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pH £4& 5l Alg 50mLE 100mlL MZtEetA30] Yo pH meter(HM-30V, Toa, Kobe, Japan)s

olgalo] AR HHNE FPL AR 0mLo] S84 S0mLg Hlstel 1% HEaDl A} 2-3
4 A7l £ 0.1 N-NaOHgho2 |=upH 83)0] Y x| 38 yhaslel avlFe S5k, A4

(%)= #7] s3Ik

R AFE(%) - 0.006>;V><f X 100
V = 0.IN NaOH AH|gF

F = 0.IN NaOHe] o7}

S = A2 Wuj(mL)

322 9% 3 BT 5%

FEE74E ¢oto] G=A|(Pocket refractometer PR-32, ATAGO Co. Japan)E ©o]-85t0] °Brixs Z7Jst)

S
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Table 1. Mixture ratio of step-1, step-2 Mitsul and step-3 Takju

Sarnples”
Meshes Ingredients (g)
M1 M2 M3
Non-glutinous rice 1,000 1,000 1,000
step-1 Nuruk 600 300 200
Water 4,000 4,000 4,000
Non-glutinous rice 1,000 1,000 1,000
step-2 Nuruk - 300 200
Water 2,000 2,000 2,000
Glutinous rice 4,000 4,000 4,000
step-3 Nuruk - - 200
Water - - -

OM1: Mitsul by adding 100% of Nuruk into step-1 Mashing.
M2: Mitsul by adding 50% of Nuruk into step-1 Mashing, and then adding 50% of MNuruk into step-2 Mashing.
M3: Takju by adding 33.3% of MNuruk into step-1 Mashing, and another 33.3% of MNuruk into Step-2 Mashing, and

then adding remaining 33.3% of Nuruk into step-3 Mashing.

323 MEEX
MEL 25°ColA 79 =9t wrg=l ukdz]2 Mx}A|(Colorimeter, CR-300, Minolta Co. Japan)& ©]83}c

=

33] vHE =£A5to] HA4HS HunterZt(L: lightness, a: redness, b: yellowness)2 UERYQICE
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0.2 um Syringe filter(Adventec MFS Inc, Dublin CA, USA)2 ou}sto] AMRSHSICT

Table 2. HPLC specification and operating conditions for measurement of free sugar content in 7akju

Specifications Operating conditions

HPLC System Water 2695
Detector Water 410
Mobile phase Acetonitrile / D.W (75/25, v/v)
Flow rate 1.0 mL / min
Oven Temp 30°C
Column Shodex Asahipak NH2P-50
(300 mm x 3.9 nm)
Injection Vol. 20 ulL
326 |7\ 5%
3¢ 3 549 wayy ol me wele] g7l s5E Aol 9slo] Table 33 e £70R
Naigict. ohele WEUAReZIZ olgstel 4CAIM 8,000 X g2 1587 AEe) slo 45 10 mLS

.45 um Syringe filter(Adventec MFS Inc, Dublin CA, USA)2 ojufsto] AR5
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=
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Table 3. HPLC specification and operating conditions for measurement of organic acids content in 7akju

Operating conditions

Specifications
LC-10AD (Shimadzu)

Model
Detector UV detector
Mobile phase H2S04 0.826 mL/L
Flow rate 0.5 mL/min
Wavelength 210 nm
Oven Temp 35°C
Column lon Exclusion column
(Aminex HPX-87H, 300 mm X 7.8 mml.D.)
Injection Vol. 20 uL
Retention 35 min

FEEQYAI] UE AEYAoR AEG Ul BsA 54 WIS dste] ARl ATBAT Yo
Ostel 5251 A¥HI FUY ASE A/} 1599 WIS Cpgos 2 AlRE ATk U Roht ),
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Park and Lim, 2007).

Table 4. Changes in pH during fermentation of step-1, step-2 Mitsul and step-3 7akju

Fermentation Samples”
periods(days) M1 M2 M3
0 6.11+0.01 6.25+0.01 6.31+0.01°
tep-1 1 4.72¢o.ooz 4812002, 4.9210.02:
2 3.49+0.01 3.55+0.01 3.60+0.01
3 3.56+0.02 3.57+0.01" 3574001
0 3.5640.02° 3.5740.01 3.57£0.01°
step-2 1 3.32¢o‘ozi 3.3410.022 3‘35¢o.01:
2 3.34£0.01 3.390.01 3.41£0.01
3 3.35+0.01 3.42+0.01 3.42+0.01
0 3.46£0.01 3.49+0.01 3.53+0.01°
1 3.45£0.01 3484001, 352+0.01°
2 3.41£0.01° 3.48+0.01 3.5140.01°
tep-3 3 340001 3.49+0.01° 3.50+0.01°
4 3.421r0.01C 3.45:r0.01b 3.5310.01a
5 3.390.00 3.48+0.01 3.56+0.00
6 3.390.01 3.49+0.00 3.58+0.01
7 3.40£0.01° 3.5140.01 3.61+0.01
UM1: Mitsul by adding 100% of MNuruk into step-1 Mashing.
M2: Mitsul by adding 50% of MNuruk into step-1 Mashing, and then adding 50% of MNuruk into Step-2
Mashing.
M3: Takju by adding 33.3% of Nuruk into step-1 Mashing, and another 33.3% of Nuruk into step-2
Mashing, and then adding remaining 33.3% of Muruk into step-3 Mashing.
2)Quoted values are meansztstandard deviations of triplicate measurements. The values with different letters in the

same column are significantly different (p<0.05).

3% 9 549 9a Awo| e pHol Wsht Table 40 ANSICE £7] 13 B URE 2YAIA
PHF 37] HolAl: 2458 MEon, Wa et Mo Uet 23 3 939 A2 59 § ¥R
FR7AE 2 Aol YAl itk 18 93 0ujol pH 6.11~6.312 +59| A1go] e M A2
oA pH 7V Woki, w%0] Abgol Me M3 AROIH 7bg & pH A1 Ueht w59 Agol
£942 QOHOR e pHE Uegc ol wa 29N SU BFL Holtl 1T ¥ ey
UARE 25 G A2 5 T 0YRL AR AR QoM Ko7k Uehl golch 25 9 wa
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23 298 Bolk 3G 3§ W B Wi Al w50 27 Sodel BeAs golrow v
pHE moich 2 A9 92 45i0) pH Wske #3582 22 A¥E 928 ol(Han, et al, 1997)o)
BuA9t thAl2 LRSI

332 pH ¥ HY ME £H

230 wa AR 2719 Ae & e 22 R5olu dROA UERAT arnwo] ufero] FIFEHA
s any At 59 niE FEY Az AdHs 4% R7Iieol UEhEA S419 ool
Sollpl Ttk ofelst 4 NS Sy ap] AT el shEelel Wat wako] A wRss S
=59 Ta 27] Aibgte] SAjof ofeh Aate] Y2 pHE Astste] Aol o3t 2¥S YRSt &Rl
szl Aget eE 24dstel &9 §9 290 SAY ¢i2 ¥as d¥sP] $thSong, Park,

and Shin, 1997).

=59 ¥a g 5 Ate § dF Hehe Table 5o 2t} 1®@ D 0AFQ49] Atw & k2 0.02~0.08%
07 UEHon, ole waZat 3R] 0.40~0.54%% G5t J5stol Wadit 24197 |45H
Zotzl pHO| ®stet FARRH Wet Ants UEhlch Eot =59 ARgRo] W2 MIoA =7 YERdaL, M2,
M3e] #A 2 pHo JoId AT} tbixle wS0] Algfo] BR MIOJH 7 UERT, M2, M3o] &4z
F4hE0] gl Ik olejdt e 19, 24, 300 WE AN AR £7] w20 A}8Yo] £
MIOIA 74 Uebdn, M2, M39] A2l 7 202 A% § @] fojxoe v Uehdch 19 634 ol
201, 3u) Mz =90l olst F4to] Alste} 2t wAe] AR U 3 RE NAAT 2~ IRWAE F4to
g0l A F7Ilgon ol YstelA F7Hsiict

Table 5. Changes in acidity during fermentation of step-1, step-2 Mitsul and step-3 Takju

Fermentation Samples”
periods(days) M1 M2 M3
0 0.08£0.06 0.0510.102 0.02£0.06
step-1 1 0.200. 102 0.1420.15. 0.1010.062
2 0.45+0.06_ 0.3920.17 0.320.15
3 0.54+0.15 0.45+0.00 0.40+0.06
0 0.40+0.06 0.33¢o.oez 0.2740.15
stop-2 1 O‘5li0‘15: 0.45+0.21 0.34i0.ooz
2 0.56£0.17. 0.47£0.20_ 0.340.06_
3 0.58+0.23 0.49+0.06_ 0.36+0.06
0 0.42+0.12° 0.38£0.12, 0.2740.15
1 0.47+0.10 0.44+0.25 0.3540.17
2 0454¢o.06: 0.45£0.26_ 0.3910.122
step-3 3 0.58+0.12_ 0.54+0.21 0.45:0.05
4 0.59+0.12 0.55+0.10 0.490.00
5 0.62£0.10 0.55+0.00 0.50£0.10
6 0.62+0.06 0.57¢o.15z 0.5540.12°
7 0.64+0.15 0.60+0.06 0.56+0.10°
UM1: Mitsul by adding 100% of Nuruk into step-1 Mashing.
M2: Mitsul/ by adding 50% of Nuruk into step-1 Mashing, and then adding 50% of MNuruk into step-2 Mashing.
M3: Takju by adding 33.3% of MNuruk into step-1 Mashing, and another 33.3% of Nuruk into step-2 Mashing,
and then adding remaining 33.3% of Nuruk into step-3 Mashing.
Z)Quoted values are meansz*standard deviations of triplicate measurements. The values with different letters in

the same column are significantly different (p<0.05).
333 otk H3}
%9 wg M8 & ok sk wsk= Table 63 7t 1t @3 & 0AIYo= 10.60~10.57 “Brix2
~l ARSIk BAIRIO] RolA Afolrt glglen, da Aoy 2AARE F52 AR 7MY W2 MIdA

dl
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Table 6. Changes in sugar content during fermentation of step-1, step-2 Mitsu/ and step-3 Takju

Fermentation Samples”
periods(days) M1 M2 M3
0 10.60+0.00 10.57+0.06 10.57+0.06
sep-1 1 10.8710.06: 10.7310.122 10.37¢0.15Z
2 11.2040.17 11.03+0.06 10.83+0.06
3 8.03£0.06 7.53£0.12 7.23+0.06°
0 9.030.06 8.77+0.15 8.17+0.06
PR 7375012 6.8710.122 6.60£0.10
2 6.67+0.12 6.03+0.06 5.90+0.00
3 6.10£0.10 5.9020.00 5.43+0.06
0 7.13+0.12° 6.630.23 5.80+0.00
1 17.37+0.12° 17.23+0.06° 16.13+0.06
2 19.97+0.12° 19.73+0.06 19.20+0.10°
wops O 19.43:0.06. 19.20i0.00: 18.83:0.06
4 18.47+0.06 18.40+0.00 17.90+0.10
5 17.7740.06" 17434006 17.00+0.00
6 16.80+0.10° 16.4340.06 15.9740.06
7 15.77+0.12 15.3040.10° 14.73+0.06

IM1: Mitsul by adding 100% of MNuruk into step-1 Mashing.

M2: Mitsul by adding 50% of MNuruk into step-1 Mashing, and then adding 50% of ANuruk into

step-2 Mashing.

M3: Takju by adding 33.3% of MNuruk into step-1 Mashing, and another 33.3% of Nuruk into

step-2 Mashing, and then adding remaining 33.3% of Nuruk into step-3 Mashing.

2)Quoted values are meanszstandard deviations of triplicate measurements. The values with different
letters in the same column are significantly different (p<0.05).

Q&0 Wa K F el $9Y g9l weks Table 73 Th 1T G2 0x129) BAFL 068~
0.72%% vl2A §oAQl xlo|g wBglon], 1t &= L& X138 3AUVIR] MIoA] 0.72~0.67%=2 L& %13
go] A= Yasilth M2 Za A% IAIGolA 0.71%= AF3olgityt Zasiglon, M3dX: 2
HEPF UBUA] Qiolet. 2 g3 Ala 59 & 239 &9 #32 0.70~0.72%5 Yo, M1 2t
292 Za A% 3YAel g2s] ZasiAth M2, M3ojA: W A% 2AKdRE FAs] Yastol 0.26,

0.23%% UErC) ol 9o o3 Rg YU £ 0]y ofstol Ruld amylaseo] oJzt POl
ol o e 202 ofsjEiitt. 3 YT AR Y 0%1Y £59) BAG AFL 0.10~0.15%2 Lepso
o, MR A% AW $AG Yol ASIAOL olFHE Wa FErA] dasts 24 Bec
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Table 7. Changes in reducing sugar during fermentation of step-1, step-2 Mitsul and step-3 Takju

Fermentation Samples”

periods(days) Na[ 1) Mazn M%

0 0.72+0.01 0.68+0.02 _ 0.700.03,

step-1 1 0.70+0.01 0.71+0.02 0.70+0.02
9] a a a

2 0.70£0.01_ 0.700.01, 0.71£0.01_
3 0.67+0.03 0.70+0.09 0.70£0.01_
0 0.70+0.00, 0.70+0.01, 0.72+0.02,

sten-2. 1 0.65+0.01 0.66+0.06_ 0.69+0.01
p a a
2 0.53+0.02, 0.44+0. 06 0.34+0.04

3 0.32+0.01_ 0.26+0.03" 0.23+0.02_
0 0.15+0.00, o.mo.ooa 0.10+0.00,

1 0.30+0.01 0.41+0.00, 0.37+0.01,
2 0.42+0.01 0.44+0.04, 0.46+0.00,

. 3 0.41+0.01 0.42.+0.02 0.4520.01
step 3 a a a
4 0.35+0.02, 0.39+0.04_ 0.35+0.01,
5 0.20+0.01_ 0.32£0.02, 0.31+0.01
6 0.10+0.01 0.20+0.01_ 0.18+0.01_

7 0.03+0.01 0.11+0.02 0.1240.01

UM1: Mitsul by adding 100% of Nuruk into step-1 Mashing.

M2: Mitsul by adding 50% of Nuruk into step-1 Mashing, and then adding 50% of MNuruk into step-2 Mashing.

M3: Takju by adding 33.3% of MNuruk into step-1 Mashing, and another 33.3% of Nuruk into step-2 Mashing, and then
adding remaining 33.3% of Nwruk into step-3 Mashing.

Z)Quoted values are meanststandard deviations of triplicate measurements. The values with different letters in the same
column are significantly different (p<0.05).

335 Mz H3}
=Glo] By X8y F orde]9] vk Ax S ytehls L-value?] Hah= Table 83t Zth 1T ©F AR}
0X}YUoll= 62.04~63.100] 1 &a ZHapdo] XUHA 3¢ D29 Sado= 67.24~68.052 AF531%ch

wa A% APl Alezte] 999l Alolg wglon, 16 ot gae] Wa A8 FoME A2 Ml
oA =7 UERdon, M2, M3 AR w59 AMEEO] B2 Al s =2 S B
Table 8. Changes in L-value during fermentation of step-1, step-2 Mitsu/ and step-3 Takju
Fermentation Samples”
periods(days) M1 M2 M3
0 63.10£0.11 62.49+0.27. 62.04+0.01
step-1 1 64.491015: 62.64:0.12 61.41+0. 11
2 64.02+0.07 62.800.12, 60.20£0. 11
3 66.87+0.24_ 65.92+0.09_ 61.26J_r0.310
0 63.86+0.36_ 64.31£0.15_ 62.86+0.11_
step-2 1 68.62:+0.05 67.47:0.06, 67.42:£0.09,
2 68.27+0.18 68.0720.21 67.47£0.25_
3 67.76+0.02 68.16+0.09 67.37+0.03
0 69.75+0.05 69.481r0.212 68.74+0.07
1 71.1010.03: 70.80+0.04. 70.57i0.04:
2 67.65:0.04 68.16+0. 05 68.32+0.13
step-3 3 68.01£0.03 67.85£0.02 67.79£0.15_
4 67.28+0.03 67.6210.150 67.76+0.16_
5 67.1940.03 67.82+0.02, 68.32+0.05_
6 67.41+0.12 67.65+0.14 68.20+0.03
7 67.86:0.03 67.24:0.04 68.05:0.04

IM1: Mitsul by adding 100% of Nuruk into step-1 Mashing.

M2: Mitsul by adding 50% of Nuruk into step-1 Mashing, and then adding 50% of Nuruk into step-2 Mashing.

M3: Takju by adding 33.3% of MNuruk into step-1 Mashing, and another 33.3% of MNuruk into step-2 Mashing, and then
adding remaining 33.3% of MNuruk into step-3 Mashing.

Z)Quoted values are meanststandard deviations of triplicate measurements. The values with different letters in the same
column are significantly different (p<0.05).
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Table 9. Changes in a-value during fermentation of step-1, step-2 Mitsul and step-3 Takju

Fermentation Samples”
periods(days) M1 M2 M3
0 0124002 -o.59¢o.o4z 0914002
tep-1 1 —0.15¢o.01: -0.6-10.03 71J_r0.03:
2 -0.17+0.01 -0.94+0.02 ~1.15+0.02
3 -0.2540.01" ~0.79+0.04. ~1.18+0.05
0 ~0.65+0.06. —OBli0.0SZ 1.1740.02
step-2 1 —0.3210.03: -0.50+0.01 —0.6010.022
2 -0.43+0.01 -0.4240.02 -0.62+0.02
3 -0.35+0.03" -0.40+0.03" ~0.5040.03
0 0.14+0.03 —O.26i0.38: —0.17¢o.oz:
1 0.18+0.03" 0.000.02, ~0.04+0.03
2 —0.21¢o.o4: -0.35+0.05. —0.17¢o.01:
step-3 3 -0.31£0.01 -0.34£0.02. -0.110.01
4 -0.39+0.06, -0.41+0.03 -0.37+0.04
5 -0.41£0. 04 -0.43+0.03. —0.27¢o.03:
6 0.43£003" -0.49+0.02, -0.38+0.05
7 -0.46+0.03 -0.58+0.03 -0.41+0.03

UM1: Mitsul by adding 100% of Nuruk into step-1 Mashing.

M2: Mitsul by adding 50% of Nuruk into step-1 Mashing, and then adding 50% of Nuruk into step-2 Mashing.

M3: Takju by adding 33.3% of Nuruk into step-1 Mashing, and another 33.3% of Nuruk into step-2 Mashing, and
then adding remaining 33.3% of ANuruk into step-3 Mashing.

Quoted values are meanststandard deviations of triplicate measurements. The values with different letters in the
same column are significantly different (p<0.05).

Table 10. Changes in b-value during fermentation of step-1, step-2 Mitsul and step-3 Takju

Fermentation Samplesl)
periods(days) M1 M2 M3
Z2) b
0 13.58+0.01" 9.33+0.07 7.0240.02°
a b C
ep-1 1 13.33+0.10 10.36£0.08. 7.44+0.05
2 13.99+0.06 10.29£0.02, 7.01+0.04
3 14.09+0.01 11.26+0.08 7.87+0.24
a b C
0 11.89+0.04 11.09+0.09 8.48+0.09
b
1 13.18+0.07 12.90+0.04 10.69+0.06
step-2
b
2 12.89+0.07 12.52+0.13 10.7240.04°
b a c
3 13.07+0.05 13.34+0.10 11.23+0.01
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0 13.23+0.09 13.3840.01° 12.12+0.03
1 12.8140.09 12.9340.01° 11.96+0.01°
2 11.53¢o.o5: 11.6510.05: 11.83i0.08:
- 3 11.34£0.06. 11.8920.04 11.84£007
4 11.28+0.01 11.73+0.04 11.52:40.04
5 11.16£0.09° 11.5740.07 11.7240.05
6 11.03+0.04 11.37£0.04° 11.54+0.06
7 10.94+0.06 11.09£0.04 11.27+0.04

UM1: Mitsul by adding 100% of MNuruk into step-1 Mashing.

M2: Mitsul by adding 50% of Nuruk into step-1 Mashing, and then adding 50% of Nuruk into step-2 Mashing.

M3: Takju by adding 33.3% of Nuruk into step-1 Mashing, and another 33.3% of MNuruk into step-2 Mashing, and
then adding remaining 33.3% of Nuruk into step-3 Mashing.

2)Quoted values are meansztstandard deviations of triplicate measurements. The values with different letters in the
same column are significantly different (p<0.05).

336 LA BT
WAL W& F 59 24 GO BAURQ FHo| YHOR Rojen, 599 Wa s|U2 ol gl
:’

o o v
2] SA @R At Radud g 2329 Y WekS dmE Aif= Table 110 AASIA
o

=2
IRfdo] Qe e MIOA &7 USkL M2, M3 202 -20] Apgafo|

fe)
s
S8 YIS o] foFoR =A YERTh ESt BE XUt 2RUVRlE AR ASchs NS
Hgoly, dhg ZIsY 3xpUoA dIFgol FATH A5S Uit of2ish Auks Gwrt 2RMUVR] AkSst
H 3RIUof|A FASH A5ts Bl Autet AEsi ¢FE E3h &£7] 1, 20 G f R59 AR =5
25 2g XY AAo] 24 qoFoR =2 dIE FFS BRIt
Table 11. Changes in alcohol content during fermentation of step-1, step-2 Mitsu/ and step-3 Takju
Fermentation Samples”

periods(days) Ml M2 M3

0 N.D N.D N.D

sep 1 1 0.3910.0132 O.ZGi0.0GZ O.ZOi0.00Z

2 0.90+0.01 0.81+0.01 0.60+0.00

3 3.2740.06 3.07:0.06 2.40£0.00°

0 1.87+0.06" 1.6740.06 1.3740.06

sep-2 1 5104000 43020.00. 4104010

2 6.07+0.12 5.47+0.06 5.37+0.06

3 6.930.06 6.70£0.00 6.60+0.00

0 5.8+0.00° 4.8+0.06 4.740.06

1 7.840.06 7.240.06 7.040.06

2 9.240.06' 8.6+0.06 8.340.00

step-3 3 1o.2¢0.06: 9.910.06Z 9_7¢o.06i

4 11.9+0.10 11.5+0.06 11.2+0.15

5 12.940.05" 1224021 12.140.10

6 13.240.00° 12.740.06 12.540.06

7 13.540.10° 13.040.00 12.8+0.10°

UM1: Mitsul by adding 100% of MNuruk into step-1 Mashing.

M2: Mitsul by adding 50% of Nuruk into step-1 Mashing, and then adding 50% of Nuruk into step-2 Mashing.

M3: Takju by adding 33.3% of Nuruk into step-1 Mashing, and another 33.3% of Nuruk into step-2 Mashing, and then
adding remaining 33.3% of MNuruk into step-3 Mashing.

2)Quoted values are means*standard deviations of triplicate measurements. The values with different letters in the same
column are significantly different (p<0.05).
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3@ 2= ‘31%94 da7dat 2o o 29 fjg2 HPLCRE A%t Zuk= Table 129} £t} 242{9]
L] 02= glucose, fructose, maltose, sucrose= TE A2 oA AZEQC fructose’t 3.65~
420%2 NETE 1Y 2S TS YERILNI0 Ml Aot Bkent M2 Aol M3 Aalg es
= UEUHIRIY. maltose® 0.52~0.57%5 YERA1 D], M3 A2j-Lo|lA 7P =7 UEUIT:. glucose=
0.18~0.19%= YU}l o0, sucrose= 0.13~0.15%= UERJ Q)T

Table 12. Concentration of Free sugar in step-3 7akju

Samples”
Free sugar M1 M2 M3
Glucose 0.19 0.18 0.18
Fructose 4.20 4.10 3.65
Maltose 0.52 052 0.57
Sucrose 0.15 0.13 0.13
UM1: Mitsul by adding 100% of Nuruk into step—1 Mashing.
M2: Mitsul by adding 50% of Nuruk into step—1 Mashing, and then adding 50% of Nuruk into step—2
Mashing.
M3: Takju by adding 33.3% of Nuruk into step—1 Mashing, and another 33.3% of Nuruk into step—2

Mashing, and then adding remaining 33.3% of Nuruk into step—3 Mashing.

_._

338 R7IM 2MZ1

WA oo IE 2h4e]o] §7)AHS HPLCE EASH Aub= Table 13x} Zch 2-4d2]9]
LIMA0 2= acetic acid, citric acid, lacetic acid, malic acid, oxalic acid, propionic acid, succinic
acide TE Alg oA AZLAC) citric acid?} 3.65~4.20%% A|@1E 71 =2 ke UEhglon,
succinic acide 2.02~2.23%5 YEUO] O3 «o2 YUEQIth Alg+to] T2t g9 Aol glout
lacetic acid= 0.52~0.57%=2 M347F =9F0 0 acetic acide= 0.18~0.19%= MIA| 2o =4 LFERITH

Table 13. Concentration of organic acid in step-3 7akju

Samples”
Organic acid M1 M2 M3
Acetic acid 0.19 0.18 0.18
Citric acid 4.20 4.10 3.65
Lacetic acid 0.52 0.52 0.57
Malic acid 0.15 0.13 0.13
Oxalic acid 0.28 0.27 0.28
Propionic acid 1.08 1.08 1.03
Succinic acid 2.23 2.08 2.02

UM1: Mitsul by adding 100% of MNuruk into step-1 Mashing.

M2: Mitsul by adding 50% of MNuruk into step-1 Mashing, and then adding 50% of MNuruk into step-2 Mashing.

M3: Takju by adding 33.3% of Nuruk into step-1 Mashing, and another 33.3% of MNuruk into step-2 Mashing, and
then adding remaining 33.3% of Nuruk into step-3 Mashing.

5 FUAZIE t2 st 9ast B9 Ha 7AYo AAlRt wHsdAE Aibe Table 140] AAlst
ch AlSh ©Sh REE 71, AMY A, 22 AAAR! V2w gigh 67HA] &= BUHEAR RE
Sr2ojx] SO]A Xjo]E HO|X|:= okotol} &)= M3A|E 7 4.472 M1, M2 A|29] 4.24, 4.18 AXC} =7

= 3

UERoH, Alske] 749 3.652 M3 Algrh =7 UEhET. @k MlojA 3.882 71 =7 UEhdon,
Aot A& F=olMe 3592 MIoA &9ten, S5k 3.942 M3o] =2 A% 2ok AAAI 5
713 % A= 3718 M37} =9ton], M2: 3.65, M1 3,592 H]wA U Uehdct

134 Journal of Venture Innovation, 2018 12. Vol.1 No.2



=5 EQNT] T S ERSY

pH, A7 Atz 9 9 922 P U5A S4L FYNo2 ANE A, £5 SYAYIS sl
93U U2 91 7ol g Uelio), B5A Aol g8l Ko} giglone
2 490 FEEQAVIE QR 3T 9T Aele) BUe WHA0R T/ o] HA g A02 Uehic

Table 14. Sensory evaluation of step-3 7akju

. Samples”
Sensory properties 1\41 M% M3a
Algk 3.18+0.88 3.59+0.87, 3.65%1.00,
ot gt 3.88i0.70a 3.76+0.56, 3.76+0.90,
o 3.59+1.00, 3.710.77, 3.940.75,
I 4.24x0.75, 4.18+0.73, 4.47+0.80,
derolle] 2= 3.59+1.12 3.53+0.94 3.47+0.62
AL 713 3.50+0.8" 3.65+0.61" 3712077

UM1: Mitsul by adding 100% of Nuruk into step-1 Mashing.

M2: Mitsul by adding 50% of MNuruk into step-1 Mashing, and then adding 50% of MNuruk into step-2 Mashing.

M3: Takju by adding 33.3% of Nuruk into step-1 Mashing, and another 33.3% of Nuruk into step-2 Mashing, and then
adding remaining 33.3% of Nuruk into step-3 Mashing.

2)Quoted values are meanststandard deviations of triplicate measurements. The values with different letters in the same
column are significantly different (p<0.05).
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The Quality Characteristics of Makgeolli
Based on Input Timing of Nuruk

Cheon, Jae-wool)
Cho, Chun-bong2)

Abstract

The research and the experiments were on physicochemical characteristics of Makgeolli based on input timing of
Nuruk in the brewing processes, i.e., making mitsul with step-1/step-2 mashing, and making Takju with step-3
mashing, to establish the optimal conditions required for Makgeolli by checking the change of physicochemical
characteristics and by inspecting culture characteristics based on input timing of Nuruk.

When testing the physicochemical characteristics of mitsul(step-1/step-2), pH and acidity were reduced drastically
on Day 1 of culture with step-1 mashing and the trend continued until Day 2 of culture, while there was no large
change since then. In the sensory test, the aroma was the highest in M3 at 4.47, the acerbic taste was the highest
in M3 at 3.65, the sweet taste was the highest in M1 at 3.88, and the feel in the mouth was the highest in Ml

at 3.59. Overall preference encompassing aroma and taste was the highest in M3 at 3.71.

Keywords: Makgeolli, Nuruk, mitsul, mashing, physicochemical characteristics
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