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Quality Characteristics of Takju Prepared by
Wheat Flour Nuruks

Chang-Sook Park and Taik-Soo Lee*
Department of Food and Microbial Technology, Seoul Women's University

Quality characteristics of mash of takju prepared by wheat flour nuruks (conventional and improved style) were
investigated during fermentation. Those were cultured with wild microorganism on whole and crushed wheat
(wheat nuruk), wheat flour and mixture of rice and wheat flour, and nuruk cultured with Aspergillus oryzae on
wheat flour. Ethanol content reached maximum of 10.6-17.4% after 14 days of fermentation. And the ethanol
contents of takju were high in order of wheat nuruk, wheat flour nuruk, Aspergillus oryzae nuruk and mixture
of wheat flour and rice nuruk. No difference of pH was among the treatments while the wheat flour ruruk
cultured with wild microorganisms contained higher amounts of acids than the others. The amount of total
sugars ranged from 16.22-17.74% on the starting day of fermentation, and decreased to 4.28-6.10% after 14
days. The amount of total sugars in mashes brewed with wheat flour rnuruk cultured with Aspergillus oryzae was
measured to be highest at the beginning stage of fermentation. Afterwards no difference was found among the
types of nuruks. Glucose was in the range of 2,735-7,842 mg% at initial period of fermentation, afterwards it
was rapidly decreased. The total amount of free sugar for control and the wheat flour nuruk was higher than
other treatments. The total amounts of organic acids were the highest in wheat nuruk to 690-2,241 mg% and
the contents of lactic acid and succinic acid were high in mixed rice nuruk to 183-1,293 mg%. The contents of
lactic acid and succinic acid were higher than those of the other kinds of organic acids in fakju.

Key words: rakju, wheat flour nuruk, quality, component
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Fig. 1. Changes in ethanol contents of Takju

fermentation.

A: Wheat Nuruk cultured with wild microoganisms.

B: Wheat flour Nuruk cultured with wild microorganisms.

C: Wheat flour Nuruk cultured with Aspergillus oryzae.

D: Rice and wheat flour Nuruk cultured with wild microoganisms.

during
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Table 1. Changes in minor alcohol contents of Takju during fermentation

Experimental ~ Femmetaion alcohol (mg/mL) Total

group time(day)  2-Butyl n-Proyl iso-Butyl iso-Amyl n-Amyl Hexyl Heptyl Phen 1,3-Butyl (Fusel oil)*
A 0 0.009 - 0.007 0.013 0.002 - - 0.003 - 0.034(0.020)

2 0.010 0.033 0.033 0.062 0.003 - 0.001 0.023 - 0.165(0.128)

6 0.012 0.049 0.059 0.136 0.004 0.005 0.004 0.054 - 0.323(0.244)

14 0.010 0.046 0.052 0.119 0.003 0.008 0.003 0.042 - 0.283(0.392)

B 0 0.005 - 0.006 0.033 0.080 0.019 0.041 0.002 - 0.186(0.039)

2 0.011 0.015 0.043 0.061 0.004 0.004 0.002 0.025 - 0.165(0.119)

6 0.009 0.019 0.055 0.083 0.002 - 0.002 0.028 - 0.198(0.157)

14 0.009 0.034 0.076 0.128 0.003 - 0.001 0.050 - 0.301(0.315)

C 0 0.008 - 0.007 0.011 0.002 - 0.002 0.005 - 0.035(0.018)
2 0.011 0.016 0.039 0.067 0.003 - 0.002 0.012 - 0.150(0.122)

6 0.018 0.035 0.090 0.166 0.008 0.002 0.008 0.068 0.068 0.463(0.291)

14 0.100 0.022 0.050 0.084 0.002 0.003 0.002 0.023 0.021 0.307(0.431)

D 0 0.010 - 0.014 0.016 0.003 - 0.002 0.006 - 0.051(0.030)
2 0.008 - 0.048 0.054 0.003 - 0.002 0.018 0.619  0.752(0.102)

6 0.009 0.011 0.045 0.055 0002 = - 0.004 0.015 - 0.141(0.111)

14 0.010 0.015 0.039 0.024 0.002 - 0.002 0.028 - 0.120(0.243)

A: Wheat Nuruk cultured with wild microoganisms.

B: Wheat flour Nuruk cultured with wild microorganisms.

C: Wheat flour Nuruk cultured with Aspergillus oryzae.

D: Rice and wheat Nuruk flour cultured with wild microorganism.

(Fusel oil)* represents the total amount of n-propyl-, isobutyl- and isoamyl-alcohol.
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2R Y F EF U nF g4I HES Table 13
7). Ethanols #|€)3h vigke] 438 AHEOZ 2-butyl alco-
hol, n-propyl alcohol, iso-butyl alcohol, iso-amyl alcohol, n-
amyl alcohol, hexyl alcohol, heptyl alcohol, 1,3-butyl alco-
hol, phenyl ethyl alcohol & 9 5¢] FFgo] A7l wet
A&HAt. o] ¢FE F 2-butyl alcohol, iso-butyl alco-
hol, iso-amyl alcohol, n-amyl alcohol, phenyl ethyl alcohol
< 2E d S Foto] AEHAT F E=2E9 T

o =T 0034~0323 mgmL, L7IE FET 0.165-0.301
mg/mL, Aspergillus oryzae S, 0.035~0463 mg/mL, %
E&F 0051~0.752mg/mLe] HFHATh. Fadel= L7
T2 WE Z7\de Aspergillus oryzae TETOAN AL
Fo] ol w2 Holu, T} Aole 2454 ol &
FEFE AR LF 6 AT SUkEIeW R 149
o ZAske AFgE Bt} vF ¢32E& F iso-amyl alcohol
0.011~0.166 mg/mL, iso-butyl alcohol 0.006~0.090 mg/mL,
n-propyl alcohol nd~0.049 mg/mL HHHL, FF 7|7l w
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Fig. 2. Changes in pH of Takju during fermentation. Fig. 3. Changes in total acid contents of Takju during

Symbols are referred to Fig. 1.

fermentation.
Symbols are referred to Fig. 1.

AEHE Hoj WA 14UolE pH 326-3495 Viehdth W& %9 f71Alo] F2 Belsht wEvL AAHA kol
717ke] Aol met dRg <5l ASete vAEY] 38 7 2ER ANEHE G dFeR F2F ol 7
o= friate] ARl FUtE) B AFRT pHYY A3 R fr\rte] d2E T3 é@ﬁ}oﬁ ester} 22 37 ¥
d 7oz Poh B 49 9% 4509 pHE 78 RS @ 4 5o olg¥nR e PaE A0 33D
P @ 9 g5 £ulel pH WSl AR NS, AATEE dund M%JoﬂL AR ST S
NPT B2 BF HFl Aspergillus oryzae TETY] & o} g 2de] i ¥ WrhRet Aol 8§ FET
Ho] pH 4592 7§ XA, tEF= pH 4042 7 2 7} %S Aspergillus oryzae THT-7} WEHOILE o] F
ok ol g 3 F A dEsST ASpergtllus UINE FE7F WO, TOE AT 7 T
oryzae FET7F BAETFRD oW, A WIE o] Aole FA3kTh
Sooa Tk WO, 4 AT 718 pH Aol £ BE WA £ G v4Ee $EAEOR AYIE §
SHA 713k g %}Ul, Am), arm), A %Jr HEo] gF9
e Fadel 0.16~020%2 FEFol wekou W 2d 23 BEYA dFS FE T8T0IH £ 47 2
o 077-1.09%% =43] F71 & 2R 149 1.73~1.95% 2 B E%Eﬂﬂ % A9l Aole AAHA ket 4
2 AYAE oG BF Fo) BV BT AP 4B PR FEFE A0} go} Aol gk Y APTE A
Table 2. Changes in organic acid contents of Takju during fermentation
. . organic acid(mg%)
Experimental Fermentation — Al
group time(day) citric acid malic acid lactic gc1d. aceticacid  pyruvic acid  propionic acid ot
+ succinic acid
A 0 57 26 236 48 234 89 690
6 61 76 778 129 100 288 1,432
14 138 114 1,362 166 141 320 2,241
B 0 70 44 250 26 199 62 651
6 132 460 290 63 123 175 1,243
14 118 456 281 100 165 264 1,384
C 0 36 25 243 31 178 70 583
6 32 64 578 113 62 160 1,009
14 23 29 987 129. 87 257 1,512
821
D 0 80 23 183 38 202 6 532
6 83 62 1,059 175 59 106 1,544
14 69 35 1,293 164 60 127 1,748

Symbols are referred to Table 1.
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Fig. 4. Changes in total sugar contents of Takju during

fermentation.
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Zt=EH, B AlE T2 3l Avle Alelr) gle Ae=

/7|4

HE Y F oEHE U f714F g Wske Table 2
¢} 7t} B AE Eo i A 5 citic acid, malic
acid, lactic acid + succinic acid, acetic acid, pyruvic acid,
propionic acid §¢] f+7]4te]l SARJAFHUT. {714 FTHFE
7tE FET 651~1,384 mg%h, BEET 532~1,748 mg%,
Aspergillus orvzae 757 583~1,512 mg%, W7 690~
2241 mg% Rt 53] ¥ T 277t {714 ol =

Table 3. Changes in free sugar contents of Takju during frementation

gttt ol ANEES o8 o|®9 Hielw YA R
714t % lactic acid +succinic acide B8 AF 183~250
me%el oLt HE 690 290~1,059 mghE HH3] F7}e}
gow WE 1490 281~1,362 mg%= TrEe] o] &3
QArt. Eart JAPEFEE {714 F lactic acid + succinic acid
7} A3 S8 el /MY w2 AR RO} lactic
acid + succinic acide= W&ol ¢]dle] AXEE gl Fa%
S715ke)s o4 = 9o} Citic acide & A3 BFoA
A F71A F ko] e Ho|th WHE FE7 &
Ee7E 2E 6ol Ho g Bon g 14U 7
2319t} TCA cycleoll &3k citric acide B9 & F v
AES] AR} Ggdoz o|gsng JEko] ) 2
23 Aoz F2HATH Malic acide U7/FHE FE5TONA
44~460 mg%E. TFE Aol Hisle] #As] & FHE B
A3 B Z8T, Aspergillus oryzae FETS A FE 144
o] ghgko] g 6Ye| TFERU Tadte AIFE BT
Acetic acid®] ¥ HFIH F EFAAR] wHIE HIA
o # TL&F7} 38~175 mg%hE 7P B S Jehd
HhH WL RE7) 26~10002 7P e @ B
o]2] pyruvic acid 59~234 mg%, propionic acid®= 6~320
mg%Z HEHIJT B A3 A= lactic acid B succinic
acid7l LAY 5 F8 fUReR Bug $609 38 Y
& g o]®e] YEXEE geldl 2ed 95
Qo] f7)at Aol A2 dXEET. 9 A2 E o)
ZFE #7014 FFFo] ol A7t tha sl "Ik
23 27t st g2 FE5dn

)

HE A F R @ule] F9 ¥ Fg 4 2o F

of

Experimental Fermentation free sugar (mg%) Total
group time(day) Fructose Glucose Sucrose Maltose Maltotriose

A 0 18 7,842 15 95 284 8254

2 113 255 70 75 92 605

6 256 404 153 173 278 1,264

14 256 201 176 562 273 1,468

B 0 8 7,159 29 195 286 7,677

2 71 857 22 196 207 1,353

6 214 38 177 107 125 661

14 282 158 153 224 : 196 1,013

C 0 16 5,263 11 188 430 5908

2 74 640 8 198 70 990

6 173 334 108 206 559 1,380

14 94 85 70 87 140 476

D 0 12 2,735 210 146 294 3,397

2 9 420 63 72 208 772

6 6 65 28 0 154 253

14 7 137 211 190 201 746

Symbols are referred to Table 1.
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Ag g5 g Y F fructose, glucose,
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Fig. 5. Changes in solid contents of Takju during fermentation.
Symbols are referred to Fig. 1.

A 2 RGE BF KT F maltose FFol, o5

3 g4 glucosed] ol 7P S AL

Ad g M= g Fol+E glucose
o]®e] Byl vhh LX) BT

olate] A JJr gzre 9k FEE fEY g%

& st & &8 27t ok MY

03
-
i
o

[e]
o

3 Fig. 59 7t 3%
glo}t g 499 15.00~

2086%%= HU) FTHFL H F 1490 11.69~1571%F L+
Elsdtl o9} e WalE oo 'R wg Iz F 1Y

Ho| At} iRz A&k AdFREEE 2 717P°ﬂ
wEh oA X7t Lo} Aspergillus oryzae TS, B &
T, ANE FET, T o8 e Yoy ASpergtllus
oryzae FETE 13.18~23.82%% E} A7) 10.76~2047%
vl dAA3F =L o] S0

B Fo] Ak, oluliE] A4, FE T el ¥ o

==, oL ©

Folole TAE Y| Hgror} o 4Rl Fket ti
of THE BT YR/ FHELE olF e ol
o Qe B dmE wEo| olgHuE Wil dAuE
SR PPl ks Ao Bl TARE el
g el YR I Pl ok e Aol F4 W
N #eleth B B A8 Ass md dudewn

_l-lﬂl

Aspergillus oryzae
Qe S5l0] T WolAE Ao FHE:

kO
12

Egg sde 9E FEE gE2TE sk, 2URRE o
/35 }"4 nE Aol Wrhg 75, drige e 58
2 9 Aspergillus oryzae®] FHOE ZV7} ©§EE HEOH
BHE 34 9 ¥4S AES e thed 2o e



302 24 EA88A) A 34 WA 2 3 (2002)

e g 1499 106~174%% HHAE BHPon iz
T, DIVE FEE, Aspergillus oryzae TET, A EL79
o2 E4th pHE AlgF7te] Zol7b glslout, 4k
A2 LA FEFANAN =UTh T FEYA 1622~
17.74%2. 7} %o 1499 4.28~6.10%= BAS] 74
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