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Abstract

The characteristics of mash qualities of takju prepared by using different nuruk (Korean-style bran koji) such as
Mucor racemosus nuruk, Rhizopus japonicus nuruk, Aspergillus oryzae nuruk, Aspergillus kawachii nuruk and
traditional nuruk were investigated during fermentation. At the begining of fermentation, ethanol content was in
the range of 2.0~3.0%. However, it increased to 8.2~12.6% after 16 days of fermentation. Takju made from
Rhizopus japonicus nuruk showed higher ethanol content than treated otherwise. pH of fakju made from
Rhizopus japonicus nuruk showed higher value the others. Total acids were 0.15~0.20% at the begining of fer-
mentation, and it increased to 0.086~1.57% after 16 days of fermentation. Total sugar were 16.64~17.62% at
the begining of fermentaton, but decreased to below 7.00% after 16 days of fermentaton. Rhizopus japonicus
nuruk showed the lowest level of total sugar content. Except ethanol, iso-amyl alcohol and iso-butyl alcohol
were major part of minor alcohol in the mash of takju. Higher concentration of iso-amyl alcohol, iso-butyl al-
cohol and n-propyl alcohol were found in the mash of Rhizopus japonicus nuruk whereas the level of phenyle-
thyl alcohol was high in the mash of traditional nuruk. Fusel oil was 0.002~0.411 mg/mL during fermentation.
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Fig. 1. Ethanol contents of fakju during fermentation.
O—O: Takju made from traditional nuruk (Korean-style
bran koji), B—M: Taukju made from Mucor racemosus
nuruk, @—®@: Takju made from Rhizopus japonicus nuruk,
A—N: Takju made from Aspergillus oryzae nuruk, A—A:
Takju made from Aspergillus kawachii nuruk.
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Fig. 2. The pH of takju during fermentation. O—O:
Takju made from traditional nuruk (Korean-style bran koji),
B—M: Takju made from Mucor racemosus nuruk, @—@:
Takju made from Rhizopus japonicus nuruk, SN—O: Takju
made from Aspergillus oryzae nuruk, A—A: Takju made
from Aspergillus kawachii nuruk.
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Fig. 3. Total acid of fakju during fermentation. O—O:
Takju made from traditional nuruk (Korean-style bran koji),
W—M: Takju made from Mucor racemosus nuruk, @—@:
Takju made from Rhizopus japonicus nuruk, N—2: Takju
made from Aspergillus oryzae nuruk, &—A: Takju made
from Aspergillus kawachii nuruk.
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Fig. 4. Amino nitrogen contents of fakju during fer-
mentation. O—O: Takju made from traditional nuruk
(Korean-style bran koji), B—M: Takju made from Mucor
racemosus huruk, @—®: Takju made from Rhizopus japon-
icus nuruk, A—A: Takju made from Aspergillus oryzae
nuruk, A—A: Takju made from Aspergillus kawachii nuruk.
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Fig. 5. Total sugar contents of fakju during fermentat-
ion. O—CO: Takju made from traditional nuruk (Korean-
style bran koji), B—MW: Takju made from Mucor racemosus
nuruk, @—®: Takju made from Rhizopus japonicus nuruk,
A—N: Takju made from Aspergillus oryzae nuruk, A—A:
Takju made from Aspergillus kawachii nuruk.
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Fig. 6. The reducing sugar contents of fakju during
fermentation. O—O: Takju made from traditional nuruk
(Korean-style bran koji), @—M: Takju made from Mucor
racemosus nuruk, @—®: Takju made from Rhizopus japo-
nicus nuruk, A—/\: Takju made from Aspergillus oryzae
nuruk, A—A: Takju made from Aspergillus kawachii nuruk.
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Fig. 7. Changes in solid contents of fakju during fermen-
tation. O—O: Takju made from traditional nuruk (Korean-
style bran koji), @—M: Takju made from Mucor racemosus
nuruk, @—®: Takju made from Rhizopus japonicus nuruk,
AN—\: Takju made from Aspergillus oryzae nuruk, A—aM:
Takju made from Aspergillus kawachii nuruk.
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Table 1. Changes in minor alcohol contents of takju during fermentation

Experimental Incubation Minor alcohol (mg/mL)
f -

group” time (day) MeOH n-Pro iso-Bu N-Bu iso-Amy n-Amy n-Hex n-Hep Phen Total (fusel oil)
A 0 0.010 - - - 0.003 - - - 0.001  0.004 (0.003)
2 0.034  0.008 0.085 - 0.147 - 0.006 0017 0.048 0.164 (0.093)

8 0.035 0023 0.092 - 0.172 - 0.021 0.025 0.058 0.219 (0.115)

16 0.076  0.025 009 0007 0.185 0.018 0.008 0002 0070 0.220 (0.115)

B 0 0.034 0.006 0.006 - 0.011 - - - 0.003  0.026 (0.073)
2 0.062 0011 0055 - 0.096 - 0003 009 0.022 0.198 (0.077)

8 0.080 0010 0.046 - 0.086 - 0010  0.098 0.022 0.272 (0.142)

16 0.113  0.014 0.053 - 0.098 - 0.022 0093 0.024 0.304 (0.165)

C 0 0.039 0018 0.013 - 0.022 - - - 0.003  0.056 (0.053)
2 0028 0032 0.09 - 0.148 - - 0.001 0037 0.065 (0.270)

8 0027 0037 0114 - 0.195 - 0.002 0005 0048 0401 (0.346)

16 0.032 0042 0129 - 0.240 - 0.005 0009 0036 0461 (0.411)

D 0 0.022 - 0.031 - 0.008 - - trace  0.003  0.042 (0.039)
2 0.087 0023 0083 - 0.144 - - 0.060 0.045 0.325 (0.220)

8 0.045 0.020 0067 - 0.145 - 0.004 0037 0.043 0.331 (0.232)

16 0.021 0014 0051 0001 0136 - 0.010 0037 0.058 0.306 (0.201)

E 0 0.020 - - - 0.002 - - - 0.001  0.003 (0.002)
2 0.028 0.024 0.043 - 0.142 - - 0.015  0.054 0278 (0.209)

8 0.042  0.031 0.051 - 0.165 - 0005 0.024 0065 0341 (0.247)

16 0.052 0031 0061 - 0.177 - 0.010 0.026 0042 0347 (0.269)

YA: Takju made from traditional nuruk (Korean-style bran koji), B: Takju made from Mucor racemocus nuruk, C: Takju made
from Rhizopus japonicus nuruk, D: Takju made from Aspergillus oryzae nuruk, E: Takju made from Aspergillus kawachill nuruk.
MeOH: methanol, n-Pro: n-propyl alcohol, iso-Bu: iso-buthyl alcohol, n-Bu: #-butyl alcohol, iso-Amy: iso-amyl alcohol, #-Amy:
n-amyl alcohol, n-Hex: n-hexyl alcohol, n-Hep: n-heptyl alcohol, Phen: phenylethyl alcohol.

-: no detection.



ol A MAE d3go] ghake] whFel A4-3 w59
FRollakel Aozt ole AL 23

o|H 778 HAPAFAE EZr Uubyog o
TR wol ol&F 3L Sl Aspergillus oryzae -
77 b8 Tl wlste] e A3 g TS Mg
2w amylotell o] 853 ]3= Rhizopus japonicus -
FWb W B2 452E dESS Ho ulEAd A
22 vepgto). Methanol?] ko g HES afol
Mucor racemosus 277} &4 veh} vlgbalslz|
23 1o 2 o AR Mucor racemosus‘} Aspergillus
oryzae “F5-12] 79 ot} A E A E 22 amino ni-
trogendlefo] 31 total acidy= A, 2|7 pH 3
Al viehd gre] 23V ol A X Rhizopus japonicus 75
7} upEARl A o2 vehyth

® ¢

A= = Mucor racemosus, Rhizopus japonicus,
Aspergillus oryzae, Aspergillus kawachiidh-& % &8}
TE TR gE Ee F aaA o 4
+ AEZ A oS3 Aok o2 g3 g
3 20~3.0%] 2} A 166 8.2%~12.6%% Z o
*|-& epllc}. Rhizopus japonicus, 275, Aspergil-
lus kawachii, Aspergillus oryzae$} Mucor racemosus i
$79] 45 02 $3v). pHE W 45 pH 485~
550019101} 2HE 1623 pH 3.40~4.202 #}5})9]
. A" 5 Rhizopus japonicus 7512 <Tel|A]
pH7} =obch. 4k wF A% 0.15~0.20%%1.2
1690l 0.86~1.57%% Z7}=g]on], vt 16| Mu-
cor racemosus TETNA 1.57%2 A|8+F 7V =
ot GFAF T =L 16.64~17.62%, HUF
o] gare 4.62~5.63%%) ok, wHE 16l 23 2.38~
5.27%, &1tk 0.45~0.74%% 73431913 Rhizopus
japonicus77} E33 gl g3 BT 71 wshe
Ethanol-& A £]3t &ZF{ F iso-amyl alcohol3} iso-bu-
tyl alcoholo] &%l
icus 5ol 4] iso-amyl alcohol, iso-butyl alcohol, n-

FAH-o) 31, Rhizopus japon-

propyl alcohol®| &ako], Mucor racemosus 5ol A
£ methanol®] §efo], AfeHr=-7-ll4]+= phenylethyl
alcohol®] &teko] zhzt =] vhelygr} vbg = AAE
FAH-= 0.002~0.411 mg/mL ©| it}

=
2 H

1. ol : qh=te] WA AlE. olstoid] E3, ME, p.
197 (1986)

10.

11.

12.
13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ERER 561
ARz, QTR AED, 27, o4, o2, W
W, x| & urapet AA¥ AL, p79 (1990)

hal =}
oA TS "o 54 A, FRaksiel

b Ao A FFAEA 9 224, p.
51 (1994)

CAAR %) de) o odah @RAEseEA, 4,

271 (1989)

A RFREAES) T 23 Sejeixdietan

S, p.57 (1985)

RS AR R B, A S, p.217 (1985)
CEAA 52 et 75 Qe ofAsh o5 SRS,

4, 25 (1994)

CAEHE 2L Azel g AT 2AFZYHERA, 3,

59 (1929)

CuE AR AR RTE). Feerd 1

24, MR, p.77 (1995)

BRE, H-9d, eukal (u®F FxUR M pFule
o] 8ol Fgh AT gh-5-51ekE) A, 15, 213 (1972)
48, oA, s, &3t - ddde]e] v YEst

Aol AF(1N). GEabIrlAE A, 7, 217
(1979)
A7), fofd) ek e URE 0|87 FRA

Zol| gt A~ v A Ees]#], 9, 103 (1971)
A, 29, ARE RS o] 83 BEA o) 2
gt AT E-55EE] A, 17, 81 (1971)

A%, A, Rl e - FFg oAl A’ A
oz, FAH7| AR 3, 1 (1975)

AR EEA . 53], A136E (1967)

e ok Az, 353, A|106E (1964)
78odAd, AFE AAEAAE o83 AR AY,
FH A7 eATF4E T, 3, 22 (1975)

Qe =R 2. 53], #2505 (1968)

°)% i w8 FFUF =T FA-e vlx|e cdgkdl B3t
A, AgoixtEty A alaky] =8 (1982)
A3z = ofzel BF vlPESY 9 54t o
T 3=53hek3] 7], 10, 69 (1968)

o] FA], o) e} %~ : ¥F=2] microflorael] W3l i . =]
A E-8+3)7], 8, 116 (1970)

e, el §F 3 2hT0 dFal g e
2ol gt vlAEebdedt el gEEEA, 11,
167 (1973)

Rz w1F kx T f714 o FFe) Adbel ek o

2], 6, 89 (1993)
AL HF FrF F0

7. p2ea17), 4, 33 (1963)

P

323 (1987)

2z = F ARl 33 d7-(H]21.) paper chro-
matographyel] 2]3t &5 o] fejotelcte] 4. g}
S58}8k]7], 9, 59 (1959)

O, oA, WAL, WS AT Felste] g
@ Hrens) B4y, BEAEsesA, 28, 316
(1996)

A3, 77, olH& staa Rt g Telu]of ogh



562

3L
32.
33.

34.

35.

36.

37.

WA FAe3A] A 294

A5 EF FFLI {714 B4 GFAEA)
|, 24, 272 (1992)

o) : IApA| 2. IEF, H|2723 (1950)

A FALe] Az, 53, #1895 (1969)

% R 243 d7 9 Az WAdzAl
(15). A HEREF AV R 3, 2AAF 23], 5),
26 (1928)

o| % : TR UE P4 BIE AF(A 12)
FAE i AT Beleh 2 AA B EEE)
=], 5(2), 51 (1967)

S5 AT TAFY AT AT, AdAdEa 4
Avehgl=E4 (1961)

BRHEEA : 24 T2 43 2 2 Azabge] WA
2AH14), ZAF2 23R 4(5), 15 (1927)

d A EEEAE L A TR Al ETs,
oS, Mg, p.677 (1989)

38.

39.

40.

41.

42.

43.

44,

A 35 (1997)

AFE, AY) AFEY, Azd74 g, plT6

(1990)
AZv|Z7|¢H W 7| E0EEMY, d¥, pl-34
(1968)

AR E A FLFER =TT 2 A AT
FoAlEsla T =24, 3, 63 (1992)

A7 %, FAFE AT Al o] i A A
T A E e8] A, 13, 307 (1981)

337 21¢ 47 5o Ayl ©Fe] AR
oA <48 Mg ALY =F (1984)
A}, oFd e, wu R, TFdF AT EEFRY ok
B4, 3=-538%3)7], 36, 282 (1993)

BZAAE Y- AETA, A ETHESE, AL, p330
(1989)

(1997 24 114 A=)



