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Abstract  This study examined the physicochemical characteristics of mashing prepared using different Nuruks
(traditional Nuruk, Nuruk added Aspergillus oryzae, Nuruk added Aspergillus kawachii, and Nuruk added Aspergillus
oryzae and Aspergillus kawachii), and to obtain the basic data for Korean Cheongju production. The four different
mashes were compared for their brewing characteristics and indicated a normal fermentation pattern. The Nuruk made
from A. oryzae or A. kawachii showed higher fermentation ability than the other samples tested. In addition, the
analyzed results of fermented mashing showed that the Nuruk made from A. oryzae or A. kawachii had a significantly
higher aroma profile, such as higher alcohol and ester than the other samples tested, whereas the Nuruk made from
a mixture of A. oryzae and A. kawachii had a much higher organic acid content. In conclusion, the Nuruk prepared
using A. oryzae or A. kawachii had a positive effect on the complete fermentation and enhanced aroma compounds
for Korean Cheongju production.

Key Words : Aspergillus, Fermentation, Cheongju, Nuruk, Mashing
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Aspergillus kawachii, AOAK: Nuruk added
Aspergillus oryzae and Aspergillus kawachii

5154

N
re

M 0%
m o
M

g

b

(

R
Mo

28 54~65 g/100 mL XQEE E}
9] oA ghRket
ko Nuruk, AO 2 AK Alﬁd?- 41~43
L}Ehﬂ_ 7 AOAK A8+ 50 g/100
oﬂ Hsf oA oz =7 AEE
77~0.80g/100 mL A =P ot AKS}
7+ 078 ¢/100 mL, 0.77 g/100 mL&
fFro)H oz v HEHY. &R
L}L AARE 7hekgkar
Ao ﬂx%o}ﬂl QE}

= H

A/Ké

wo} ;«h;H o
Lo aldehyde Uelfe] feldog zjo]7}
AATH *O] AOAK A&l A= Nuruk
< FAE YEIdH
ditolH %EZ_ 71l w46 APH=
o] FAfF B FAES B B AT
n—propanol, i-amyl alcohol 2 i-butanol®]
ZH%eH A0S AK AlgTtelA
Nuruk# AOAK "] P ET FoH o R = A=
wo] o] A3t & g AT =8l 7)ol 9
O W] x| | ~E R FAg ol o

i %ioﬂf‘ﬂ e = AREH A7
Al w7t E A Ad} g AT
[31]cl| A9} o] = :rLoﬂf\i acetyl acetate”} 7+
ol HEHo= 2 Uehton AO9 AK A8
oA Nuruk¥} AOAK A& ol Eet oA o= =7

o=
[CR===1

Al

—_L
)=}

=]
o

Hrom Az

[} Kol
=]

A

o
o
=

M oo

Al

o

=
T
A=}
el

HEE 0] o] 3 FUlYS 44 AT 2 9o EZ
of BAA] S W X]E= methanol AES 1523 ~

1645 mg/LE A8 2 fro]2Ql Zpol7} fIgiT



4

i
%
4
j
gl
o
<
ot
¥
it
)
Lo
o
)
A
ox

[Table 1] Analysis of fermented mashing prepared different types of Nuruk

Components Nuruk AO AK AOAK
Gravity(15°C) LO46+0.02° 1.042+0.01° 1.042+0.01° 1.046+0.02"
°Brix 21.2+0.12" 160+0.16" 158+0.12° 21.6£0.13"
Aleohol (v/v%) 15.8+0.04° 17.0+0.02° 17.8+0.06” 16.0+0.05"
pH 40+0.11° 3.740.2° 38+0.17° 41=0.16"
Acidity 4.340,02" 41+015" 43+0.11° 5.0+021°
Amino acid(as glycine, g/100 mL) 0.80+0.1° 0.80+0.02" 0.79+0.04" 0.78+0.07°"
Turbidity(EBC) 0,990+0.15" 9550+0.16" 9,650+0.12" 10,08+0.12"

Nuruk: Traditional Nuruk, AO: Nuruk added Aspergillus oryzae, AK: Nuruk added Aspergillus kawachii, AOAK: Nuruk

added Aspergillus oryzae and Aspergillus kawachii
Results are expressed as mean+SD (n=3); “‘means with the same letter in colume are not significantly difference by

duncan’s multiple range test (p<0.05).

[Table 2] Aroma compound of by Nuruk with different types of Nuruk

Aroma compounds Nuruk AO AK AOAK
Aldehyde(mg/L) 10.80+0.2" 146005 149020.1° 26.20+05°
Acetone(mg/L) NDY ND ND ND
Ethyl acetate(mg/L) 38.27£0.3" 4645405 4515402 39.12+0.1°
Methanol(mg/L) 1530405 1523:0.2° 16.2040.1° 1645+0.1°
Diacetyl(mg/L) ND ND ND ND
n-propanol(mg/L) 100.60+0.7* 107.710.3° 109.84+0.2° 104.26+0.%
i-butanol(mg/L) 100.77+05" 105.19+0.2° 107.28+0.3° 97.56+3.4°
n-butanol(mg/L) ND 3.11 2.88 ND
i-amyl alcohol(mg/L) 289.43+06" 360.020.3" 3359609 22381+2.3°
n-amyl alcohol(mg/L) ND ND ND ND
Fusel oil”(mg/L) 490.85+0.4° 572.17+1.6° 553.56+8.8° 48531451

Nuruk: Traditional Nuruk, AO: Nuruk added Aspergillus oryzae, AK: Nuruk added Aspergillus kawachii, AOAK: Nuruk

added Aspergillus oryzae and Aspergillus kawachii
“n*Propanol, i-Butanol, n-Butanol, i~-Amyl alcohol, n-Amyl alcohol®] g7
Results are expressed as mean+SD (n=3); “‘means with the same letter in colume are not significantly difference by

duncan’s multiple range test (p<0.05).

[Table 3] Organic acid of by Nuruk with different types of Nuruk

Organic acid Nuruk AO AK AOAK
Citric acid(mg/L) 1,084.55+9.2* 1,073.63+11.4° 1,072.85+13.0° 1,232.48+12.8
Malic acid(mg/L) 38.83+09" 39.28+06" 36.85+0.6" 38.82+0.2°

Succinic acid(mg/L) 761.26+1.31% 761.44+0.8" 767.15£1.6" 71055+0.8
Lactic acid(mg/L) 1,322.70+19" 1,071.89+1.7° 974.74+4.0° 164887117
Acetic acid(mg/L) 3290.18+2.2" 366.44+0.8” 361.41+0.7° 397.74+25°
Total acid(mg/L) 3536576.9" 3312.68+4.2° 3213.00£10.4° 402846203

Nuruk: Traditional Nuruk, AO: Nuruk added Aspergillus oryzae, AK: Nuruk added Aspergillus kawachii, AOAK: Nuruk

added Aspergillus oryzae and Aspergillus kawachii
Results are expressed as mean+SD (n=3); “‘means with the same letter in colume are not significantly difference by

duncan’s multiple range test (p<0.05).
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