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Abstract

For set up the processing method of Byeo-Nuruk, we investigated the quality characteristics of Byeo-Nuruk according to
the mixture ratio of rice and wheat, as well as the addition rate of moisture. After 12 hours of incubation, the temperature
of Nuruk increased dramatically and reached a maxium temperature at 36 hours. After 36 hours, the temperature decreased
gradually and was maintained at about 31~38C. The ranges of pH and titratable acidity of Byeo-Nuruk were 4.85 to 7.42
and 1.0 to 2.3, respectively. A higher content of wheat ratio in Byeo-Nuruk, was associated with higher enzyme activities
of a@-amylase, glucoamylase, and acidic-protease. Further, at a 70% wheat ratio, a 25% addition rate of moisture showed the
highest enzyme activity. In the mixture ratio between rice and wheat, the 50:50 and 30:70 treatments contained the highest

levels of microorganisms.
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Table 1. Mixing ratio of rice and wheat, and adding rate
of moisture for making Byeo-Nuruk

Mixing ratio of material (%) Adding rate of

moisture (%)

Samples

Rice Wheat

35
100 0 40

45

25

70 30 30

35

25

T Q|lm m g w >

50 50 30

—

35

—

25

30 70 30

35

25

0 100 30

© z 2| R

35

%A= SDT8A(SUMMIT, Korea)E ©] &3t 5 3
2~3 cm ZHole] E&E 12AIZF 1HF o7 23

£

7J(The national tax service technical research institute 2009)
o we}, HFE 20 goll & 100 mLE 7Felar A-Lox] 3417t
Az)e] 1 ofole FARY AL TR £ )

= FAIH LA B H T3 (Brewing society of Japan 1993)¢]]

2 BTE E2us 51 oal ¥+ % 10 gol AHIEF BELAAIIES 5 g
g %700 29 97 LEE 30TR TYsgieon, & ZH 159 F (pH 5.0) 0.2 M 24 50 mLE 7138}
Rice — Crushing \
’ Mixing ‘ - ’ Adding moisture ‘ -
Wheat - Crushing 4 !
Byeo-Nuruk — ’ Drying ‘ — ‘ Incubation ‘ — Molding

Fig. 1. Process for making Byeo-Nuruk.
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Fig. 2. Changes in temperature during Byeo-Nuruk incubation time depending on the mixing ratio of wheat and adding

rate of moisture.

Alphabet A to O reveals adding rate of moisture and reference in Table 1.
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Fig. 3. Enzyme activitys of Byeo-Nuruk depending on the
mixing ratio of wheat and adding rate of moisture.
Alphabet A to O reveals adding rate of moisture and reference in
Table 1.
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Table 2. Properties of Byeo-Nuruk depending on the mixing ratio of wheat and adding rate of moisture

Samples Wheat ratio (%) pH Soluble solid (°Brix) Acidity Amino acidity
A 4.85+0.19"Y 1.30+0.17° 1.99:£0.27°cen 0.98+0.11°
B 0 5.18+0.38™ 1.37£0.12% 2.20+0.26'" 1.47+0.06™
C 5.67+0.31% 1.43%0.15® 1.89+0.13" 1.60£0.10*
D 5.53£0.01% 1.40+0.10% 1.87+0.23%%f 1.33+0.21%
E 30 6.04£0.31% 1.43+0.06" 1.63+0.14>¢ 1.700.17>¢
F 6.12+0.10° 1.67+0.06™ 1.7240.10%% 2.34+0.20°
G 5.50+0.17™ 1.83+0.25° 2.30+0.39%" 1.67+0.35>¢
H 50 6.36£0.26° 1.80+0.17° 1.56£0.06™ 2.17+0.15%
I 6.66+0.30™ 1.97+0.06% 1.69+0.02% 3.17+0.38"
J 5.63+0.42% 2.33+031° 2.58+0.35" 2.6040.50°
K 70 5.99+0.06" 1.83+0.23° 2.0:£0.38%" 2.130.25%
L 6.27+0.23° 2.20+0.10% 2.08+0.19°% 3.30+0.26
M 6.77+0.068 2.70+0.10° 1.68+0.21%% 4.27+0.29¢
N 100 7.42+0.23" 2.47+0.29° 1.02+0.18° 3.8340.40¢
o) 7.25+0.18" 3.17+0.068 1.32+0.07% 5.40+0.52"

Y Means with same superscript letters within a column are not significantly different at p<0.05 level as determined by Duncan's
multiple range test.
Alphabet A to O reveals adding rate of moisture and reference in Table 1.

AAE ofmieate] Bu Ao Uehle HAT2A ofn] A, B, O A2H 29| g-amylase T 908~110.7 unite
2AETL mrhe AL aREE opu|idte] Hol diEe] 9l o& ygkow W 100% (75 M, N, O)& A|Z3 2 643.3~
e S A u), oppitss F5o FREe] JE 8658 /gl 2 E& S YA F59] ¢-amylase
el 2 B8l § A(acidic-protease)®] /ol A FEgFS S g o] HgkS 475.7 unit/ge] =], ©]= Kim & Park(1996)
Zo R dSEct Mty or o uigu|&o] Eobgo] b o ApdA B wo| gdujge] wE Aty 9 gl o
2} opn|reibieob w28 & Ax(acid-protease)e] g0l B A A8} 100~735 units/g AT Haieh FARE Av)
4 37kt 542 Btk skAR, EY g AsuidH] &l = Hth

M FEF7Eo] Bolr o 2M opwites STk e i el 491 acidic-protease A= AR O R ¢-

, TR RS g Ao AL 938 "o HAEE B amylase 2 glucoamylase2} F-ARF ZAgko| gl o), ol vijgt

] acid-protease =7} = Hl &3 370l webA tha Aol AU H o He
obAFE FE opu|Ate] ko] =3d A v A w3H]&o] 50:504 W], ¢-amylase & glucoamylase Z-& 4
o7} = AFHE HogFa Ytk o] AR n|FojE EA7HE 35% A Foll A B S4AEAS HQl vhH, acidic-

o, F59] ol Ate s w5 AAC] ghild Ee 5 24 proteasel| A = 25% A2 TollA & & Bk oz
u

of A G WA FEAZA AL AR protein  Glo|E]S ulElo @ FRu|okA] SEETS 2HFo ZH A
ol G v o YAk 2 OE A8 7 29 A28 5 9lon, o o}
7b g el F4E 24

g & gk
3. WS BABY SY A7k Gl gl mebl = e wjgu]go] e A5
1 @

!
Ws Az veh del Mg E R WS R M o 2o A9 M= e 3

o e

UERfI =, 2ol g
&oll W w5 a4%d 592 Fig 33 2 e vl o] g5 7 Fele Arlste FiEvlEo] tha =2 35% A
] &o] Zold 4 E ANH O R g-amylase, glucoamylase 2ol A q-amylase®} glucoamylase A= Tha -t-ﬁ_:o}x]E Agk
acidic-protease g o] ol Agko|dTh H 100% (7 olglo} Ho] ujgh]go] 70% o] eE BlwA =& g
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M= FEFEC] o dFE nYE A7 BoAl= v
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B g 2 G WA e Aol old @ A
H) ol ), we] g go] WS A, 5ol R £
A¥ofo} +5 #A nYEe] & wjekd & ke AL
R Zolm, e vl go] & Ao vlmd 4%
ol ke A7) we Aow Azt 4 Stk
g0l s S8 Ao g 22, v

A JgFE vE Aoz A Jdem(Kim JY 2011), &
A& 2 G 50%, T8 25% HA7H7F AldF, TR,
FFolg7t e 5 el 7Y =& @2 e Bt
o] v &o] 50:50%2} 30:70% 2]l A, 53
ol R ARV} P Be 5A= B, ¥E 100% -85t
ARThs 9 wigate] FEE veEs Blo] FRTe A
| £XE= o= eyttt 4y Zﬂ o7 FES A4
Sk B4 olet &8 E

=)
=
% tF ga-Eo] ItHKim et al 2006, Kim & Koh

| BMold SYeast BBacteria

Numbers of microorganism (Log CFUfg)
>

Byeo-Nuruk prepared with different methods (wheat ratio, %)

Fig. 4. Approximate numbers of microorganisms depen-
ding on the mixing ratio of wheat and adding rate of mois-
ture.

Alphabet A to O reveals adding rate of moisture and reference in
Table 1.
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