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Abstract

The enzymatic activity of Nuruk and the quality properties of Yakju were investigated according to different fungi.
The fungi that were used in this study were Aspergillus kawachii KCCM 32819, Aspergillus niger KCCM 32005,
Rhizopus japonicus KCCM 11604, Rhizopus oryzae KCCM 11272, Rhizopus oryzae KCCM 11273, Rhizopus oryzae
KCCM 11276, and Mucor rouxii KCCM 60148. The study results are as follows. The saccharogenic power of
Rhizopus oryzae KCCM 11272 Nuruk was the highest (3,647.72 SP/g) among all the samples. The a-amylase production
and protease activities were highest (3.76 DU and 4.7 tyrosine mg/min, respectively) in the Rhizopus japonicus
KCCM 11604 Nuruk. The pH levels of the Yakju made with commercial Nuruk and Rhizopus japonicus KCCM
11604 Nuruk were 4.14 and 4.07, respectively. The total titratable acid content of the Yakju made with Rhizopus
oryzae KCCM 11273 Nuruk was the highest (0.56%) among all the samples. Rhizopus japonicus KCCM 11604
and Rhizopus oryzae KCCM 11272 had the highest ethanol yields (15.18% and 15.10%, respectively). In the sensory
evaluation carried out in this study, the panel preferred the Yakju made with Rhizopus japonicus KCCM 11604
Nuruk. Overall, however, the panel did not like the Yakju made with Aspergillus niger KCCM 32005 Nuruk.
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Fig. 1. Photographs of seed Koji made with different fungi.

= E

9] A Z2E So(17)9] WS Farste] Fig. 29} 20]
AzA Tk Z, B3 Sl 110TAA 1583 1571
2 Ateta, A 30% S 715ke] seed kojie A ZE A
kawachii KCCM 32819, A niger KCCM 32005, R japonicus
KCCM 11604, Rhizopus oryzac KCCM 11272, R oryzae
KCCM 11273, Rhizopus oryzae KCCM 11276, M. rouxii
KCCM 601485 27t @5 JEat] AF glo] 30Tl A]
24A17F 12} wieksl Tl Ade & 30T, % 85%l A
4817k 22} wlj gt E}— 30TCoA] FiEghake] 10%4 7t
A AZA A



Enzymic activity of Muruk by different fungi 575

Wheat flour Water
1 kg 300 mL

Autoclaving and cooling 110°C, 15 min

Aspergillus kawachii KCCM 32819,
Aspergillus niger KCCM 32005,
Rhizopus japonicus KCCM 11604,
Rhizopus oryzae KCCM 11272,
Rhizopus oryze KCCM 11273,
Rhizopus oryzae KCCM 11276,
Mucor rouxii KCCM 60148

Ist. Cultivation 30C, 24 hr

Molding

2nd. Cultivation

30°C, 85%, 48 hr

Fig. 2. Process for the preparation of Nuruk inoculated with various
fungi.
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Fig. 3. Saccharifying activity of Nuruk by various fungi(pH 5.0).

: Commercial AirukMajor genus : Aspergillus)

. Nuruk of Aspergillus kawachii KCCM 32819

. Nuruk of Aspergillus niger KCCM 32005

. Nuruk of Rhizopus japonicus KCCM 11604

. Nuruk of Rhizopus oryze KCCM 11272

: Nuruk of Rhizopus oryme KCCM 11273

© Nuruk of Rhizopus oryme KCCM 11276

¢ Nuruk of Mucor rouwxi KCCM 60148,

All values are meantSD. Any mean with a different superscript within a bar is significantly
different at p<<0.05 by Duncan’s multiple range test.
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Fig. 4. Liquifying activity of Nuruk by various fungi(pH 5.0).

. Commercial AurukMajor genus : Aspergillus)

. Nuruk of Aspergillus kawachii KCCM 32819

: Nuruk of Aspergillus njger KCCM 32005

. Muruk of Rhizopus japonicus KCCM 11604

. Nuruk of Rhizopus oryzae KCCM 11272

. Nuruk of Rhizopus oryze KCCM 11273

. Mruk of Rhizopus oryzae KCCM 11276

. Nuruk of Micor rouxi KCCM 60148.

All values are meantSD. Any mean with a different superscript within a bar is significantly
different at p<<0.05 by Duncan’s multiple range test.
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Fig. 5. Proteolytic activity of Nuruk by various fungi(pH 5.0).

. Commercial AurukMajor genus : Aspergillus)

. Nuruk of Aspergillus kawachii KCCM 32819

© Nuruk of Aspergillus njger KCCM 32005

. Nruk of Rhizopus japonicus KCCM 11604

. Nuruk of Rhizopus oryzae KCCM 11272

: Nuruk of Rhizopus oryze KCCM 11273

. Nuruk of Rhizopus oryzae KCCM 11276

¢ Nuaruk of Mucor rouwxi KCCM 60148.

All values are meantSD. Any mean with a different superscript within a bar is significantly
different at p<<0.05 by Duncan’s multiple range test.
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Table 1. Physicochemical properties in Yakju made with different
Nuruks of final products

Samplel) pH titratable az%tal(lactate %)

4142023 0.51£0.02°
B 397:0.25° 0.5420.03"
C 3.9240.16" 0.55+0.02°
D 407033 0.51:001°
E 3.98:0.28" 0.530.02°
F 3.97:0.28" 0.5620.03"
G 401£025" 0.52£0.02"
H 3.93+0.28" 0.54+0,03"

. Yakju made with commercial Nuruk

: Yakju made with Aspergillus kawachi KCCM 32819 Nuruk

. Yakju made with Aspergillus niger KCCM 32005 Muruk

. Yakju made with Rhizopus japonicus KCCM 11604 Nuruk

. Yakju made with Rhizopus oryzae KCCM 11272 Nuruk

. Yakju nade with Rhizopus oryzae KCCM 11273 Nuruk

. Yakju made with Rhizopus oryzae KCCM 11276 MNuruk

. Yakju made with Mucor rouxii KCCM 60148 Nuruk

All values are mean+SD. Any mean with a different superscript within a column
is significantly different at p<<0.05 by Duncan’s multiple range test.
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Fig. 6. The contents of ethanol in Yakjy made with different Nuruks
of final products.

A : Yakju made with commercial Nuruk

. Yakju made with Aspergillus kawachi KCCM 32819 Nuruk

. Yakju made with Aspergillus njger KCCM 32005 Auruk

. Yakju made with Rhizopus japonicus KCCM 11604 Nuruk

. Yakju made with Rhizopus oryzae KCCM 11272 Nuruk

. Yakju made with Rhizopus oryzae KCCM 11273 Nuruk

. Yakju made with Rhizopus oryzie KCCM 11276 Nuruk

. Yakju made with Mucor rouxii KCCM 60148 Nuruk

All values are meanSD. Any mean with a different superscript within a bar is significantly
different at p<<0.05 by Duncan’s multiple range test.
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Table 2. Sensory evaluation of Yakju made with different Nuruks
of final products

Sensory evaluation

1)
Sample Flavor Color Taste pr(e):%zglce
A 5.04081° 5.7+0.67° 5.94185" 48+091°
B 6.540.85° 5.4+0.69" 6.6+1.50° 5.5+0.70™
C 4240.78" 4940.56" 49+1.59° 3.6:0.96'
D 6.540.70° 5.3+0.67" 6.5%1.71° 5.7+0.82°
E 6.54097° 5.3+0.67" 6.14144° 5.54097"
F 6.5£0.85° 524042 6.1£1.59" 5.5£085"
G 692073 5.3£0.48" 6.1£1.66" 481042
H 4.4+096™ 5.0£051° 6.141.85° 4,0£0.94°

A 1 Yalju made with commercial Niruk

B : Yakju made with Aspergillus kawachi KCCM 32819 MNuruk

C : Yakju made with Aspergillus niger KCCM 32005 MNuruk

D : Yakju made with Rhizopus japonicus KCCM 11604 Nuruk

E : Yakiu made with Rhizopus oryzae KCCM 11272 Nuruk

F . Yakju mace with Rhizopus oryze KCCM 11273 Nuruk

G : Yakju made with Rhizopus oryzae KCCM 11276 Muruk

H : Yakju made with Micor rouwxi KCCM 60148 Nuruk

All values are meantSD. Any mean with a different superscript within a column
is significantly different at p<<0.05 by Duncan’s multiple range test.

2 AR AP
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= 9 Al 50 g3l Ko} =30t camylase 24
R japonicus KCCM 11604 = A 238} o] 713 =9k,
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