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Aptitudes for Takju Brewing of Wheat Flour-Nuluks
Made with Different Mold Species

Myung-Hwan So

Department of Food and Nutrition, Bucheon Junior College, Bucheon 421-735, Korea

Abstract

The purpose of this study was to examine the aptitude of wheat flour-Nuluks, for Takju brewing, which

were made with Aspergillus oryzae, Rhizopus japonicus or Aspergillus usamii mut, shirousamii, and to know the
way of effective use The Aspergillus oryzae-Nuluk showed high saccharogenic activity, and Rhizopus
Japonicus-Nuluk high proteolytic activity. When these two Nuluks were combined, the activities of sacchar-
ogenic amylase and protease were more balanced. The Takju mash of Aspergillus oryzae-Nuluk was high in
acidity and in amino acidity, and that of Rhizopus japonicus-Nuluk high in the content of free sugar, but, that
of Aspergillus usamii mut. shirousamii-Nuluk was low in amino acidity, free sugar and ethanol content. The
Takju of Rhizopus japonicus-Nuluk was high in the content of suspended solid and slow in its sedimenting
rate, but that of Aspergillus usamii mut. shirousamii-Nuluk was not. The Takju which was made with combin-
ed use of Aspergillus oryzae-Nuluk and Rhizopus japonicus-Nuluk was more balanced in the composition of flav-

oring ingredients, and was slow in sedimenting rate of suspended solid. Moreover, it gained good result in

sensory evaluation test.
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Fig. 1 Schematic diagram for the preparation
of Takju

Table 1. Seven kinds of Takjus made in this study and raw materials used for brewing

Nuluk(g)* Veast
Takju Rice(g) Water{m)
AO R] AS starter (mé)
AO 60 - - 50 1000 1800
R]J - 60 - 50 1000 1800
AS - - 60 50 1000 1800
AO-RJ 30 30 - 50 1000 1800
RJ-AS - 30 30 50 1000 1800
AS-AO 30 - 30 50 1000 1800
AO-RJ-AS 20 20 20 50 1000 1800

* AO : Nuluk of Aspergillus oryzae, R]

amii.

. Nuluk of Rhizopus japonicus, AS : Nuluk of Aspergillus usamii mut. shirous-
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Table 2. Amylolytic and proteolytic activities of Nuluks when single or combined using
Saccharogenic amylase Protease
Nuluk*
pH 3.5 pH 5.0 pH 3.0 pH 7.0

AO 300 2200 34 15
RJ 195 1750 69 20
AS 150 900 38 7
AO-RJ 250 2000 51 17
RJ-AS 170 1100 52 12
AS-AO 210 1410 36 10
AO-RJ-AS 250 1600 46 14
JK 40 400 11 5

*Nuluk AO, RJ and AS are descrived in Table 1. AO-RJ, RJ-AS, AS-AO and AO-RJ-AS are the combinations of
each Nuluk in equal amountes, JK is a commercial product made by Jinjukokja Inc,
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Table 3. Changes in pH of Takju mashes made with different Nuluks during fermentation

Fermentation time (day)

Takju mash*

0 1 3 6
AO 6.32 5.52 3.64 3.64
R] 6.33 5.59 3.70 3.96
AS 6.30 5.46 3.58 3.52
AO-R] 6.32 5.57 3.67 3.88
RJ-AS 6.32 5.57 3.55 3.7
AS-AO 6.31 5.55 3.40 3.68
AO-RJ-AS 6.32 5.58 3.50 3.77

* Takju mashes AO, RJ, AS, AO-RJ, RJ-AS, AS-AO and AO-RJ-AS are the same as in Table 1.
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Table 4. Properties of Takju mashes made with different Nuluks after 6 days of fermentation

Taki N Acidity Amino acidity Free sugar Ethanol Screened residue
akju mash R

(succinate %) (glycine %) (glucose %) (%) (%)
AO 0.29 0.15 1.75 14.1 9.40
RJ 0.16 0.12 2.15 13.7 10.80
AS 0.20 0.07 0.70 12.0 12.56
AO-R] 0.19 0.15 1.90 15.5 8.94
RJ-AS 0.21 0.10 L.15 13.9 10.44
AS-AO 0.20 0.12 1.12 14.0 10.21
AO-RJ-AS 0.20 0.14 1.42 15,3 9.82

* Takju mashes are the same as in Table 1.

Table 5. Properties of Takju final products made with different Nuluks

Takju* Acidity Amino acidity Free sugar Ethanol Suspended Sedimenting
(succinate %5) (glycine %) (glucose %) (%) solid(%) rate(mm /min.)
AQ 0.14 0.08 0.87 7.1 1.38 0.10
RJ 0.08 0.06 1.11 6.8 2.10 0.03
AS 0.10 0.03 0.35 6.0 1.27 0.13
AO-R] 0.09 0.08 0.95 7.7 1.88 0.05
RJ-AS 0.10 0.05 0.58 6.9 1.71 0.06
AS-AO 0.10 0.06 0.53 7.0 1.43 0.11
AO-RJ-AS 0.10 0.07 0.71 7.6 1.63 0.06

* Takjus were made with Takju mashes of Table 4.

Table 6. Sensory evaluation results of Takju final products made with different Nuluks

Presence of * Flavor

Takju e
yellow color aroma off flavor score

AO ++ ++ - 3.84
R +++ ++ - 3.84
AS - ~ ++ 18"
AORJ ++ ++ - 4,04
RJ-AS + + - 354
AS-AO + + - 354
AO-RJ-AS ++ ++ - 3.74

* +~++++(very strong), ++-+(strong), +-+~+(moderate), +-+(weak), +(weak extremely), — (none),
** Mean scores judged by six assessors based on 5 points scale(5 : very good, 4 : good, 3 : moderate, 2 : bad, 1:
bad extremely). Different superscripts within a row indicate significant difference(p<0.05).
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