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Abstract

Nuruk is a fermented ingredient used for production of traditional Korean rice wine. In this study, quality characteristics
of mixed-grain nuruk was made by brewing with different fungal strains was analyzed. Quality elements including enzyme
activity and organic acids constituents were measured. The fermentation time of the nuruk did not make a significant diffe-
rence in terms of its pH, but the acidity and amino acid content for nuruk made from a mixture of two fungal strains was
higher than that seen with a single fungal strain. Overall, the enzyme activity for two fungal strain nuruk was higher than
that observed for single fungal strain nuruk, with ¢-amylase and acidic protease activity in the mixed strain nuruk observed
to be more than twice that of the single strain. The major organic acids observed in the manufactured nuruk were identified
as acetic, citric, formic, fumaric, lactic, malic and oxalic acids. The total amount of organic acids contained in the nuruk made
with the two fungal strain was (2,116.3 mg%). The fungal strains used were 4. kawachii SC60 nuruk (1,608.5 mg%) and

A. oryzae RIB1353 nuruk (1,146.7 mg%).
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Table 1. Conditions of organic acid analysis by HPLC
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Fig. 1. Physicochemical properties of 3 types of nuruk by fungal inoculation.

(A): acidity, (B): amino acidity, (C): pH. *: AO (Nuruk-Aspergillus oryzae),

& AK (Nuruk-Aspergillus kawachii), 4: AO-AK.
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Fig. 2. Enzyme activities of 3 types of nuruk by fungal inoculation.
(A): amylase, (B): glucoamylase, (C): acidic protease. o1 AO (Nuruk-Aspergillus oryzae), ®: (Nuruk-Aspergillus kawachii), +: AO-AK.
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(AO, AK)= 8 794 22} 468, 389(PU)E Z7Het & 2 tic, citric, formic, fumaric, lactic, malic % oxalic acid 59]
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Table 2. Organic acid content of cereal nuruk by wheat, bran, rice and mung beans
Contents (mg/100 g dry base)
Acetic acid  Citric acid  Formic acid Fumaric acid Lactic acid Malic acid Oxalic acid Total

A. oryzae Trace 228.443.61° 108.7+1.55"  103+0.84"  596.7£3.97° 183.546.54°  19.1+3.69°  1,146.7+20.19°
A. kawachii  40.743.54"  7702+6.25" 110.143.13°  4.7+1.18%  583.5+4.75"  83.243.87°  16.1+2.15"  1,608.5+24.88"
Mixed strain  107.042.79°  890.3+7.51  92.0£3.88°  6.9+1.21%  783.444.74° 218.8+3.29° 17.9+2.33"  2,116.3+25.75"

D Mean+S.D.

"¢ Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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