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Abstract

The major flavor compounds of Takju mash which was brewed with a modified Nuruk made by inocu-
lation and cultivation of Rhizopus japonicus T2, Aspergillus oryzae L2 and Hansenula sp. BC26 isolated from
Nuruk, were analyzed, as compared with those with current fermenting agents such as commercial Nur-
uk and rice koji of Aspergillus kawachii. The contents of isoamyl alcohol, isobutyl alcohol and ethyl acet-
ate which were known as aroma compounds in Takju, were much higher in mash of modified Nuruk than
in that of commercial Nuruk or rice koji. The major organic acids were lactic, fumalic and succinic acid
in mash of modified, and lactic and acetic acid in mash of commercial Nuruk, and citric, lactic and suc-
cinic acid in mash of rice koji. The confents of total organic acids were 5,146 mg /L, 1,706 mg /L and 1,
388 mg /L in mash of commercial Nuruk, rice koji and modified Nuruk, respectively. The major free
amino acids were glutamic acid, alanine, proline and histidine in mash of modified Nuruk, and glutamic
acid, proline, leucine and histidine in mash of commercial Nuruk, and arginine, proline and glutamic acid
in mash of rice koji. The contents of total free amino acids were 14,090 mg /L, 12,202 mg /L and 7,152
mg /L in mash of modified Nuruk, commercial Nuruk and rice koji, respectively. Therefore, it seemed
that the Takju mash of modified Nuruk was better than that of commercial Nuruk or rice koji.
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Table 1. Three kinds of Takju mashes and their raw materials

Rice Water

Takju R i ¢/ ts (g) Yeast starter*

mash ermenting agent /amounts (g (ml) (2) (ml)
A Modified Nuruk 50 10.0 1,000 1,600
B Commercial Nuruk 200 10.0 1,000 1,600
C Rice koji 200 10.0 1,000 1,600

* Culture solution of Saccharomyces coreanus in glucose malt extract broth(glucose 20g, malt extract 20g, distilled water

1,000ml, pH 5.5).
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Fig. 1. Schemic diagram for the preparation
of Takju mash.
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Table 2. Analysis of higher alcohols and some
aroma compounds in Takju mashes brewed with
different fermenting agents

Compounds Takju mashes*
(mg /L) A B c

Higher alcohols

Isoamyl alcohol 323.30 64.40  264.30
Isobutyl alcohol 369.70 20.20  175.50
n-butyl alcohol 0.94 59.12 2.15
n-propyl alcohol 60.23 6.82 158.34)_
Total 754.17 150.54  600.29
Esters
Ethyl acetate 134.60 52.78 31.92
Ethyl formate 0.45 2.14 0.52
Ethyl hexanoate 0.08 0.04 0.09
Ethyl octanoate 0.06 0.11 0.18
Isoamyl acetate 2.22 0.08 1.52
Isobutyl acetate 0.59 0.22 0.30
Total 138.00 55.37 34.53
Acetaldehyde 23.82 41.78 14.28
Total 915.99 247.69 649.10

* Takju mash A : brewed with modified Nuruk
Takju mash B : brewed with commercial Nuruk
Takju mash C : brewed with rice koji.
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Table 3. Analysis of major organic acids in
Takju mashes brewed with different fermenting
agents

Organic acid Takju mashes*

(mg /L) A B C
Acetic acid ND 269.6 ND
Formic acid 46,8 ND 56.7
Lactic acid 567.5  4,744.0 243.5
Citric acid 85.3 106.4 1,172.4
Malic acid 99.8 2.8 3.8
Fumaric acid 301.2 18.6 22.5
Succinic acid 285.4 ND 207.0
Oxalic acid 1.8 5.0 ND
Total 1,387.8 5,146.4 1,705.9

ND : not detected

* Takju mash A : brewed with modified Nuruk
Takju mash B : brewed with commercial Nuruk
Takju mash C : brewed with rice koji.
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Table 4. Analysis of free amino acids in Takju
mashes brewed with different fermenting agents

Amino acid Takju mashes*
(mg /L) A B - C
Aspertic acid 893 596 209
Glutamic acid 1,633 1,871 811
Alanine 1,542 643 778
Glycine 640 392 147
Serine 961 741 370
Threonine 359 285 83
Methionine 345 510 106
Proline 1,474 1,322 938
Arginine 733 93 1,170
Lysine 842 654 608
Leucine 964 1,239 323
Isoleucine 611 567 195
Phenylalanine 662 828 218
Histidine 1,019 1,138 450
Tyrosine 804 579 484
Valine 608 744 262
Total 14,090 12,202 7,152

* Takju mash A : brewed with modified Nuruk
Takju mash B : brewed with commercial Nuruk
Takju mash C : brewed with rice koji.
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