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Screening and Characteristics of Useful Fungi for Brewing from Commercial Nuruk in Chungcheong
Provinces. Baek, Seong Yeol', Hye Ju Yun', Hye Sun Choi', Seung-Beom Hong?, Bon-Sung Koo, and
Soo-Hwan Yeo'™. "Department of Agro-food Resource, National Academy of Agricultural Science, RDA, Suwon
441-853, Korea, “Department of Agricultural Biology, National Academy of Agricultural Science, RDA, Suwon
441-853, Korea, *Department of Agricultural Biotechnology, National Academy of Agricultural Science, RDA,
Suwon 441-853, Korea — Studies on standardization and quality upgrade of nuruk which is a basic component
in brewing are required to increase the quality level of Korean traditional rice wines and to develop the tech-
nology for practical use of it. It is important to isolate best strains, to improve the properties and effectively
preserve them for brewing industry. In this study, 16 commercial nuruk samples were obtained from the com-
mercial markets located in Chungcheong areas in Korea. 174 fungal strains were isolated from the samples on
DG18 medium using a dilution plating method and then screened for enzyme activity and acid production.
The active strains were identified based on the morphological characteristics and ITS sequence analysis. Out
of 174 strains, 12 strains showed high amylase activity. Especially, Rhizopus sp. CN084, CN174, Aspergillus
sp. CN161 and Mycocladus sp. CN042 showed high saccharogenic power and dextrinogenic enzyme activity
on cooked wheat bran medium. On the other hand, Aspergillus sp. CN010, CN161, Rhizopus sp. CN105,
CN168 and Rhizomucor sp. CNO88 produced high acid production on the same medium. Our results showed
that the active strains may be used as microbial sources for nuruk starter with good quality in brewing.
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T 2ElEe 5 24 ME oE 7$ needleE Malt
extract agar (MEA: Malt extract 3%, Mycological peptone
0.5%, Agar 1.5%)A]el]l AE3le] 25°CellA 59 51T vl
alof M= T FAE 25 2SI

EH3 FF 10 g2 0.1% peptone 90 mLel] =3t ¥,
Ao 10710702 S shlet. e 100 pLE
24 FghuRel] Eabslod 25°Cel A 5Y7F kst F, e}
% F34o] colonyE &4 £2]3}< o). Dichloran-glycerol
agar(DG18 : Peptone 0.5%, Glucose 1%, KH,PO4 0.1%,
MgS047H,0 0.05%, Dichloran (0.2% in ethanol) 1.0 mL,
Chloramphenicol 0.01%, Agar 1.5%)"1A]£} Dichloran rose
bengal chloramphenicol agar(DRBC: Peptone 0.5%, Glu-
cose 1%, KH,PO4 0.1%, MgSO47H,O 0.05%, Dichloran
(0.2% in ethanol) 1.0 mL, Rose bengal 0.0025%, Chlor-

amphenicol 0.01%, Agar 1.5%)X]S AR8-31ic).

Table 1. Collection of commercial Nuruk in Chungchoeng prov-
inces.

Sample Collected Form Size Weight
No. place (mm) (g)
1 Asan-si 1 Powder - 112
2 Asan-si 2 Powder - 130

3 Asan-si 3 Powder - 1,104
4 Cheongju-si Tube - 782
5 Boeun-gun 1 Round ?198%35 862
6 Boeun-gun 2 Round ?186x32 764
7 Jincheon-gun 1 Powder - 486
8 Jincheon-gun 2 Round ?160%55 823
9 Boeun-gun 3 Powder - 248
10 Chungju-si Round 017553 968

11 Seocheon-gun Round 2270x34 1,672
12 Gongju-si 1 Round ?188%39 909
13 Gongju-si 2 Round ?160%55 726
14 Gongju-si 3 Powder - 93
15 Gongju-si 4 Powder - 132
16 Dangjin-gun Powder - 891
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Table 2. General characterization of commercial Nuruk in
Chungchoeng provinces.

Sample Acidity Amino SP
No. pH (0.1 NNaOH mL/10 mL) acidity (units/g)

1 6.6 0.5 2.5 138
2 6.7 0.4 2.5 293
3 6.8 0.4 3.5 73
4 6.0 1.8 2.5 1,160
5 6.4 0.4 0.4 320
6 6.7 0.3 1.9 155
7 6.1 0.7 2.8 198
8 4.8 2.8 2.8 93
9 6.5 0.4 0.7 148
10 6.2 0.3 0.7 348
11 6.2 0.4 0.6 120
12 6.5 0.2 0.5 340
13 6.3 0.5 2.8 328
14 6.9 0.6 2.3 240
15 7.0 0.4 2.3 113
16 6.7 0.9 35 230

Symbols : 1 Asan-si 1, 2 Asan-si 2, 3 Asan-si 3, 4 Cheongju-si, 5
Boeun-gun 1, 6 Boeun-gun 2, 7 Jincheon-gun 1, 8 Jincheon-gun 2,
9 Boeun-gun 3, 10 Chungju-si, 11 Seocheon-gun, 12 Gongju-si 1,
13 Gongju-si 2, 14 Gongju-si 3, 15 Gongju-si 4, 16 Dangjin-gun
SP : Saccharogenic power by Lane-Eynone.
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CN041
100 | CN161
Aspergillus oryzae NRRL 447" (EF661560)
Aspergillus flavus NRRL 4587 (EF661562)
Aspergillus candidus ATCC 10027 (AY373842)
Aspergillus niger NRRL 35177" (EF634379)
Aspergillus niger CBS 113.46 T (FJ629351)
CNO010
Aspergillus fumigatus NRRL 351907 (EF634383)
og | |Aspergillus clavatus NRRL 17 (EF669942)
100 ' CN098
Aspergillus reptans NRRL 25865 (EF652065)

42

80 99

100

Mucor rac s NRRL 14287 (AY625074)
CN174
55 Rhizopus oryzae CBS 395.95T (AY213684)
CNO084
100 | Rhizopus oryzae NRRL 2710 (DQ990328)
CN105
CN168 CN073
100 | CNO88
L Rhizomucor pusillus CBS 354.68" (DQ119005)
v | CN042

100
| Mycocladus corymbiferus (FJ713070)

0.1

Fig 1. Phylogenetic tree of fungi isolated from commercial Nuruk. The tree was constructed from NJ analysis of ITS sequence. The
numbers above the nodes represent bootstrap values (out of 1,000 bootstrap replication).
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perg p.
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CN105, CN174)¢} Asperglllus sp. 1TFF(CN161), Myco- CNO10  Aspergillus sp. 358 760
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Aspergillus sp. CN161-2 414 units & 1,400 units/g, Myco- CNO098  Aspergillus sp. 361 880
cladus sp. CNO42*= 397 units 2 1,480 units/g®] &4 & CN105 Rhizopus sp. 373 1,680
e et B T
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Table 4. Productivity of acid on single culture of selected high
amylase producing fungi.

Isolated strains pH (01N Nﬁ)cll{d lr;yL /10 mL)
CNO10  Aspergillus sp. 3.93 4.71
CNO032 Mycocladus sp. 5.82 2.09
CNO041 Aspergillus sp. 5.68 2.01
CNO042 Mycocladus sp. 6.05 1.71
CNO073 Rhizomucor sp. 5.64 2.46
CNO084 Rhizopus sp. 5.81 2.35
CNO088 Rhizomucor sp. 5.20 2.77
CNO098 Aspergillus sp. 5.64 1.83
CN105 Rhizopus sp. 5.50 1.57
CN161 Aspergillus sp. 5.31 2.90
CN168 Rhizopus sp. 5.53 2.50
CN174 Rhizopus sp. 5.64 2.49
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