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Mixed Culture Characteristics of Fungi Strains isolated from Korean Traditional Nuruk
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ABSTRACT

We analyzed the mixed culture characteristics of isolated brewing fungi obtained from Korean traditional nuruk for their
development as fermentation starters. In a previous study, we selected appropriate fungi strains based on their large fungi bodies
and strong enzyme activities. These fungi strains were mixed cultured under various combination of ratios, pHs and temperatures.
As a result, total acidities of R. delemar mixed culture media were higher than those of 4. oryzae cultured at 20C and 37TC.
The pHs of A. luchuensis 34-1 and A. oryzae 37-7 as well as R. delemar 58-8 and A. oryzae 37-7 mixed culture media gradually
increased with the culture period. On the contrary, total acidities of the mixed culture media gradually decreased. a-Amylase
activities of R. delemar 26-4 and R. oryzae 82-7 mixed culture media were strong at 20C and pH 4, glucoamylase activities
of R. delemar 58-8 and A. oryzae 37-7 were strong at 37C, pH 3 and 1:2 ratio, and acidic protease activities of R. delemar
26-4 and A. oryzae 78-5 were strong at 20C, pH 4 and 1:4 ratio. This study provides the optimal mixed culture conditions for
fermentation starters based on changes in pH and total acidity, favorable enzyme activities, and fungi varieties.
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Table 1. Fungi strains used in this study
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Sample no. Strains

S4 Rhizopus delemar 26-4
S5 Rhizopus delemar 58-8

S6 Rhizopus oryzae 82-7

S7 Aspergillus luchuensis 34-1
S10 Aspergillus oryzae 78-5

S11 Aspergillus oryzae 37-7 S4 S5

S6 S7 S10 S11
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Table 2. Various mixed culture fungi used in this study

Experiment Mixed culture fungi

- Rhizopus delemar 26-4 and Rhizopus
delemar 58-8
- Aspergillus oryzae 78-5 and Aspergillus

Mixed culture
within fungi

Species oryzae 37-7
- Rhi. 26-4 Rhi
Mixed culture 8;11;0pus delemar 26-4 and Rhizopus oryzae
between. fungl - Aspergillus luchuensis 34-1 and Aspergillus
species
oryzae 78-5

Mixed culture * Rhizopus delemar 26-4 and Aspergillus

between fungi oryzae 78-5
W Hng * Rhizopus delemar 58-8 and Aspergillus
genus
oryzae 37-7
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factor (1.0) x 0.006 (conversion factor)) + 5
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;oP ok 124 RFEge 55 L-E] 2418 20~100 pg/mL

=2 WS 9lo] Fgst A BN 1, FREE
:.i—%ﬂ ko] 233t Acidic protease 42 40Tl A 605
3t ZHH 1 pgd] Bl2AlS Yshs w1 mLe
wit© 2 gelte] ofelsh Lol Ateteicy

Unit/mL = tyrosine (pg) % 6 (0.6 mL + 0.1 mL) + 0.05 (sam-

ple volume)

6. SAIX2|
Ao gmEow =Yslo] AYS FALEFAAZE



27(3): 348 ~363 (2017) ABFHoAA et F28 Fdolo] 23 vl e F4 54 351
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Fig. 1. Total acidity and pH of mixed culture media within fungi species upon various temperature and pH.
(A)~(C) R. delemar 26-4 and R. delemar 58-8 mixed culture media, (D)~ (F) 4. oryzae 78-5 and A. oryzae 37-7 mixed culture media.
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2xd o 2 9gS W Jeos y4H

3) kool Glucoamylase &AM

Wl 2= 2 pHoll W2 R, delemar 26-49} R. delemar 58-8
3 vkl o] glucoamylase B4 ZAZE Fig. 490, 4. oryzae
78-59F A. oryzae 37-7 <3 MFH ] SIS Fig. 590 Al
Attt &3 u e FollA R delemar 26-4%} R. delemar
58-82 37T, pH 6|41 vl k& ulf, 3,668.2 units/mLE FA&
o] FejH oz 7P A UERTHp<0.05). T v
ZolME R delemar 26-45 28T, pH 804 wllS uwj
3,865.6 units/mL=E, 4. oryzae 37-7& 37°C, pH 304 vl 3]
< W 3,132.4 unitsmL 2 EA48Ao] Fe]Ho R 7 =3k
tH(p<0.05). So MH & Lee YS(2009) X.310] wWEW Rhizopus
sp.= 28 CollA] 48AI7F o]} vl Fetsl& wf Fs} ofdetolA|
gAdo] =9k, Kim CJ 5(1985)E R. oryzaeZ 30T, pH 3.5
~4o| A B S W, =& AR IelEE Btia B

oA oF GAEEHEEE

=2 T 4R 2728, pH 8)°lAE
HjF Alto] AojdeE A4 G40l oo W &%
Q1 20TColM = BE AldTolA vl 3UR7HA] &4 &4
o] Z7Fsth L 44A AT A. oryzae] HEIE A AL
o] 36 CellA] 4841 v ¥t Wl 7Hd =}t o] 2+
2%t Bad vl 9lom(So MH 1993), ¥ 7-2] vige
% 37ColA g 797A] Aol 3] S ol
© FE& FHolo 5ol vjdel A Mo SRl
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4) vftolo| Acidic Protease &M

Wl &= 9 pHoll W2 R. delemar 26-49} R. delemar 58-8
&3} w9 acidic protease 873 ZIE Fig. 691, 4. oryzae
78-59} A. oryzae 37-7 &35 wWiFY 2] AHE Fig. 7 A|AIS)
Sk &3t wlFl Fol M= 4. oryzae 78-59F A. oryzae 37-7
< 28T, pH 3°llA] wjfalS uf acidic protease 4] 51.1
units/mL 2 714 =4 ey o™ (p<0.05), ©L ke Fd
M R delemar 58-8% 37°C, pH 8014 wlFa S wj 479
units/mLZ, 4. oryzae 78-55 20T, pH 8|4 w3-& o
72.7 unitsmLE EAGAo] Ao R 7MY EUTHp<0.05).
R. delemar &3} vl 2] &2d2 37T, A. oryzae 3 Hl
ofelo] AL 20TCollM wkor, iAol Hix|] pH 2
vk 713t oJeiA e & S A FUTh E AT A
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I, v Alte] A S R g olA &) S
£ A Z3E5(So MH & Lee YS 2010; So MH 1993)3} &
Aok FUAINE, o] = AHE-gE FFo) o] #EHE B0 e

Aeletar Az,
2. dxg Z&o|2| B(Species) 7t E& Y S4

1) BHFHS| pH X! BMT

R. delemar 26-4%} R. oryzae 82-7, A. luchuensis 34-13} A.
oryzae 37-7 3 vt 2] pH, 4= B4 AFE Fig. 89
A AIBFATE R. delemar 26-49} R. oryzae 82-7 &3 g
[Fig. 8 (A)] HlF 29 A pHE ZAasti, ZAMes Z718H3
o7t 39 FE] pHE ] 718t FAtes Aastslon,
pHO] W= 3~42 HF Al wiA] pHO|UE 404 =A|
slojupz] i3k =4, 1= Rhizopus sp.oll 23l 245 f7]4tke]
A Aoz oAZItLiao W % 2007; So MH & Lee YS
2010). A. luchuensis 34-12} A. oryzae 37-7 &3+ vl S[Fig. 8
(B)]& v 7131l whe} 4ot ghashe Ade Blan A
< Al vl o] pHET F71sle] vk 7L A <ll= pH 7~82] ®
A5 JEMIATY. 4. luchuensise= 7717 50l =1 W
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Fig. 2. a-Amylase activity of mixed culture media within fungi species (R. delemar 26-4 and 58-8) upon various temperature
and pH.
Symbols: S4, R. delemar 26-4; SA4+SS, R. delemar 26-4 + R. delemar 58-8; S5, R. delemar 58-8.
" p<0.05.
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Fig. 3. a-Amylase activity of mixed culture media within fungi species (4. oryzae 78-5 and 37-7) upon various temperature
and pH.
Symbols: S10, 4. oryzae 78-5; S10+S11, A. oryzae 78-5 + A. oryzae 37-7; Sl11, A. oryzae 37-7.
" p<0.05.
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Fig. 9. Enzyme activities of mixed culture media between fungi species.
(A)~(C) R. delemar 26-4 and R. oryzae 82-7 at pH 4T, 20C, (D)~(F) A. luchuensis 34-1 and A. oryzae 37-7 at pH 3T, 37C.
Symbols: S4, R. delemar 26-4; S4+S6, R. delemar 26-4 + R. oryzae 82-7;, S6, R. oryzae 82-7, S7, A. luchuensis 34-1; S7+S11, A.
luchuensis 34-1 + A. oryzae 37-7; S11, A. oryzae 37-7.
Values with different capital letters A~D are significantly different among the culture periods in the same sample (p<0.05).
Values with different small letters a~c are significantly different among the samples in the same culture periods (p<0.05).
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Fig. 11. Enzyme activities of mixed culture media between fungi genus.
(A)~(C) R. delemar 26-4 and A. oryzae 78-5 at pH 4C, 20C, (D)~(F) R. delemar 58-8 and A. oryzae 37-7 at pH 3T, 37C.
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Values with different capital letters A~D are significantly different among the culture periods in the same sample (p<0.05).
Values with different small letters a~f are significantly different among the samples in the same culture periods (p<0.05).
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