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Abstract

In this study, twelve strains of brewing fungi were individually cultivated on wheat extract broth (WEB), potato dextrose
broth (PDB) and malt extract broth (MEB) in order to determine the microorganism with good culture characteristics as well
as with amylolytic activity. The strain cultured in PDB exhibited mycelia production from 12.6 g/L (Rhizopus oryzae KACC
45714) to a maximum of 48.0 g/L (Aspergillus oryzae KACC 46959), which was 2.3~9.2 times lower than that of the strain
cultured in WEB and 1.7~14.6 times lower than that of the strain cultured in MEB. Accorfing the results, We found that
the commercial strains of A. oryzae Suwon, CF1001 and CF1003 had a higher dry cell mass than the wild-type strains KACC
46421, 46423, 46424 and 46959. For Rhizopus sp., the acidity levels in WEB, PDB and MEB were 0.12~0.47%, 0.22~1.0%
and 0.16~0.68% (equivalent lactic acid concentration) respectively. For 4. oryzae, the acidity levels were 0.06~0.11%, 0.03~
0.04% and 0.06~0.08% (equivalent lactic acid concentration), respectively. Amylase enzyme from Rhizopus delemar KACC
46419 exhibited an enzyme activity of 0.013 U and 0.019 U in WEB and MEB cultures, respectively. The enzyme activity
of the amylase enzyme from A. oryzae was 0.019~0.037, 0.017~0.033 and 0.028~0.046 U in WEB, PDB and MEB cultures,

respectively.
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(Difco™, BD Co., Nevada, USA) Hi#| oA &A3}A17]1 & o]
83154

OJ aflatoxin W] A3

2. O|AHZ dj2t

WEB(wheat extract broth) WjX|& H7]&S £ 3}
mesh seiveE SIAIZ] & B7]& 400 gofl E2LE 36
0CNA 6A1ZF Bt F53F T3 80-mesh sieve® o] I}

£
)

A 23+ . MEB(malt extract broth) Hl=| = SA7]1& 500 goll
5 2LE ¥ 60TColA 6213 B<t F3l2 A|A 23l ol
80-mesh sieveE FIA|A AFsta, B HUlsl] =S

11 °Brix® A 3s}o] AF8-3159Tth PDB(potato dextrose broth)

Table 1. The list of microorganisms used in this study

No. Strains Sources

1 R. delemar KACC 46419 RDA"

2 R. oryzae KACC 45714 RDA

3 R. oryzae KACC 46418 RDA

4 A. oryzae KACC 44967 NRIB?

5 A. oryzae Suwon® Commercial
6 A. oryzae Chungmu® CF1001 Commercial
7 A. oryzae Chungmu CF1003 Commercial
8 A. oryzae KACC 46421 RDA

9 A. oryzae KACC 46423 RDA

10 A. oryzae KACC 46424 RDA

11 A. oryzae KACC 46959 RDA

12 A. acidus KACC 46420 RDA

" Rural Development Administration (Suwon, Korea).

? National Research Institute of Brewing (Hiroshima, Japan).
3 Suwon-jongkuk Co.(Suwon, Korea).

9 Chungmu-balhyo Co.(Ulsan, Korea).
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HjzJol| Al F21H v E v Fl S YAEEI4TC, 12,000 x
g, 30 min)3}aL, o] F(filter paper No. 5, Advantec Co., Japan)
stod A<} wjgdE EEletth wAlE 105T(DS-80-1,
Dasol Scientific Co., Korea)ol| 4] 24417t B9t AZxsle] A%
ZS 235 a1, wj ke pH, AT B FAAEH ) o]
45t} pHE pH meter(Orion 3 star, Termo Scentific Co.,
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Table 2. Effect of media on mycelial production in submerged culture condition

Dry cell weight (g/100 mL)

No. Strains
WEB PDB MEB

1 R. delemer KACC 46419 11.87+1.87%Y 3.33+2.33%° 16.35+0.61*°
2 R. oryaze KACC 45714 11.11£0.17¢ 1.26+0.20" 9.82+0.49
3 R. orvaze KACC 45418 12.754+0.12%f 1.4240.19° 7.4440.53¢
4 A. orvaze KACC 44967 12.07+0.18°® 1.93+0.21°%f 8.25+0.01%
5 A. oryaze Suwon 14.15+1.02° 1.54+0.26%F 22.46+2.80°
6 A. oryaze CF1001 15.52+0.25" 3.15+0.08° 7.79+1.21%
7 A. oryaze CF1003 15.87+0.26" 3.36+0.26™° 12.15+0.40%
8 A. oryaze KACC 46421 13.5620.3°* 3.24+0.25% 11.89+4.29 4
9 A. oryaze KACC 46423 14.79+0.25"° 3.79+0.25% 11.06+0.99°%
10 A. oryaze KACC 46424 12.75+1.98%" 2.62+0.11°% 13.57+3.30™
11 A. oryaze KACC 46959 10.90+0.988 4.80+2.64° 8.16+0.01%
12 A acidus KACC 46420 13.37+0.35%%f 1.69+0.11°%F 19.61+3.53"

Y Means+S.D. (n=3), Values with different superscripts in the same column are significantly different at p<0.05.

A. oryzae Suwon w57} 7P 2 Apo|7F UEh b= Ao m
ZAFE AT o] 9ol Rhizopus sp.2}F A. oryzae'= WEB BJA]|
oA 10.90~15.87 g/100 mLZ H|w 2 &S oA PrAdE
HA 3, A acidus= MEB 8R4 19.61 g/100 mLZ tH&
Hjzlel vlete] A FFo] E=UTE AtdH oz o] fo] B
Rhizopus sp.2F A. oryzae® TAFFE Blwdl| A Rhizopus
sp.= WEB, PDB, MEB HiA| |4 Z+z} 11.11~12.75, 1.26~
3.33, 7.44~16.35 g/100 mLE A. oryzae®] ZYzte] A=
10.90~15.87, 1.93~4.80, 7.79~22.56 g/100 mLE.C} 2A 1}
Bttt ol A= H8lr|e5(1998)2] Aol A Rhizopus
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Table 3. Effect of media on pH and acidity in submerged culture condition
pH Acidity (0.1 N NaOH mL/10 mL)
No. Strains
WEB PDB MEB WEB PDB MEB
1 R delemer KACC 46419  5.24+0.30™Y  3.04+0.04¢ 3.41£0.01°  1.29+0.33%  2.41+0.09° 1.78+0.32°
2 R oryaze KACC 45714 3.76+0.06° 2.65+0.16° 2.93£0.13%  5.17+0.49° 10.43+1.24°  5.37+0.42°
3 R oryaze KACC 45418 4.15£0.05®  2.69+0.05° 2.97£0.04°  2.65+0.27° 11.13£1.34°  7.55+0.35°
4 A. oryaze KACC 44967 5.1740.79%¢  4.1440.14*  3.7240.03®  1.46+0.89°* 0.65+0.06°  1.32+0.08°
5 A. oryaze Suwon 5.38+0.59"  4.06+0.24° 3.06+0.05¢  1.2120.40% 0.54+0.17°  1.80+0.13°
6 A. oryaze CF1001 476+0.38™%  4.25£0.09"°  3.77+0.20°  1.66+0.48 0.54+0.01°  1.40+0.03¢
7 A. oryaze CF1003 5.1240.10%%  4.22+0.04™  3.65£0.06™  1.49+0.08°* 0.54+0.03°  1.42+0.07°
8 A. oryaze KACC 46421 5.67£0.32°  431x0.16®°  3.57+0.10™  1.04£0.27% 0.53£0.07°  1.90+0.05°
9 A. oryaze KACC 46423 5.41£0.05™°  4.25+0.11"™  3.69+0.04™  1.41%0.38% 0.59+0.01°  1.64+0.08°
10 A. oryaze KACC 46424 5.75+0.10" 4.18+0.01"  3.7120.01®  0.97+0.11° 0.65£0.03°  1.55+0.00°
11 A. oryaze KACC 46959 5.00+£0.15°  4.44£0.24° 3.70£0.01°  1.62+0.18°% 0.63+0.46°  1.70£0.02°
12 A. acidus KACC 46420 4570187 4.13+0.05™  3.41x0.08°  2.10+0.35™ 0.71£0.06°  1.56=0.11°
Y Means+S.D. (n=3), Values with different superscripts in the same column are significantly different at p<0.05
BEANA HEg HET} o] Fojxof o, L8t ST S A 28 Zlow AdHn
FA| & viRA ket v 1A S4E Y T Ue
FFdS Hrleke W] shte digke] & o S Ze= 3. 24 24
AztE A ¢ Al G4 245 Table 4o YERAATE Rhi-
A. oryzae®] pHE= WEB HIJX]o| A 4.76~5.75, PDB w2l = zopus sp.2] 73, R. delemer KACC 46419 57} WEB<%}
4.06~4.44, MEB ¥W|Z|= 3.06~3.72019101, At=& Z47F MEBe|A] 2k} 0013 U, 0019 US| HlwA v 84 2448
0.97~1.66, 0.53~0.65, 1.32~1.902.2 YER}, Hj=] 2| o VBRI S B T2 FFoME BE Hjx|odA] &4 g4o]
w2} &b A 2 2ol 7} §le Aoz ZANEJTE A oryzae ﬂ'ﬂﬂ | ESkTh. Aspergillus sp.= Rhizopus sp. BT ThA 3
= F2 citric acidS A sl=d], AL E citric acid YA O L B 7R AJDE, 4. oryzaed] 4 AL WEB
2 ZH4H1H WEB, PDB, MEB HIA| A 712} 0.06~0.11%, uﬂx]oﬂxi 0.019~0.037 U, PDB HA]A] 0.017~0.033 U.
0.03~0.04%, 0.06~0.08%= Rhizopus sp.2} 2] A Z2] MEB HiZ]ol| 4] 0.028~0.046 UZ MEB HjA]el A o] &4 &
A3t e =e Aog Ut o] MlwA =9kal, A acidus SA1 MEB ¥jA|<lA4 0.036 U
2} = WEB % PDB HjA]of| H|5lo] 1.30) &2 Z o= eyt
2.10, 071, L5622 T A oryzae 4§ TFFE WEB, PDB, MEB Hjx|o]lA] Z}z}
i 0.031~0.037 U, 0.025~0.33 U, 0.042~0.046 UZ op¥F
2] 0.19~0.23 U, 0.017~0.020 U, 0.028~0.032 U2 A
o FHgle] E& S EAth HE &
g, dad, 7718 9 i
Qo™ Aspergillus oryzaes <
= 5~69

o] %=k WEB9} MEB Hj%|2]
Wtk 4. acidus®] pH= WEB, PDB, MEB %]l A Z}Z}
4.57, 4.13, 3.41°]9) 21, AF=e 742} 2,10, 0.
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Table 4. Effect of media on amylase acidity in submerged culture condition

Amylase activity (U)

No. Strains
WEB PDB MEB
1 R. delemer KACC 46419 0.013+0.000°" nd. 0.019+0.001°
2 R. oryaze KACC 45714 nd? nd. n.d.
3 R. oryaze KACC 45714 n.d. n.d. n.d.
4 A. oryaze KACC 44967 0.037+0.002° 0.033+0.000° 0.042+0.003"
5 A. oryaze Suwon 0.03140.000° 0.025+0.004° 0.042+0.002°
6 A. oryaze CF1001 0.037+0.002° 0.026+0.001° 0.042+0.001°
7 A. oryaze CF1003 0.035+0.004° 0.027+0.001° 0.046+0.005°
8 A. oryaze KACC 46421 0.023+0.001° 0.017+0.001¢ 0.030+0.001%
9 A. oryaze KACC 46423 0.022+0.001° 0.019+0.001% 0.029+0.002%
10 A. oryaze KACC 46424 0.019+0.001¢ 0.019+0.001% 0.028+0.004*
11 A. oryaze KACC 46959 0.020+0.001% 0.020+0.001° 0.032+0.001¢
12 A. acidus KACC 46420 0.028+0.002° 0.027+0.003" 0.036+0.001°

Y Means+S.D. (n=3), Values with different superscripts in the same column are significantly different at p<0.05.

2 Not detected.

= @At o] A& ko] vl WkE Ao FAy
™, A. oryzae®] pH= WEB ¥lA| A 4.76~5.75, PDB H|A]|
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Ao o] A YAFEFES 1.26(R. oryzae KACC 45741)~4.80(A.
oryzae KACC 46959) g/100 mLZ WEB, MEB Hjx|®.c} Zt
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