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ABSTRACT : Black Aspergillus is important fungus for oriental fermentation industry. Black Aspergillus was frequently isolated from
Korean traditional Meju, a fermented soybean starting material for soy sauce and soybean paste. Thirty three strains were isolated
from 98 finished Meju collected in various regions of Korea from 2008 to 2011, and 21 strains were isolated from in-process
Meju at various farms from 2010 to 2011. The isolated black Aspergillus were identified using DNA sequences of partial B-tubulin
and calmodulin genes. Of 54 black Aspergillus strains, 14 strains were identified as A. luchuensis and the others were composed
of A. niger (n = 21), A. tubingensis (n = 10), and A. welwitschiae (n = 9).
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rose-bengal chlorampenicol agar base (Oxoid CM0549), 0.002 g
dichloran, 0.1g chloramphenicol, 1L distilled water]} DG18
[31.5¢g dichloran-glycerol agar base (Oxoid CM0729), 220¢g
glycerol, 0.1 g chloramphenicol, 11 distilled water] BJR[E A&
AL AHE e Hol= MEA [50g malt extract agar (Oxoid
CMO0059), 1L distilled water] HI|XE AM-319TH(Hong et al.,
2011). 5712 201095E] 20119 F<t, davpgol Q=S
ZRE 21 59 H2 Aspergilluss R-2]3IG=H], HlFolA]
B2 Aspergillus=. Hol= F2-8 A0 2 FojA] MEA uljA|

o wRsle WhEoR Relsiglct. #2)8 AFE vEA 2
fHes & # o}%lotﬂ AR Algel] ml Rt
Foll 4°Coll BESPAX Aol ALgsI3iT)

SR 547150] AL AspergillusS 5743171 st el
2 543 24 542 A ARS8l Fel S4dem
MEA, CYA [35g Czapek dox broth (Difco 233810), 5g yeast
extract, 15g agar, 1 L distilled water] BJAV ol 4] 7= A4
E53 MEA HliR]ellA 2k d=2] gatdin] e o5k Al

Table 1. Black Aspergillus strains isolated from Meju
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%&% lslict. A1 AL 9I5ke] B-tubulin A}
A7IMES A3 ™ B-tubulin 34} EA 02 T4

l HElelA] 92 KACC 464929} 46882 w=1-2] 78S ¢la}
] calmodulin %7‘41} F7MEE A FX31AH B-tubulin
o] PCR ZZ-2 93}od bt2a, bt2b ZE}o]™E(Glass and
Donaldson, 1995) AFE313.2 ™ calmodulin F-34F 2492 £
3t cmd5, cmd6 Zefo|HE ARS-SITHHong et al., 2005).
58 @7IEL Hong T(013)914 A8d #He
Aspergillus 0570 3 &48150). A4 TS S8t
] MEGA version 5.1 (Tamura et al., 2011) X2 1385 A]-8-
sl om™ T3 Al Tamura-Nei 5= A ALIRES A}
8319931 Neighbor-joining -FA#AIEE- 23815t

B-tubulin F-A} E-2e]| olale] w|FoA E2]H 547
= A. niger 21315, A. luchuensis 14775, A. tubingensis 10 ¥
=, A. welwitschiae 9‘&—7ri 75151 ACHTable 1, Fig. 1). ©] FllA]
KACC 464922} 46882 T35 B-tubulin -F-214} FA1ME A

nigere} A, webwitschiae Afolellx] 2t YXE Bylov}

Aspergillus species Strain no. Meju source (Meju no.) | Aspergillus species Strain no. Meju source (Meju no.)
M29 Yangpyeong (#4) M639 Jecheon (#56)
M532 Hoingseong (#49) M654 Sunchang (#57)
M2009 Yongin (#172) M701 Sunchang (#61)
M2093 Yongin (#172) A niger M826 Andong (#77)
M2096 Yongin (#217) M2108 Buan (#87)
M2097 Yongin (#225) M2110 Gongju (#89)
) M2098 Yongin (#228) M2111 Gongju (#89)

A. luchuensis
M2099 Sunchang (#249) KACC 46497 Yangpyeong (#91)
KACC 46491 Sunchang (#276) M100 Haenam (#7)
M2103 Yongin (#318) KACC 46498 Hoingseong (#51)
M2104 Anseong (#79) M1001 Yeoju (#37)
KACC 46490 Yongin (#80) M1003 Yeoju (#38)
M2106 Yongin (#80) S M1004 Yeoju (#38)

A. tubingensis

M2113 Yangpyeong (#93) M1005 Pocheon (#42)
M44 Yangpyeong (#4) M1006 Anseong (#73)
M224 Cheongwon (#12) M2095 Yongin (#173)
M267 Goisan (#16) KACC 46499 Sunchang (#250)
KACC 46493 Ichoen (#36) M2101 Sunchang (#248)
M458 Ichoen (#36) KACC 46492 Haenam (#7)
M478 Yangju (#44) M268 Goisan (#16)

A. niger KACC 46494 Hoingseong (#51) KACC 46882 Haenam (#27)
M561 Hoingseong (#51) M504 Buan (#46)
KACC 46495 Gimpo (#52) A. welwitschiae M672 Sunchang (#58)
M581 Gimpo (#52) M792 Sunchang (#72)
M602 Kimcheon (#53) M1002 Yeoju (#37)
M619 Tksan (#54) KACC 46496 Goisan (#81)
M630 Gimcheon (#55) M2109 Buan (#87)
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Fig. 1. Neighbor-joining tree depicting taxonomic position
of black Aspergillus strains from Meju. The tree is based on
DNA sequences of B-tubulin gene. Numbers at the nodes are
bootstrap values greater than 60 and the subscript T after
strain no. denotes type strain of the species.
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™ 2 22| B-tubulin?} calmodulin®] 312} A7 |X el o5}
o] FEE= AlESFR] F(pylogenetic species)©|TH(Perrone
et al, 2011; Hong et al, 2013). 3IATF w5~ Eelie] B-
tubulin -} 230X A, nigere}t A. welwitschiae®] 511
Ak T EHABECZN A. welwitschine2] FO 2A12]
ZA7 ¥R ol gk A HEZF QT
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Fig. 2. Black Aspergillus on Meju. Left, A. luchuensis M2093;
Right, A. niger KACC 46495.

o= ochratoxing A 4= Ql= WHHOI| A, tubingensis?}
A. luchuensis= ©15 AB/331A] F3ke slo® defA ot
(Hong et al, 2013). 53] A. luchuensise= Alte] L F-& 2=
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