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ABSTRACT

For decolorization of synthetic dyes, One fungus(HUEO03-1) which was isolated from textile wastewater collected
from industrial complex in Korea showed excellent ability of removing synthetic dyes. This fungus was identified as
Basidiomycetes species by Internal Transcribed Spacers (ITS) sequence. Isolated fungi. HUEOS5-1, completely decol-
orized all dyes in both solid and liquid condition. The decolorization results were Reactive Orange-16, 97.12%; Reactive
Blue-19, 92.09%; Reactive Blue-49, 97.04%; Reactive Yellow-145, 95.53%; Acid Orange-10, 99.18%; Acid Violet-43,
98.73%; Acid Blue-350, 94.71% and Disperse Blue-106, 90.07%.
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Fig. 1. Chemical structures of representative dyes.

Z 2 EE2 Acid Orange 10(AO-10), Acid violet
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3. ITS(Internal Transcribed Spacers) sequencing

1) PCR amplification

A2l FHE 913 PDA wiA|oll "€ cellophane
membrane 243 F& FEIH] 25°CelA 3-4A7E
ksl wieke #S 1.5m/ microtubeo] E3ESL
o714 100 |Jl94 STES buffer(500 mM NaCl, 200 mM
Tris-HCI(pH 7.6), 10mM EDTA, 1% SDS)$} glass
beadsZ Z7}3t] TOMY micro tube mixer(TOMY,
Seiko, Japan)E o83kl 2087+ mix3 ¥ 200 el
TE buffer(pH 8.0)2 #H7HIth. ©|& F%°] phenol
chloroform/isoamyl alcohol extraction(25:24:1) &2
2 223 LS RNase AQ0mg/ml) 5wE 7kl
37°Coll A 20%7F HlSFEE 3 0.1 volume®] 3M sodium
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acetate ¥ 2 volume®2| cold 95% ethanol2 DNAS2]
A7e KA o8 0% ABLE A F, A
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PCR %%< 10 pmol®l Z+Zte] primer, 250M
dNTP, 10mM Tris-HCI(pH 9.0), 40 mM KCI, 1.5
mM MgCl,, 2U9 Tag-DNA polymerase(Bioneer,
Korea) ¥ 100ng2 template DNAS 7|8l HAZF
volume s S0WZE ZA3 Y. DNA SF L initial
denaturations: 94°Collx] 387+ AAISIAL denaturation
402(94°C), annealing 40%(55°C), extension 13#-(72°C)
©=2 30cycle dAE 5 final extensionS: 72°Col|A
1587+ AA85T
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TATTGATATGC-3)E °l&3to ITS ¥2 st
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PCR 2HE-2 Wizard PCR prep kit(Promega, Madison,
WI, USA)Z #AA83, BigDye terminator cycle
sequencing kits(Applied Biosystems, Forster City, CA,
US.A)S o438l sequencing W2 3FA, Wheo
€ PCR RESof AMESH 5UZF primers AME-SISATEH
Gel 27l & @714 <Y EXell= ABI Prism 310 Genetic
analyzer(PE Applied Biosystem)E ©]-£-5}5t}. National
Center for Biotechnology Information(NCBI)®] Basic
Local Alignment Search Tool(BLAST)E ©]&-3} DNA
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Decolorization(%) = g—;—F—) x 100 ¢8)

I = absorbance of initial medium.
F = absorbance of decoloriazed medium.
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2. ITS sequencing 21}

Falg WAl HUE0S-19] ITS sequencing®] 4
71M4e Fig. 49k 2t} ©]% BLASIN Zga#g
©]-8-3l>1 GENEBANKS®} RDP(RNA database project)
oA ERlIg A3 AEAA FHol & HUE0S-1 ¥
= 71EY 4EAA] W2 NEE FF2A Bjerkandera
adusta®t 877% %= FASHA WHFig. 5) 71E9

Fig. 2. Colony morphology of HUEOQS5-1 isolated in textile
wastewater (PDA-medium, 30°C, 72 h).
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Fig. 3. Photographs of HUEO5-1 isolated from textile
wastewater (PDA-medium, 30°C, 72 h, light micro-
scope, 1000X).

>HUEO5-1

GTTCAGCGGGTAGTCCTACCTGATTTGAGCTCAGAGTTCAGATGTATTGT
CCCGTGAAGGCGGTTAGAAGCGCGTACTTCACATACCANTCGANGGCAGN
GCAGATAATTATCACGCTGAAGCGACCGGTAACGTCCGCACTAATGCATT
TCAGAGGAGTCGACTCGCGAGAGCCGACACGACCTCCAAGTCCAAGCCTT
GCAGTAACAAAACTGTAAGCTTGAGAATTCCATGAGACTCAAACAGGCAT
GCTCCTCGGAATACCAAGGAGCGCAAGGTGCGTTCAAAGATTCGATGATT
CACTGAATTCTGCAATTCACATTACTTATCGCATTTCGATGCGTTCTTCA
TCGATGCGAGAGCCAAGAGATCCGTTGCTGAAAGTTGTATATAGTTGCGT
TATCCGCAAATAAAGACATTCTATAACTGAAGCGTTTGTAGTAAGATAAC
ACCTACAAGTGCACGCGATATCAGACGTACGTACTAGCCGCGAAGCCAGC
CTCCGTCACAAAGCCANCCTTACATGCGATATGTGCACAGAAGTTGAGAG
TGGATGAGANTAGGTGTGCATCATGCCTTGCGGCCAGCAACAACCTNACC
AAAANCTCGATAATGTCCTCCGCGTATTATCAATAAGCGGAGG

Fig. 4. The ITS sequence of isolated HUEOS-1.

rjerkandera adustat

Bjerkandera adusta

L HUEO0S-1

Ceratobasidium stevensii CBS 477.82

Thanatephorus cucumeris wb351

-Thanatephorus cucumeris AF455463

0.4 Phiebia livida AB084618

Fig. 5. Neighbor-joining tree based on ITS sequences.
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Fig. 6. Decolorization effect of synthetic dyes by HUEOS-1
(After 3 day, 30°C).

Table 1. Decolorization of various dyes by HUEOQ5-1

Dyes 1 day 2 day 3 day 4 day
AO10 33% 63% 86% 100%
DB106 35% 66% 78% 100%
AV43 32% 59% 80% 100%
AB350 25% 45% 51% 63%
RO16 26% 59% 74% 100%
RB49 30% 61% 81% 100%
RY145 18% 61% 68% 91%
RB19 32% 61% 71% 100%

3. Mz MAHsY £ 43

1) ZAA]

B WARSF HUE0S-1 455 100ppm 5%
2 987t 239 MGYM ZAMIR] HEsle] A
AANDE 3 AAE Fig. 6] Yehido}.

Table 1°141$} 7Ho] AO10, DB106, AV43, ROI6,
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vehle] EelE WaRSF HUE0S-19) Y%= AAR
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¥zt 61%, 91% WEAALEE Yo 2N, 2E
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Fig. 7. Decolorization of various dyes by HUEQ5-1 at different
day.
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