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Isolation of a Wood-rotting Fungus to Decolorize a Wide Range of Structurally Different Synthetic
Dyes. Ryu, Hee Wook. Department of Chemical and Environmental Engineering, Soongsil University, Seoul
156-743, Korea — Twenty-one different fungi were tested for their ability to decolorize a wide range of struc-
turally different dyes. Twenty fungal strains were isolated from fruiting bodies which were collected at the
Kwangneung National Arboretum, Korea. One fungal strain were isolated from a rotting wood at Soongsil
University, Korea. Nine kinds of dyes were used: three anthraquinone dyes and six azo dyes. The five fungal
strains, Laetiporus sulphureus, Polyporus arcularius, Auricularia polytricha, Stereum ostrea, and Bjerkan-
dera sp. UK-1 showed decolorization ability. Except Auricularia polytricha, the four fungal strains were wood
rotting fungi, and belonged to Aphyllophorales. Bjerkandera sp. UK-1, which was a white rot fungus, could
decolorize all kinds of dyes tested in this study, indicating this fungus is one of candidates for applying in bio-

logical methods of dye waste treatment.

Key Words: Decolorization, wood-rotting fungus, aphyllophorales, anthraquinone dye, azo dye

M 7S 98 o= AREY ey B wiEsk
o] 2 Ak]oln T oM B GNED £5A]
7} A& 271AM QAR Aol 2R A s
=39] FE7) Fob A Hge] L oS- of3lEe] 7}
T e G FHE g Sl e d3E AR 94
22 TAFAE o) A F e F5EACY (U, 3] 9
= A5t A, 7 520 A BREE A A
o] ul-¢- =olr ZRAIA, AlE]A ofoddkS 7PA2 ¥ 7k o
2, Wg T3] FgA 28-S wEls A AL |
o] AREel oF3FE vIA| L, u|AEol| o8 AFAAFAE-S 1)
sl 313 LH9EE F7HAZ =7 AdE19].

dubd oz gA 7 Hgs B - 38R wh ) AE
A upges AesEw. BeH A 71 e Ay
2z (coagulation, flocculation, sedimentation), &2
(activated carbon, silikagel), o3 W HALFH Fo] o] &
"HoH19]. 33 A2 -& H,0,-Fe(ll) salts (Fenton's
reagent), H,0;-0zone, H,0,-UV radiation, H,0,-peroxidase,
NaOCl & °]-83h= AP F o] 23y Fol UH19].
AESH 94 71 #la 2] L SRS o83}
= 3714 ", QHd 3 2l (lagoon)yS- o83 §7]3 w)
W, 9 B FgelE o83 AXsEoz =A A W
Hog FE o 19]. 24, € - by A whge

*Corresponding author
Tel: 82-2-820-0611, Fax: 82-2-821-4190
E-mail: hwryu@ssu.ac.kr

FEg) oFF ARl whE 23 o FA| WA, 2 BS F
7} 58 F7HA Q] A7) A wheld A A el 1 3
Az 9 7 w4 2= wel SR Ay
o] #Z4= 3 gL, 23], L F WNFFA 22 5
Fgol & o] 83 N 71F Hlpe] g vbe] FE Wi
IEHS, 11, 24].

T3] Tl WAFETE Tl Al 8ot ofge] &
Hoz o]&Hdy, 5] 9&, PAH, Bl1H, AEZ L.
2 S 22 A B BTl rdtel wEAl
ute} ool Hgt A7t EEs AP 92, 5,8,9, 11,
12,18 24]. 53], HATFE o83 g 713 o o
o] zpgks 9ld|, HE-E AF7} WA BRIl
Phanerochate chrysosporium AT 8 = 1 9lo][5, 13,
15,20, 21], G471 #9248 $18h A9F nAE A
el Q). mebA, B A7 fEivEelA MAlsh=
HATF 2158 Al 950 dBe Hig 2sS =
Atsle] GAYFo] 3t A9t MAIRRE AEE

20024 64 FFIHTHFHANA 205 MATFE AH
A A2 AAEIAR L, 3 T FANSE THA HA
slodeh. ARt WAER AAAL] A, e, MAR]) BA 5
S sl wATR T AR =4S el 933
ot gAY AS3E7] A7EA] ZE AT RS YA
(@°Cyll EAslsdet. & d7olx ARE 2152 HATFE
TAATNE Table 1o AEITH AT HAFFE 18F
o] BFEE(code no: 1~7, 9~14, 16~18, 21), 1Z2} 3=
©]&-(Code no: 8), Eo]&(Code no: 15) I 152 F3A




302 Rw

E(code no: 19)0]e}. FAE NFEE HAAF F 79
ZolMAl = & 8502 Fhu|d A (Elfvingia applanata),
e}l Al (Laetiporus sulphureus), ™ 5B W Al (Trametes
gibbosa), ZHZH A (Polyporus arcularius), A (Pyenoporus
coccineus), TN ZHA (Microporus flabelliformis), 34
Al (Fomes formentarius), 43175 X (Coriolus brevis)
2 EW A (Bjerkandea sp.)elil, B4 HATHZE Zdge]

WA (Phellodon nigra), 75 WA= 2502 w3+
S A (Stereum ochraceoflaum)™ A ET-SH X (Stereum
ostreq), 2R EHA T = 250 2 2 EWH A4 (Phellinus
tuberculosus) A 34 v} 5-8)'d ¥ A (Hymenochaete
cinnamoneq), YT A= o} TH A (Merulius tremellosus),
TRPHA A= 380 2 E7| VA (Grandinia granulosa),
7V =F 2 A (Phelebia rufa), 70| 7} R (Phlebiopsis

Table 1. Fungal strains collected from The Kwangneung National Arboretum and Soonsil University.

Code Fungal strains Code Fungal strains Code Fungal strains
no. no. no.
Elfvingia Tremella Auricularia
1 applanata 8 Sfuciformis 15 polytricha
Ghh1EAd) EFeHA) (BEeA)
Phellodon Polyporus Fomes
2 nigra 9 arcularius 16 formentarius
oA GEdFHA) CHEHAR)
Stereum Grandinia Coriolus
3 ochraceoflavum 10 granulosa 17 brevis
RS &0} &2
HA) HA) TEHA)
. Phiebia Hy@enochaete
Laetiporus rufa cinnamonea
4 sulphureus 11 e 18 (34
EEDEE) WA aprald
2 B8
Trametes Pycnoporus Crepidotus
5 gibbosa 12 coccineus 19 mollis
AFHA) @A) 2=
Phellinus Mzcrqp o . Stereum
6 tuberculos 13 Aabelliformis & 20 ostrea
L us
el ) e @AETE
HA) #A)
Phlebiopsi.
Merulius l'eblopsw Bjerkandera
gigantea
7 tremellosus 14 hal7hel sp. UKI1
(FEeIHAl) EWAE)

HA)




gigantea)el e, L 9ol TAHE HAEL FEHANEQ
A 2} AW X (Crepidotus mollis), 5 o] 5l 3 Eo]wA
(Hymenochaete cinnamonea), 2154l D& (duricularia
polytricha)°] S v},

AHE AT F %‘H—"’i*—'?‘-ﬂ‘(brown rot: o] A

AT Fasle] FAFE AR W3R 4R Yot
Al 1%(Laetlporus sulphureus)©] 3L, W A B3 (white
rot: T o] AFAE Ealdl] FARE Yoz WA

Table 2. Property of dyes used in this study.
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= )2 145203 FhW| @A (Elfvingia applanata), Y2}
BB A (Stereum ochraceoflaum), ™ 5B (Trametes
gibbosa), A ZW X L:(Phellinus tuberculosus), o} Al
(Merulius tremellosus), 83 M A (Polyporus arcularius),
7V Al (Pycnoporus coccineus), -2 w2 Al (Microporus
Sflabelliformis), 7V8| 7YX (Phiebiopsis gigantea), S5
A (Fomes formentarius), 4305 A (Coriolus brevis),
A B A a D WA (Hymenochaete cinnamonea), 3%

Maximum absorbance

Color index of dyes Chromophore Molecular weight wavelength (nm)
I. Reactive blue 5 Anthraquinone 774.2 602
I1. Remazol Brilliant BlueR (blue 19) Anthraquinone 626.5 601
III. Drimarene Brilliant Blue K-BL (blue 114) Anthraquinone 684.0 614
IV. Reactive black 5 Azo 991.8 598
V. Reactive orange 14 Azo 631.4 431
VL. Reactive brown 10 Azo 551.9 513
VII. Remazol brilliant violet5R (violet 5) Azo 769.1 559
VIII. Reactive red 120 Azo 1470.0 514
IX. Reactive green 5 Azo 1384.7 624
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Fig. 1. Chemical structure of dyes.
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Table 3. Comparison of decolorization activities.
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QREF W2 BAHIS A AP EE e

Dye
No. Fungus
Blue 5 Blue 19 Blue 114 Black 5 Orange 14 Brown 10 Violet 5 Red 120 Green 5
1 Elfvingia applanata - - - - - - - — _
2 Phellodon nigra - - - - - _ ~ _ _
3 Stereum ochraceoflavum - - - - - - - - -
4 Laetiporus sulphureus - - O O - - O - -
5 Trametes gibbosa - - - - - — — - _
6 Phellinus tuberculosus - - - - - - - - _
7 Merulius tremellosus - - - - - - - - _
8  Tremella fuciformis - - - - - - - - —
9 Polyporus arcularius - - O - - - - - _
10 Grandinia granulosa - - - - - - - - -
11 Phlebia rufa - - - - - - - - _
12 Pycnoporus coccineus - - - - - — - — -
13 Microporus flabelliformis - - - - - - - - _
14 Phlebiopsis gigantea - - - - - - - - _
15 Auricularia polytricha - - - - - — @) —
16  Fomes formentarius - - - - - - - - _
17 Coriolus brevis - - - - - — - - _
18  Hymenochaete cinnamonea - - - - - - - —~ _
19  Crepidotus mollis - - - - - - — - _
20  Stereum ostrea O @) O O O O O O O
21 Bjerkandera sp. UK @] O O @] O O O O O
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Fig. 2. Decolorization of anthraquinoe dyes by Bjerkandera sp.
UK-1. (a) Relative growth and (b) Relative decolorization.
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Fig. 3. Decolorization of azo dyes by Bjerkandera sp. UK-1. (a)
Relative growth and (b) Relative decolorization.
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