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Table 1. Enzymatic activity of 36 species of wood-rot fungi
MNP LIP Laccase

No. Species (UL) (UL) (UL)
1 Coriolus versicolor KR-11W 1561 222 0
2 Coriolus versicolor KR-65W 1752 250 0.28
3 Coriolus versicolor KR-22W 2634 358 0.65
4 Coriolus versicolor KR-323W 16.0 0 0.06
5 Coriolus versicolor KR-310W 193.0 0 0.04
6 Coriolus versicolor KR-31TW 269.0 347 0
7 Coriolus versicolor KR-312W 129.6 3.6 0.34
8 Coriolus versicolor KR-42W 449.8 33 1.60
9 Coriolus versicolor KR-61W 1120 56 3.13

10 Coriolus hirsutus KR-412W 1339 0 0
11 Coriolus hirsutus KR-21W 712 0 0
12 Coriolus hirsutus KR-1W 399 0 0
13 Hymenochaete intricata KR-2W 3594 0 0
14 Hymenochaete intricata KR-45W 2954 0 0
15 Schizophyllum commune KR-36W 152 0 0
16 Schizophyllum commune KR-39W 0 0 0
17 Irpex lacteus KR-321W 0 0 0
18 Irpex lacteus KR-35W 573.7 0 0
19 Pycnoporus coccineus KR-41W 19.9 4.7 0.11
20 Trichaptum abietinum KR-46W 9.6 0 1.06
21 Trametes suaveolens KR-4TW 48.2 0 0.92
22 Tyromyces lacteus KR-48B 0 0 0
23 Schizopora paradoxa KR-49W 86.1 0 0
24 Lentinus edodes KR-411W 13.0 0 0
25 Perenniporia medulla KR-51W 79 0 0
26 Fomitopsis rosea KR-62W 2149 251 0
27 Inonotus mikadoi KR-314W 245.5 0 0

28 Cerrena unicolor KR-23W 0 0 0

29 Phanerochaete chrysosporium 446 767 10.0 0

30 Unidentified Brown-rot KR-53B 0 0 0

31 Unidentified Brown-rot KR-63B 48.1 0 0

32 Unidentified White-rot KR-JB-01 0 0 0

33 Unidentified White-rot KR-JW-01 24.4 0 0

34 Unidentified White-rot KR-JW-02 244 0 0.36

35 Unidentified White-rot KR-DW-01 2588 31.9 0.08

36 Unidentified White-rot KR-DW-02 9.8 0 0
Total amounts of activity from the 8th day, 12th day, 16th day and 20th

day of culture in the presence of 12 mg/L Mn(II). LIP, lignin peroxi-
dase; MNP, Mn-peroxidase.
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Fig. 1 Comparison of decolorization of poly-R by 36 strains of wood-
rot fungi in the presence of 12 mg/L Mn(Il). Decolorization zone of
radial growth was measured from the reverse side of plates referring
to the growth of mycelium on agar media without dye compound.
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Fig. 2 Comparison of decolorization of remazol brilliant bule R by 36
strains of wood-rot fungi in the presence of 12 mg/l. Mn(Il).
Decolorization zone of radial growth was measured from the reverse
side of plates referring to the growth of mycelium on agar media
without dye compound.

v gallo] dojupA] e HEEE ZA F-F 7 (KR-48B, KR-
53B % KR-63B)¥ KR-JB-01°|{T}. Fig. 4= €& BBl wjgh
ANZ [N 02 ZALGE WA HE] g gl go] Yudtdl
o A g40] dojubA] e TOEE KR4I2W, KR-
321W, KR-46W, KR-47W, KR-411W, KR-23W, KR-JB-01, KR-
JW-01, KR-TW-02, @ KR-DW-02 5o|t}, A48 ks sh} 2
o] FA] ko FFllE KR-36W, KR-39WH . 24 R& o]
735, KR-63BE Aol Hlsf ga&o] 10% Z3E=H 2 KR-
48B % KR-53B + AZTH gAgo] dsgon o &
Az o= g 2 23570 BREE gl & a4 &
AE drFhe Aes AYZHErh Fig. 55 CRel tig zle=z A
3ol sl A= AR wigsle] 97 gago] =9t &
A BEo] A9E AL okE i o) Bl Johulx] gt
o} AT gao] MR doulA] e FEZE KR412W, KR-
45W, KR-46W, KR-47W, KR-411W, KR-23W, JB-01, JW-01,
TW-02, 3 DW-02 3t}

Table 13} Fig. 1914 Fig. 574A|2] 48 ZAxg Z72 3 &
Fo glad BeEah gxe R84 we} 36055 FEtd
A 2 4SS vlwste] 45 ZIK(Table 2), MNP+
LIP+Lac+¥ TEWAT & MNP+LIP+Lac-8Q F-F oA
A= AFe 8o gt gago] =3hth 18y MNP+
LIP-Lac-3 o]t 2t MNP0} %2 TFE 53] polyR#%



Vol. 42, No. 1 o Balask A9 dsad 37
Coriolus versicolor KR=11W ] Coriolus versicolor KR-11W 1
Coriolus versicolor KR-65W ] Coriolus versicolor KR~65W ]
Coriolus versicolor KR—22W | Coriolus versicolor KR-22W ]

Corjolus versicolor KR-323W ] Coriolus versicolor KR-323W ]
Coriolus versicolor KR—310W ] Corialus versicolor KR-310W M O
Coriolus versicolor KR—31TW ) Coriolus versicolor KR—317TW ]
Coriolus versicolor KR-312W } Coriolus versicolor KR=312W ]
Coriolus versicolor KR-42W ] Coriolus versicolor KR-42W ]
Coriolus versicolor KR-61W ] Coriolus versicolor KR~61W [ I |
Coriolus hirsutus KR~412W | Coriolus hirsutus KR—412W |
Coriolus hirsutus KR-21W Coriolus hirsutus KR-21W ]
Coriolus hirsutus KR—1W Corjolus hirsutus KR-1W ]
Hymenochaete intricata KR=2W Hymenockaete intricata KR=2W ]
Hymenochaete intricata KR-45W Hymenochaete intricata KR—45W ]
Schizophyttum commune KR-36W Schizophyllum commune KR-36W [ ]
Sehizophyllum commune KR—39W Schizophyllum commone KR-39W [ ]
Irpex lacteus KR-321W Irpex lacteus KR=J321W
Irpex Incteus KR-35W Irpex lacteus KR-36W }
Pycnoporus coccineus KR—41W Pycnoporus coccineus KR-41W 1
Trichaptum abietioum KR~46W Trichaptum abietinum KR—-46W |
Trametes suaveolens KR—47W Tramecies suaveolens KR—4TW |
Tyromyces lactous KR—48B Tyromyces lacteus KR—48B ]
Schizopora paradoxa KR-49W Schizopora paradoxa KR=49W ]
Lentinus ededes KR—411W Lentinus edodes KR-411W |
Perenniporia medulla~paris KR~51W Perenniporia medulla-paris KR=51W ]
Fomitopsis rosea KR—~62W Fomitopsis rosea KR-62w | [ ]
Inonotus mikadoi KR~314W Tnonotus mikadoi KR—314W [ |
Cerrena upicolor KR-23W Cerrena unicofor KR~23W |
Phanerochaete Chrysosporium ME446 Phanerochaete Chrysosporium ME446 = ]
Unidentiicd Brown-rot KR-53B Unidentified Brown—rot KR~53B )
Unidentified Brown~rot KR-638 Unidentified Brown—rot KR-63B - )
Unidentified White—rot KR—JB-01 Umidentified White—rot KR~-JB~01 f
Unidentified White=rot KR-JW~01 Unidentified White-rot KR-JW-01 |
Unidentified White~rot KR-JW~02 Unidentified White~rot KR-JW-02 |
Unidentified White—rol KR-DW=01 Unidentified White—rot KR-DW-0t | SN 2
Unidentified White=rot KR-DW-02 Unidentificd White-rot KR-DW-02
T T T T T T T T T T T T T T T T T T T T T
100 8 60 4 20 0 20 40 80 80 100 100 80 60 40 20 0 20 40 60 80 100
Decolorization (%) Growth (%) Decolorization (%) Growth (%)

Fig. 3 Comparison of decolorization of methylene blue by 36 strains
of wood-rot fungi in the presence of 12 mg/L Mn(II). Decolorization
zone of radial growth was measured from the reverse side of plates
referring to the growth of mycelium on agar media without dye
compound.
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Fig. 4 Comparison of decolorization of bromophenol bule by 36
strains of wood-rot fungi in the presence of 12 mg/L. Mn(II). Decoloriza-
tion zone of radial growth was measured from the reverse side of
plates referring to the growth of mycelium on agar media without dye
compound.
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Table 2. Comparison of decolorization of poly-R, remazol brilliant blue R, methylene blue, bromophenol blue and congo red by 36 strains of
wood-rot fungi in the presence of 12 mg/L. Mn(II). Decolorization zone of radial growth was measured from the reverse side of plates referring to the

growth of mycelium on agar media without dye compound.

Category Strain Poly-R RBBR MB BB CR

D G D G D G D G D G
MP+LP+LC+ Coriolus versicolor KR-65W 70 100 100 100 100 100 100 100 100 100
Coriolus versicolor KR-22W 73 100 100 100 100 100 100 100 100 100
Coriolus versicolor KR-312W 50 90 95 100 100 100 100 100 100 100
Coriolus versicolor KR-42W 80 100 95 100 100 100 100 100 100 100

Coriolus versicolor KR-61W 0 50 65 100 100 100 83 83 80 80

Pycnoporus coccineus KR-41W 35 80 70 55 100 100 100 100 95 95
Unidentified White-rot KR-DW-01 30 70 90 55 100 100 95 95 100 100
MP+LP+LC-  Coriolus versicolor KR-11W 80 100 100 100 100- 100 100 100 100 100
Coriolus versicolor KR-31TW 80 100 85 100 100 100 100 100 100 100

Fomitopsis rosea KR-62W 70 90 95 80 100 100 95 95 70 70
Phanerochaete chrysosporium ME446 80 100 90 100 100 100 100 100 100 100
MP+LP-LC+  Coriolus versicolor KR-323W 80 100 90 100 100 100 100 100 100 100
Coriolus versicolor KR-310W 73 90 100 100 100 100 95 93 98 98

Trichaptum abietinum KR-46W 0 0 0 0 0 0 0 0 0 0

Trametes suaveolens KR-47TW 20 80 90 50 0 0 0 0 0 0

Unidentified White-rot KR-JW-02 0 0 0 0 0 0 0 0 0 0
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Table 2. Continued
Category Strain Poly-R RBBR MB BB CR
D G D G D G D G D G
MP+LP-LC-  Coriolus hirsutus KR-412W 55 100 90 45 0 0 0 0 0 0
Coriolus hirsutus KR-21W 75 90 95 100 100 100 100 100 100 100
Coriolus hirsutus KR-1W. 65 90 93 100 70 90 100 100 98 98
Hymenochaete intricata KR-2W 85 100 85 100 100 100 100 100 100 100
Hymenochaete intricata KR-45W 80 100 85 100 100 100 100 100 0 0
Schizophyllum commune KR-36W 15 90 70 95 100 100 0 100 98 95
Irpex lacteus KR-35W 85 100 80 100 100 100 100 100 100 100
Schizopora paradoxa KR-49W 70 100 90 100 100 100 100 100 100 100
Lentinus edodes KR-411W 0 0 0 0 0 0 0 0 0 0
Perenniporia medulla-paris KR-51W 70 100 90 100 100 100 100 100 100 100
Inonitus mikadoi KR-314W 80 90 85 40 90 100 65 65 55 55
Unidentified Brown-rot KR-63B 10 90 5 90 0 100 10 100 0 100
Unidentified White-rot KR-JW-01 0 0 0 0 0 0 0 0 0 0
Unidentified White-rot KR-DW-02 20 90 85 80 0 0 0 0 0 0
MP-LP-LC-  Schizophyllum commune KR-39W 5 85 80 80 100 100 0 100 90 90
Irpex lacteus KR-321W 10 100 5 85 0 0 0 0 80 80
Tyromyces lacteus KR-48B 10 100 5 95 0 100 100 100 0 100
Cerrena unicolor KR-23W 0 0 0 0 0 0 0 0 0 0
Unidentified Brown-rot KR-53B 5 80 15 90 0 100 100 100 0 100
Unidentified White-rot KR-JB-01 0 0 0 0 0 40 0 0 0 0

RBBR: remazol brilliant blue R, MB: methylene blue, BB: bromophenol blue, CR: congo red, D: percentage of decolorization, G: percentage of

growth
MP: Mn-peroxidase, LP: lignin peroxidase, LC: laccase
+: positive, -: negative
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Fig. 5. Comparison of decolorization of congo red by 36 strains of
wood-rot fungi in the presence of 12 mg/l. Mn(Il). Decolorization
zone of radial growth was measured from the reverse side of plates
referring to the growth of mycelium on agar media without dye
compound.
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ABSTRACT: Production of Lignin Degrading Enzymes and Decolorization of Various Dye Compounds

by Wood-Rot Fungi

Tae-Won Jang, Sang-Cheol Jun, Tae-Seok Ahn' and Kyu-Joong Kim* (Dept of Biology,
Kangnung National University, Kangnung 210-702, Korea, 'Dept of Environmental Science,
Kangwon National University, Chuncheon 200-701, Korea)

Wood-rot fungi produce extracellular lignin-degrading enzymes, the best known of which are lignin peroxidase,
Mn-peroxidase and laccase. In this experiment, some of them produced all of three enzymes. Many other wood-
rot fungi produced one or two of those enzymes with various combinations. In this experiment, we tried to clar-
ify the relationship between the pattern of enzyme production and degradative activity of several dye com-
pounds. From the 36 strains of 23 species of wood-rot fungi, Mn-peroxidase activity was found in 30 strains of
the fungi tested, whereas the activity of lignin peroxidase and laccase was detected in 11 strains and 12 strains of
species, repectively, in Kirks low nitrogen media. In relation to the activity of lignin degrading enzymes and
degradation of dye compounds, the white-rot fungi with three kinds of enzymes tested showed the best dye
decolorizers. The fungi with Mn-peroxidase activity only decolorized poly R-478 and remazol brilliant blue R
dye in proportion to the enzyme activity, while methylene blue, bromophenol blue and congo red dye were
degraded in regardless of enzyme activity. Those dyes were degraded in relation to the growth rate of mycelium.
Brown-rot fungi did not degrade all the dye compounds except bromophenol blue, in spite of moderate growth

rate.



