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Isolation and Characterization of White Rot Fungi for Decolorization of Several Synthetic Dyes. Oh,
Kwang-Keun*, Hyun-Soo Kim, Moo-Hwan Cho, Young-Gyu Chai’, and Yeong-Joong Jeon. Institute of
Science and Technology, CHEILJEDANG Corporation, Ichon 467-810, Korea, 'School of Chemical Engineering
and Technology, Yeungnam University, Kyongsan 712-749, Korea, “Department of Biochemistry, Hanyang Uni-
versily, Ansan 425-791, Korea — Several white-rot fungi collected from the mountains of Korea were evaluated
for their ability to decolorize azo, polymeric, and reactive dycs. Strains CJ-105, CJ-212 and CJ-315, identified
as Trametes sp., Pleurotus sp. and Fomes sp., respectively, showed higher potential for decolorization of those
dyes in either solid or liquid media. For Trametes sp. CJ-105, 100 ppm of Remazol Brilliant Blue R and
500 ppm of Acid Red 264 were completely decolorized after 2 days under liquid cultore. The dominating lign-
inolytic enzyme existing in the culture broth was laccase (E.C. 1.10.3.2). Also, Pleurotus sp. CJ-212 and
Fomes sp. CI-315 showed similar patterns in decolorization of Remazol Brilliant Blue R and Acid Red 264,
The extent of decolorization of the dyes in liquid culture was found to be proportional to the activities of the
ligninolytic enzymes produced by each strain. In addition to that Trametes sp. CJ-105 was highly elTective in
degradation ol polycyclic aromatic hydrocarbons and pentachlorophenol by the activity of the ligninolytic
enzymes produced. In this study, we found that white-rot fungi, Trametes sp. CJ-105(KFCC 10941), Pleurotus
sp. CI-212(KFCC 10943) and Fomes sp. CJ-315(KFCC 10942), were effective in decolorizing a wide range of
structurally different synthetic dyes, as well as some chemical compounds which are known to be hardly
degradable.
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Table 1. Comparison of the mycelial growth and the decolorization in the agar plate medium containing dyes
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Myecelial growth

a)

Decolorization (%)

Strains

CR cv PR RB MO~ CR Ccv PR RB MO
CJ-105 +++ +++ -+ +++ +++ 691 60.4 59.8 89.9 29.6
CJ-108 ++ + ++ + + 34.9 2.8 26.2 7.5 7.9
CJ-113 + + + ++ ++ 29 6.2 73 435 18.9
CJ-117 + + + ++ + 2235 7.3 4.0 479 2.9
CI-120 + + + + + 11.0 6.6 3.1 16.6 1.7
CJ-212 +++ e +++ +t +++ 23.9 16.0 18.5 39.0 159
CJ-215 ++ + ++ +++ ++ 18.9 6.1 13.4 43.7 12.3
CJ-226 + ++ + ++ ++ 4.2 22.5 6.3 22.4 13.0
CJ-236 + ++ ++ +++ +++ 5.5 11.5 15.0 384 16.6
C1-245 =t + + + ++ 33.6 2.8 1.5 7.8 18.3
Cl-315 +++ +++ +++ +++ +++ 21.9 39.2 30.3 455 13.4
CJ-321 + + + + + 2.0 7.3 2.9 14.1 11.0
CJ-333 + ++ ++ ++ + 6.1 321 16.8 32.1 1.5
CJ-337 ++ + + + + 18.3 4.2 1.7 18.5 5.0
CJ-340 ++ + + ++ ++ 16.9 5.2 54 16.6 23.0

Y i, very good growth; ++, good; +, slight. 5 Pecolorization indicated the ratio of decolorized zone in YM agar plate after 5 days culiure.
) CR. congo red; CV, crystal violet,; PR, poly R-478; RB, remazol brilliant blue R: MO, methyl orange.
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Table 2. Characteristics of Trametes sp. CJ-105, Pleurotus sp. CJ-212 and Fomes sp. CJ-315 isolated from the mountains of Korea

WRF Strains
Characteristics Trametes sp, CJ-103 Fleurotus sp. CJ-212 Fomes sp. CI-315
KFCC 10941 KFCC 10943 KFCC 10942
Fruiting Size - diameter: 1~5 cm - diameter- 5~15 ¢ * diameter: 3.5~15 cm
body - * thickness: 1~2 mm ) orivem * thickness: 2~9 cm
- brackel 1o shelf-like or - fan-shaped, bma‘dly - fan-shaped, slightly
Shape . convex to somelimes -
fan-shaped . convex, thin bracket
nearly plane at maturity
- Al “hai -
* tomentose with - smooth, while to matted-hairy
Surface . By O smooth, bumpy or warted
multicolored zones areyish-brown
- - dark-brown
Cuticle * not [orming * forming
Flesh * thin, white, and fibrous - white, odor of anise - thin and pliant, dingy pink
3~4 pores per mm, pale to
*3~5 23 . . }
Pore or ) POres per mm - decurrent gills with dark pink
X - white to pale yellow . - N
Gills o white or yellowish - tube: multi-seried, 2~3 mm
layer of very small tubes . .
long, dingy pink
. - - short and thick o
Stipe non-stipitate (often absent) non-stipitate
Spores Size - 5~6.5 > 1.5~2.0 Um - 7511 X 34 um - 16~18 > 5~6 lm
Shape » curved-cylindrical, - smooth, eliptical, - curved-cylindrical,
P smooth, hyaline nonamyloid smooth, allantoid
Color + whitc to pale yellow * print white » print off-white
. Size + 2~5 um diameter © 4-6 um diameter * 3~7 Wm diameter
Fruiting )
mycelium amp . present present present
connection
- in rows or overlapping - overlapping shelves or - scattered or forming
Habitat shelves on stumps and clusters on stumps and overlapping shelves on

logs of hardwoods

logs of hardwoods downed conifer wood
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Residuat color (%)

Laccase activity {U/ml)

MnP & LiP activity {U/L)

Treatment time (day)

Fig. 1. Decolorization of remazol beilliant blue R by white-rot
fungi.

White-rot fangi are Trametes sp. CI-105 (@), Fomes sp. CJ-315 (M)
and Pleurotys sp. CJ-212 (@). A: residual color of remazol brit-
lant blue R; B: laccase activity during the decolorization ol rema-
zol brilliant blue R; C: LiP (open symbols) and MnP (closed sym-
bols) activity during the decolorization of remazol brilliant blue R.
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Fig. 2. Decolorization of Acid Red 264 by white-rot fungi.
White-rot fungi are Trameles sp. CI-105 (4 ), Fomes sp. CJ-315
(M) and Pleurotus sp. CJ-212 (@). A: residual color of Acid Red
264; B: laccase(closed symbols) and MnP(open symbols) activity
during the decolorization of Acid Red 264.
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Fig. 3. Degradation of PAH and PCP by Trametes sp. CJ-105.
The initial concentration of PAH (4, Anthracene; M. Pyrene) and
PCP (@) is 80 ppm. A: residual concentration of the compounds;
B: laccase(closed symbols) and MnP(open symbols) activity dur-
ing the degradation.
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Fig. 4. Degradability and enzyme aclivity in the degradation

of PAH and PCP.

Laccase and LiP was prepared by concentration from culture

supernatant of Trametes sp. CJ-105, Fomes sp. CJ-315 and Pleuro-
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