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Decolorization of Dyes by Trametes sp. CJ-105. Hyun-Soo Kim*, Kwang-Keun Oh, Cheol-Woo
Lee, Jae-Heung Lee and Yeong-Joong Jeon. R&D Center, CHEILJEDANG Corporation, Ichon
467-810. Korea - Decolorization of congo red, methyl orange, poly R-478, remazol brilliant blue R and
crystal violet by white-rot fungus Trametes sp. CJ-105, isolated in Korea, was investigated. Remazol blue
and methyl orange were almost completely decolorized after 2 days of culture, but congo red, crystal violet
and poly R-478 were decolorized by about 80%, 40% and 30% after 10 days of culture, respectively. As a
result of determination of cell mass and enzyme activity, it was shown that color removal efficiency was re-
lated to cell mass and enzyme activity, and also found that only laccase (E.C.1.10.3.2) activity was existed
in the culture broth. The decolorization ratios of remazol blue in the concentrations of 100 ppm to 3,000
ppm were 85% and above after 2 days of culture. In this study, we found that white-rot fungus, Trametes
sp. CJ-103, was effective in decolorizing a wide range of structurally different synthetic dyes.
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Table 1. Structure and characteristics of dyes

Dye Structure

MW  Color Ay,

327.3 orange 464 nm

Methyl orange -::%Mi

Mo

Congo red C<j m 696.7 red 497 nm
g °'s:::'..

Poly R-478 violet 521 nm

Remazol blue 626.5 blue 596 nm
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Crystal violet 407.99 purple 591 nm
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0.1 M Sodium acetate(pH 5.0)2F=% 25 ml, A8 0.17
ml& Z33 -F 5 mM ABTS(2,2'-azinobis-(3-ethylb-
enzthiazoline-6-sulphonate) 0.33 ml-& #H7}sle] 187}
HEEAIZ1H AT 420 nmelld] FF5e) xpe] & 2 slgdc)
(molar extinction coefficient=36,000 M cm™). &4
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Lignin peroxidase(E.C. 1.11.1.14)0] &4 FAl¢

0.25M Sodium tartrate(pH 2.5)%3&e] 10 mM
veratryl alcohol8-43} A58 &g ¥ 5 mMe] hy-
drogen peroxides #H7lsled 187 ul-&-A]7|94 310
nmell4 FFE22] Ael-g =2l (molar extinction
coefficient=9300 M'cm™). 42 FAddel= B}
Kmol®] veratryl alcohol®- veratryl aldehyde 2 4F3}A|
7= Be] oS 1 unitE Asldch(11).

Mn(ll)-dependent peroxidase(E.C. 1.11.1.13)2] &4
g e

0.5 M Sodium tartrate(pH 5.0)¢F&%ol] 1 mM syr-
ingaldazine, 1 mM MnSO, ¢} A1 88 £33 ¥ 1| mM2]
hydrogen peroxideE 3 7}8led 187F vk 417194 525
nmellAq] §3%e] HolE ZA3t9dtHmolar extine-
tion coefficient=65,000 M em™). F49 A=
1+ 1 pmol9 syringaldazines 4+3}A17)= &49] of
£ 1 unit® Ak (11).
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Fig. 1. Decolorization of dyes by Trametes sp. CJ-105.
(®, Remazol brilliant blue R; M, Methyl orange; &, Congo red:;
V¥, Crystal violet; @, Poly R-478).
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Fig. 2. Visible spectra during the decolorization of dyes by
Trametes sp. CJ-105.
[(1) Congo red; (2) Methyl orange; (3) Remazol brilliant blue R].
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Table 2. Comparision of dyes on cell mass and decoloriza-
tmn

Decolorization

| Cell mass (mg

Dyes dry weight/100 ml) (%)
Control” 25.6 -

Remazol brilliant blue R 16.8 100
Methyl orange 15.5 95.5
Congo red 11.8 31.7
Crystal violet 9.9 9.8
Poly R-478 6.5 2.3

"Cell mass and decolorization were measured after 3 days of cul-
ture. "Control was cultured without dyes.
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Fig. 3. Growth curve and decolorization change by Trametes
sp. CJ-105 in the medium containing congo red.
(®, Residual color (%); @, Cell mass (mg dry weight/100 ml).
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Fig. 4. Effect of dyes on the growth of Trametes sp. CJ-105.
(@, Control; l, Congo red; A, Crystal violet).
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Table 3. Comparision of dyes on laccase activity and decolor-
ization"

Dyes Relative activity  Decolorization
(%) (%)
Remazol brilliant blue R 100° 100
Methyl orange 558 95.5
Congo red 34.9 31.7
Crystal violet 27.9 9.8
Poly R-478 13.9 2.3

“Laccase activity and decolorization were measured after 3 days
of culture. "Activity: 8.4 Units/ml.
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Fig. §. Effect of the concentrations of remazol brilliant blue
R on the decolorization by Trametes sp. CJ-105.

(@, 100 ppm; W, 200 ppm; A, 500 ppm: W, 1,000 ppm; ¢, 2,000
ppm; <>, 3,000 ppm).

Table 4. Correlation of remazol brilliant blue R and laccase
activity”

Dye concentration (ppm) Laccase activity (U/ml)

100 8.4
200 10.0
500 14.7
1,000 25.8
2,000 30.5
3,000 38.2

‘Laccase activity was measured after 3 days of culture.
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