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ABSTRACT

Reactive dyes are widely used in the textile dyeing industry but are resistant to
biodegradation, and persist in the environment. The contamination of reactive dyes in the environment
causes adverse effects on the ecosystem. White-rot fungi are one of the microbial groups that have been
reported to degrade various complex compounds, including synthetic reactive dyes. This study focused
on screening a potent white-rot fungus that is able to decolorize reactive dyes from textile dyeing
industrial effluent. The white-rot fungi that were used were namely, Pleurotus sajor-caju (Fr.) Sing.,
Lentinula edodes (Berk.) Pegler., Flammulina velutipes (Curt.ex Fr.) Sing., Ganoderma lucidum (Leys.
ex Fr.) Karst., Ayricularia polytricha (Mont.) Sacc., Lentinus strigosus (Schwein.) Fr. Pegler., Lentinus
squarrosulus Mont., Agrocybe cylindracea (DC. ex Fr.) Maire., Volvariella volvacea (Bull. ex Fr.)
Sing., Pleurotus eryngii (Cand.ex.Fr.) quel., and Coprinus fimetarus (L) Fr. In addition, quantitative
analysis of ligninolytic enzymes produced by a potent white-rot fungus, and eval uation of the efficiency
of a potent white-rot fungal on the removal of reaction dyes from textile dyeing industrial effluent were
determined.

The primary screening in agar plate results showed that 7 of the 11 whiterot fungi were

able to decolorize both reactive blue 19 and reactive blue 171 at a concentration of 50 ppm. Among 7 strains
of white-rot fungi, P. sajor-caju (Fr.) Sing., L. squarrosulus Mont., and C. fimetarus (L) Fr.
showed high decolorization activity on both reactive blue dyes. Three strains of white-rot fungi were
used to determinate decolorization activity to reactive blue 19 and reactive blue 171 at a concentration
of 50 ppmin aliquid minimal medium. The results of the decolorization activity of reactive dyesin
a liquid minimal medium showed that P. sajor-caju (Fr.) Sing. was the most efficient in
decolorization of reactive blue 19 and reactive blue 171 with a9 day incubation period, by 89.29% and
70.67%, respectively. The optimal condition for removal of reactive blue 19 and reactive blue 171 by
various concentration of reactive blue dyes in a liquid minimal medium reveaed that after 9 days of
incubation, P. sajor-caju (Fr.) Sing. showed a highly potent capability to decolorize 150 ppm of reactive
blue 19 and 25 ppm of reactive blue 171 by P. sajor-caju (Fr.) Sing., by 93.31% and 57.53%,
respectively. The effect of contact time on mixed reactive dyes (reactive blue 19 and reactive blue 171
as mixed reactive dyes at a final concentration of 50 ppm) showed that P. sajor-caju (Fr.) Sing.
demonstrated a highly potent capability to decolorize mixed reactive dyes by 46.15% with
an 11-day incubation period. P. sajor-caju (Fr.) Sing produced ligninolytic enzymes, including
lignin peroxidase (LiP), manganese peroxidase (MnP), and laccase (Lac). The highest level of LiP
produced by P. sajor-caju (Fr.) after 13-day a growth period was 222.79 mU/ mg protein indicating
that LiP might play an important role in the degradation of reactive blue dyes. The fungal cell mass
of. P. sajor-caju (Fr) Sing. was able to greatly reduce the color from textile dyeing industrial effluent.
In addition, 0.5% and 1.0% (w/v) of fungal cell mass (wet weight) with aeration significantly reduced
the dye concentration in the effluent from textile dyeing industry.

This study indicated that P. sajor-caju (Fr.) Sing. was able to decolorize different reactive
dyes and color from textile dyeing industrial effluent. However, some chemical compositionsin textile
dyeing effluent might have other effects on the survival and activity of ligninolytic enzymes of
P. sajor-caju (Fr.) Sing.

KEY WORDS: REACTIVE DYES/ DECOLORIZATION ACTIVITY / LIGNINOLYTIC ENZYMES
/ P. SAJOR-CAJU (FR.) SING.
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