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Abstract. Environmental applications of enzymes in biodegradation 
for preventing pollution by toxic byproducts warrants approaches that 
can be performed under mild conditions, are economically feasible 
and can replace the use of chemicals. Technologies involving 
physico-chemical methods, like incineration, dechlorination and UV 
oxidation, for waste treatment are not acceptable since they generate a 
lot of pollutants as by-products. To address these problems, 
environmental–friendly alternatives are required for bioremediation. 
In this context, fungal enzymes have emerged as a natural tool to 
detoxification of pollutants in environment, and the potential to 
convert toxic substances to less hazardous or non-hazardous forms. 
However, what are the effective advances by using white-rot fungi for 
bioremediation? Here, a brief discussion about the application of 
these fungi to detoxification of pollutants in environment has been 
considered. 
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Resumo. Uso potencial de fungos da podridão-branca da madeira 
para a biorremediação. Aplicações ambientais de enzimas para 
biodegradação de poluentes justificam estudos que podem ser 
performados sob condições amenas de reação, são economicamente 
viáveis e favorecem a substituição ao uso de compostos químicos. 
Tecnologias envolvendo métodos físicos e químicos para o 
tratamento de resíduos, como incineração, declorinação e oxidação 
por UV, não são aceitáveis, uma vez que geram muitos poluentes 
tóxicos. Para solucionar estes problemas, alternativas ecologicamente 
seguras são requeridas para biorremediação. Neste contexto, enzimas 
fúngicas têm emergido como uma ferramenta natural para 
detoxificação de poluentes, e o potencial para converter substâncias 
tóxicas em compostos menos agressivos ao meio ambiente. Contudo, 
quais são os efetivos avanços no uso de fungos da podridão-branca da 
madeira para biorremediação? Aqui, uma breve discussão sobre o uso 
destes fungos para detoxificação de poluentes no ambiente tem sido 
considerado. 

Palavras-chave: Biodegradação; Enzimas microbianas; 
Oxidorredutases. 
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and can replace the use of chemicals (Ahuja 
et al., 2004). 

Technologies involving physico-
chemical methods, like incineration, base-
catalyzed dechlorination and UV oxidation, 
for waste treatment are not acceptable since 
they generate a lot of pollutants as by-
products (Karigar and Rao, 2011). For this 
reason, environmental-friendly alternatives 
are required for biodegradation of products 
generated due to anthropogenic activities. 

The use of microbial enzymes in 
bioremediation has gained great popularity 
in the scientific world and has been 
extensively explored in the past few years. 
In this context, the fungi have emerged as a 
natural tool in bioremediation, due to their 
enormous capacity of detoxification of 
pollutants in environment, and the potential 
to convert toxic substances to less 
hazardous or non-hazardous forms (Ahuja 
et al., 2004; Tisma et al., 2010). 

However, what are the effective 
advances by using white-rot fungi for 
bioremediation? In the current conjecture, 
what are the future prospects in this sector? 
Here, a brief discussion about the 
application of these fungi to detoxification 
of pollutants in environment has been 
considered. 

Potential of white-rot fungi for 
bioremediation 

White-rot fungi are well-known 
fungi explored in bioremediation, due to 
their capacity for degradation of complex 
chemical compounds. The ability to 
detoxification of pollutants in environment 
is especially true due their capacity to 
secrete oxidoreductases enzymes, like 
laccases, manganese peroxidase, and lignin 
peroxidase. 

Studies have demonstrated the 
potential of white-rot fungi to degrade 
recalcitrant molecules (Deroy et al., 2015; 
Silva, 2017; Silva et al., 2017). The 
valuable repertoire of oxidative enzymes 
secreted by white-rot fungi are required for 
biodegradation of chemical compounds, 

derived from industrial and agricultural 
activities (Arora and Sharma, 2010). The 
Table 1 shows some examples by using 
white-rot in bioremediation. 

The metabolic potential of fungi 
has been explored for bioremediation of 
xenobiotic polymers, such as petroleum 
hydrocarbons, organochlorine pesticides, 
and chemical dyes (Vaithanomsat et al., 
2010). White-rot fungi can also serve as 
promising candidates for treatment of waste 
effluents derived from textile, coal, alcohol 
distilleries, pulp, and paper industries 
(Arora and Sharma, 2010). 

In the literature, several studies 
have demonstrated the bioprospecting 
potential of white-rot fungi, which act as 
biodegrading agents. The potential of 
Phanerochaete chrysosporium fungus in 
decolorization of synthetic azo dye, which 
is extensively used in textile industry, has 
been demonstrated (Senthilkumar et al., 
2014). Mtui (2007) described the oxidative 
effect of crude enzyme extract from 
Crepidotus variabilis to remove up to 58% 
and 92% color from raw textile effluent and 
aromatic dyes. In this work, the potential of 
enzymatic extract to oxidize rhemazol 
brilliant blue-R (RBB-R) dye, phenol, α-
naphthol, and pyrogallol was also 
demonstrated. 

The fungus Datronia sp. KAPI0039 
was implicated in decolorization of two 
reactive dyes, Reactive Blue 19 (RBBR) 
and Reactive Black 5 (RB5) (Vaithanomsat 
et al., 2010). The capacity of degradation of 
aflatoxin B1 and organochlorine pesticides 
by laccases from white-rot fungi 
Peniophora sp. and Pleurotus ostreatus has 
been demonstrated (Tekere et al., 2002; 
Gondim-Tomaz et al., 2005; Kanaly and 
Hur, 2006; Alberts et al., 2009). The fungi 
Coriolus versicolor, Hypholoma 
fasciculare, and Stereum hirsutum 
demonstrated a great potential in 
degradation of pesticides, such as diuron, 
atrazine, and terbuthylazine, with over 86% 
removal during 42 days of growth (Bending 
et al., 2002). 
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Table 1. Applications of white-rot fungi in bioremediation. 

White-rot fungi Bioremediation process Anthropogenic 
activity Reference 

Phanerochaete chrysosporium Decolorization of synthetic 
azo dye. 

Textile industry Senthilkumar 
et al. (2014) 

Crepidotus variabilis Decolorization of raw textile 
effluent and aromatic dyes. 
Oxidation of oxidize rhemazol 
brilliant blue-R (RBB-R) dye, 
phenol, α-naphthol, and 
pyrogallol. 

Textile industry Mtui (2007) 

Datronia sp. KAPI0039 Decolorization of Reactive 
Blue 19 (RBBR) and Reactive 
Black 5 (RB5). 

Textile industry Vaithanomsat 
et al. (2010) 

Peniophora sp. 
Pleurotus ostreatus 

Degradation of aflatoxin B1 
and organochlorine pesticides. 

Agriculture Tekere et al. 
(2002); 
Gondim-
Tomaz et al. 
(2005) 

Coriolus versicolor 
Hypholoma fasciculare 
Stereum hirsutum 

Degradation of pesticides 
(diuron, atrazine, and 
terbuthylazine). 

Agriculture Bending et al. 
(2002) 

Phlebia tremellosa 
Phlebia brevispora 
Phlebia acanthocystis 

Remotion of organochlorine 
pesticides, heptachlor and 
heptachlor epoxide. 

Agriculture Xiao et al. 
(2011) 

 
 
 

In another study, Xiao et al. (2011) 
evaluated the capacity for degradation of 
organochlorine pesticides, heptachlor and 
heptachlor epoxide, using white-rot fungi. 
After 14 days of incubation, the 
investigators observed the remotion of 
heptachlor for about 71% for Phlebia 
tremellosa, 74% by Phlebia brevispora and 
90% by Phlebia acanthocystis. 

Concluding remarks for future 
prospects 

White-rot fungi have a notable 
ability to secrete enzymes of industrial 
interest. Particular attention has been 
emerged in the use of these fungi for 
mycoremediation of toxic compounds. 

In this brief report, a discussion 
about environmental applications of white-
rot fungi in biodegradation has been 
proposed. Exploring the biotechnological 
potential of these fungi is fundamental to 
the sustainable industrial development, by 
which the biodegradation of products 
generated due to anthropogenic activities 

can be performed under mild conditions and 
can replace the use of chemicals. 

Thus, motivated by the enormous 
biochemical variety of white-rot fungi to 
secrete oxidative enzymes, a reviewed 
approach about their relevance for 
technology enzyme reinforces the proposal 
of this work. Additionally, in the global 
context, the integrated retrospective about 
the biotechnological potential of white-rot 
fungi paves the way for technological 
innovation and perspective for novel 
applications in bioremediation. 
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