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RESUMO

Os fungos da ordem Mucorales t€ém se destacado pelo seu excelente potencial bioldgico na
eliminacdo de contaminantes toxicos do ambiente. Investigagcdes foram realizadas no sentido
de utilizar processos de biorremediacdo para a remocdo de pireno por Rhizopus arrhizus.
Estudos iniciais foram realizados para obtencdo de um mutante fisiologico utilizando o teste
de resisténcia ao pireno. O processo de germinacdo de esporos de R. arrhizus demonstrou que
a presenca de pireno (10 mg/L) nos meios de cultura testados BDA (Batata Dextrose e Agar)
e SAC (Peptona e Sacarose), acelerou o processo de germinagdo dos esporos das linhagens
selvagem e mutante. O crescimento radial das linhagens de R. arrhizus foi inversamente
proporcional ao aumento da concentragdo de pireno no meio de cultura. A linhagem mutante
demonstrou melhor adaptagdo no meio de cultura contendo 50 mg/L de pireno, quando
comparada a linhagem selvagem. Estudos subseqiientes foram realizados com os perfis de
acidos graxos e do sistema de ubiquinonas nas linhagens selvagem e mutante, mantidos no
meio de cultura YMB contendo pireno (10 mg/L) e o controle (sem pireno). Os resultados
com marcadores bioquimicos demonstraram alteragdes do percentual de ubiquinonas e do
perfil de 4cidos graxos. As duas linhagens apresentaram as Coenzimas Q7, Q9 e Q10. A
linhagem selvagem demonstrou diferenga no percentual da Coenzima principal Q9 (32%) em
comparagdo com a linhagem mutante (8,4%). Uma reducdo discreta nos percentuais dos
acidos graxos também foi observada em ambas linhagens. A andlise por cromatografia em
fase gasosa (CG), evidenciou a presenga dos acidos graxos: oléico (18:1), palmitico (C16:0),
palmitoléico (C16:1), estearico (C18:0), linoléico (C18:2) e y-linolénico (C18:3). Contudo,
observou-se um aumento significativo dos percentuais de acidos graxos saturados (C16:0) e
(C18:0) e insaturados (C18:1) e (C18:2) na linhagem mutante, quando cultivada na presenga
de pireno (10mg/L). A andlise através da cromatografia liquida de alta eficiéncia (CLAE)
também demonstrou um aumento significativo no percentual da Coenzima Q9 na linhagem
mutante, quando cultivada na presenga de pireno (10 mg/L). Os processos de
biorremocdo/biossor¢do do pireno utilizando micélio inativado de R. arrhizus UCP402 ¢
UCP402x, em ensaios a partir de um planejamento fatorial de dois niveis, demonstraram taxas
elevadas de biossor¢do, 99,7% (linhagem selvagem) e 99.4% (linhagem mutante). No entanto,
a cinética de remocdo do pireno com o micélio vivo das linhagens selvagem e mutante,
analisados através de CLAE confirmaram o excelente desempenho da biorremogéo do pireno,
correspondendo a 99,2% e 99,6% no meio YMB ¢ 97,30% e 98,95% no meio SAC,
respectivamente, para as linhagens selvagem e mutante. Os resultados obtidos com os
processos de biorremogao/biossor¢do do pireno indicaram o grande potencial biotecnologico
de R. arrhizus UCP 402x .



ABSTRACT

The mucoralean fungi order have been distinguished by their excellent biological potential for
remotion of toxically contaminants from the environment. Investigations have been made in
the sense of using bioremediation processes for the remotion of pyrene by Rhizopus arrhizus.
Initial studies have been made for the obtention of a physiological mutant using the pyrene
resistance test. The R. arrhizus spore germination procedure has shown that the pyrene
presence (10 mg/L) in the tested culture medium, Potato dextrose agar and peptone sucrose
accelerated the spore germination process of the wild and mutant strains. The radial growth of
R. arrhizus strains has been inversely proportional to the pyrene concentration increase in the
culture medium. The mutant strain has shown better adaptation in the culture medium
containing 50 mg/L pyrene, when compared to the wild strain. Subsequent studies have been
made with the fatty acids profiles and ubiquinone systems from the wild and mutant strains,
maintained in the culture medium Yeast malt broth containing pyrene 10 mg/L and control
(without pyrene). Results using Biochemical marker have shown alterations in the ubiquinone
percentages and in the fatty acids profiles. Both strains have demonstrated the Q7, Q9 and
Q10 coenzymes. The wild strain showed a difference in the percentages of the main
coenzyme, Q9 (32%), when compared with the mutant strain (8,4%). A slight reduction in the
fatty acids percentages have also been observed in both strains. The gas chromatography (GC)
analysis has shown the presence of the fatty acids: oleic (C18:1), palmitic (C16:0), palmitoleic
(C16:1), stearic (C18:0), linoleic (C18:2) and 7-linolenic (C18:3). However a significant
increase in the fatty acids saturated (C16:0) and (C18:0) and insaturated (C18:1) and (C18:2)
in the mutant strain has been observed, when cultivated in the presence of pyrene (10 mg/L).
The High performance liquid chromatography (HPLC) results have also shown a significant
increase in the coenzyme Q9 in the mutant strain, when cultivated in the presence of pyrene
(10 mg/L). The bioremotion / biosorption process of pyrene using inactive mycelia of R.
arrhizus UCP402 and R. arrhizus UCP402x, in tests through a two levels factorial planning
have shown high rates of biosorption, 99,7% (wild strain) and 99,4% (mutant strain).
However the remotion kinetics with live mycelia from the mutant strain, analyzed through
HPLC confirmed the excellent performance in the pyrene bioremotion, corresponding to
99.2% and 99.6% in the YMB medium and 97,30% and 98,95% in the SAC medium,
respectively to the wild and mutant strains. The results obtained from the bioremotion /
biosorption of pyrene suggest the great biotecnologic potential of R. arrhizus UCP 402x.





