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RESUMO

Em prévios estudos, Candida lipolytica IA 1055,demonstrou excelente potencial na produgao de
biossurfactantes com habilidade de emulsificagdo, em meios de cultura de baixo custo.
Considerando o potencial biotecnologico de C. lipolytica, novas investigagdes foram realizadas
utilizando os meios de cultura de baixo custo, a base de dgua do mar, adicionados de 6leo de
babacu e glicose como controle da fonte de carbono. Observou-se maior producdo de
biossurfactantes com os meios Yeast Salt Water-Babacu (YSW-B?) ¢ Yeast-Salt Water-Babacu
(YSW-B’) cujas moléculas produzidas apresentaram excelente capacidade de emulsificagio,
sendo consideradas como novos bioemulsificantes, constituidos quimicamente por carboidratos,
proteinas e lipideos. A partir dos meios selecionados foi realizado um planejamento fatorial de
dois niveis com cinco fatores (extrato de levedura, sulfato de amdnio, uréia, fosfato de potéssio e
6leo de babagu), com a finalidade de testar a sua influéncia sobre a producao de biossurfactante,
através dos efeitos estatisticamente combinados. Os resultados obtidos sugeriram maior produgao
com os niveis utilizados do extrato de levedura, fosfato e da uréia nos seus valores superiores,
enquanto que o da amonia, foi fixado em seu valor inferior. Quanto a fonte de carbono, o dleo de
babagu, os niveis fraciondrios ndo indicaram um efeito significativo sobre a resposta, ou seja, o
aumento da producdo de biossurfactante. As condi¢cdes dos meios de cultura selecionados pelo
planejamento fatorial foram utilizadas para a realizagdo de estudos com substratos mistos
(soluvel e insoluvel) para os processos de remogao e biossor¢ao do pireno (derivado do petrdleo)
em cinco diferentes meios de cultura. Os resultados das analises por Cromatografia Liquida de
Alta Eficiéncia (CLAE), demonstraram uma alta taxa de remo¢ao do pireno nos meios I e IV,
com percentuais de 99,02% e 97,51%, respectivamente. Estudos subseqiientes, com a biossor¢ao
do pireno foram realizados utilizando a biomassa de C. lipolytica imobilizada em alcool polivinil,
como matriz inerte. Varias concentragdes de biomassa (100, 200 e 300 mg) foram imobilizadas e
empacotadas em colunas para avaliagdo do processo de biossor¢ao do pireno. Os eluentes (agua e
acetato de etila) e as fragdes obtidas foram analisados por CLAE. Os resultados obtidos sugerem
que a biomassa imobilizada de C. lipolytica apresenta grande potencial nos processos de
biossor¢do do pireno tendo em vista o baixo custo, da producdo e da imobilizagdo da biomassa.
Estes resultados indicam que a capacidade maxima de biossor¢do do pireno foi de 86,91; 44,62 ¢
29,43 mg g, respectivamente para as colunas com 100 mg, 200 mg e 300 mg de biomassa.
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ABSTRACT

In previous studies Candida lipolytica IA1055 has shown excellent potential in biosurfactant
production, demonstrating emulsifying ability in low-cost culture media. Taking that into
consideration, investigations were performed utilizing low-cost culture media in basal seawater
supplemented with babassu oil and glucose as control of carbon sources. The highest
biosurfactant production was observed in media Yeast Salt Water — Babassu (YSW-B?) and
Yeast Salt Water — Babassu (YSW-B?), in which the molecules produced showed excellent
emulsification activity. These molecules were considered new bioemulsifiers, chemically
consisting of carbohydrate, protein and lipid. After media selection, a two-level factorial design
with five factors (yeast extract, ammonium sulfate, urea, potassium phosphate and babassu oil)
was performed, in order to test their influence over biosurfactant production, through statistically
combined effects. The results suggested that higher production occurred with yeast extract, urea
and potassium phosphate in their highest levels, and ammonium in its lowest level. As for the
carbon source (babassu oil), the results indicated that its level was independent to the
biosurfactant production. The culture media conditions, selected by the factorial design, were
used to perform studies with mixed substrates (soluble and insoluble) for the processes of
removal and biosorption of pyrene (petroleum derivative) using five different culture media. The
results of High Performance Liquid Chromatography (HPLC) analyses demonstrated a high
removal rate of pyrene in media I and IV with 99.02% and 97.51% percentage, respectively.
Subsequential studies were performed with the biosorption of pyrene utilizing Candida lipolytica
immobilized biomass in polyvynil alcohol as inert matrix. Biomass concentrations (100, 200 and
300 mg) were immobilized and packed in columns for evaluation of pyrene biosorption process.
The eluents (ethyl acetate and water) and the fractions obtained were analyzed by HPLC.The
results obtained suggested that the Candida lipolytica immobilized biomass presented great
potential in pyrene biosorption processes because of its low cost. The results indicated that the
maximum biosorption capacity of pyrene was 86.91 , 44.62 and 29.43 mg I"' respectively for
the 100 mg, 200 mg and 300 mg colunms.
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