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Study the effect of environmental factors and different carbon sources
on dibenzothiophene desulfurization by Exophiala spinifera

Fatemeh EImi, Zahra Etemadifar & Giti Emtiazi
Department of Biology, Faculty of Science, University of Isfahan, Isfahan, Iran

Correspondent author: Zahra Etemadifar, z.etemadifar@sci.ui.ac.ir

Abstract. It is necessary to reduce the amount of sulfur in fossil fuels due to direct impact of the quality of these fuels
on the environment. In this research, a novel fungus strain of Exophiala spinifera, namely FM, was used to desulfurize
dibenzothiophene (DBT) as a model cyclic sulfur compounds in oil and fossil fuels. HPLC analysis indicated that the
fungus was capable of reducing 99% of DBT concentration in BSM medium after seven days. This fungus utilized DBT
as a sulfur source by co-metabolism reaction with other carbon sources such as glucose. Exophiala spinifera was
inoculated in BSM medium containing DBT with various carbon sources including ethanol, glucose, succinate, and
glycerol. This fungus had the highest growth and desulfurization capability on glucose as a carbon source after 96 h. E.
spinifera had best growth and desulfurization rates in 0.3mM DBT. Optimum DBT desulfurization and growth rate of
this fungus was observed at 26-30 °C. Suitable pH for the optimum growth and desulfurization activity of E. spinifera
strain FM ranged 4-5.
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Fig. 1. Decrease of DBT concentration by the FM strain using HPLC analysis with extraction of acidified medium by
ethyl acetate after 168h of growth at 30°C and 180 rpm (A. DBT control without fungi. B. Exophiala spinifera).
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Fig. 2. Comparison of A. Growth and B. DBT desulfurization by strain FM in the presence of various carbon sources
after 96h growth at 30 °C and 180 rpm.

804 . 51 b
70 B 45 1 @)
1] a
__ 60 b 2
£ 500 = ¥
g £ 3 [
'E 40 A c ;E; 25 -
§ 30 A d e 2 1 d
520 § 151
=) o 1
10 A
0.5 4
0 A T P T T 5 T 0
i 1 4 1 T T T T
0.1 01 03 1 2 4
DBT concentration (mM) DBT concentration ( mM )

Lol oa BSM 5 oS colu 8% 51 Ly DBT Calbes slacbile 5> ;5 FM 4y Lo 5 (B)DBT I 1333 88 5 (A) iy Ol s (o s -V K&

VACTPIM 53 5 o seedan a5 ¥ Slas b s S5 545851 s 5 55758V,
Fig. 3. The study of A. Growth and B. DBT desulfurization by the FM strain in the presence of various DBT

concentrations after 96 of cultivation in BSM supplemented with 1% glucose and incubation in an incubator shaker
with 30 °C and 180 rpm.
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Fig. 4. The effect of various incubation temperatures on A. Growth and B. DBT desulfurization rates by the FM strain

(96h cultivation in BSM medium contain 0.3 mM DBT and 1% glucose and incubation in 30 °C and 180 rpm in an
incubator shaker).
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