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

Keywords. biodesulfurization, co-metabolism, fungus, optimization, organic sulfur

Received 19.11.2016/ Revised 23.09.2018/ Accepted 20.11.2018/ Published 01.05.2019 WAN YN LAV AR 0o AAYAY/ VY ol 5 /ATAD/ AYA 3L s

79/v4


mailto:z.etemadifar@sci.ui.ac.ir
mailto:z.etemadifar@sci.ui.ac.ir
http://dx.doi.org/10.29252/nbr.6.1.79
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.1.6
https://ndea10.khu.ac.ir/nbr/article-1-2671-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-10-31 ]

[ DOR: 20.1001.1.24236330.1398.6.1.1.6 ]

[ DOI: 10.29252/nbr.6.1.79 ]

Elmi et al. The effect of different factors on desulfurization

@1030,555 59y it Jale ;30 Sen g (oole

oa & 36 55 Jske ool slaw 5T 5 P-450 g5 S
daz Sl g Soda 5 glesd Sl Sl ey Cab 058
SLS 5 sl 5 Jb o «SSbes)T (gladl s slacy S5
Slp ool GLAE Lil5 o bz B Gl s ek
Van Hamme et al., 2003; ) wib 153358
(Etemadifar et al., 2006; Etemadifar et al., 2010

Lo i DBT O pan (535 5 8.8 &0 slaaalllan Olo
goB & LS 5,18 (1991) ol s 5 FaisON dag
O gl S| e &K L 1, DBT Paecilomyces sp. TLI
S o JdS oS s XY S 5w 58S
PH les |3 51 Calises gl Jule 1 )y bl Guimed Coua
i gy, » DBT Calies slacble (Calites o S el
li- Exophiala spinifera strain FM -, I
Copan bl b g3 5 i 4 e T Gl I e
el 03993 8 5 ae Ol 5im DBT

B g5 9 Mg

Lsws pl s a4 53T 6l BSM) (S al Lo
¢ 5 /Y (NH(Cl ¢ 5 ¥ (KHPO4 NagHPO, ¢ £ F il
e £ /) 5 CaClz2H0 ¢ £ +/++\ MgClz. 6H:0
odd 4y b L 95 OT 13 ¢ s 8 el FeCls.6H20
Piddington et al., ) us &Ll o & Calies o S b s Sl
Sl a3 WV IS g1 5SS lases O el 5 2l (1995
55 Jsbs Sy DBT 5 plowil 4ids ¥o-¥r Do o 518
Al Lo O & CiS Lasee Ol s 2l 51 g J 5]
sl 3lgo

Cotle s ol s eslitel e glend sl alS
ol 23T 5 )8 g Merck 5 Sigma Sl 187
i 319 Ko S5

8 Gais > «5 Exophiala spinifera strain FM BL
NCBI cile 55 KC952672 i jiws o)les b 5 (glult
(Elmietal., 2015) s oslizul andlas -pl 55 odds &
DBT & pas (v p

sl BSM Lo 5 andllan 5,50 2,08 1ol Coad ol 5o

J= DBT 51 ¥ oo /¥ 5 (28 ate Olyin S5 o5

400

035133 88 GaeS 5 3l g 5 BB G ol o

ez sl USIT Jps S 5 el S
ol oals s LT Al SIT Slizie 5 (DBT) 55550065
dzen St Sl GLS Sl Gl s dm gl oS
33135 88 LS 5 Gl 1 1,5 «(Soleimani et al., 2007)
g g B
Van Hamme et al., ) 355 o sute 1ga 3T 5 gl OIL
S o S hed (S o S ST L 0T 51,2003
56 ST 2ol g 8 (55,8 315 S Jas
Mezcua et) b 2als cii 5555 8 Hldie s § 8 1S
S syls sy pame o35S sl sy, @l 2007
213 F L bl uS b Ol b glacs g (I, 558
w bty gl sl 3 (Ol g gsen) (5555400
@ fE wlpae 51 (Maetal, 2007) 4T o sles
@b 8 15 eslinal 550 golad sk iy badle I G5ade
Al gons3 5 Ll g (55 Jo 5 9358 LS 5 5 Sl
5l ol Ll (Kilbane, 2006) oS o Codo (5550 sk
pslis Al p oyl 4 DBT L3 S35 5 & 6Sslay,T OS5
Stoner et ) b o 3L i 53 21553 58 Sl dm s dites
i 3 5SS sl s o, o) 5@l 1990
Los JoSe gy oK Olse 4 WS s 053 88
3,8 3 eslizal 3,00 Siaskea 2155358 Wlp Kl
¢y Jhe & DBT (Van Hamme et al., 2003)
23,5 eSS (6 S 4l o153 88 Glagaios
Slos p jodun 5 it p 8 cZote 0 8 (S S ol (3L
Sl 0t (gSlultz 5 88 e Olgie 4 DBT s jan Ul5
2255 88 cJws slls slas L (Lin et al., 2010)
o O edes s g e 08 08w Gl iy
0sSt .(Bezalel et al., 1997) .=.» Rhodococcus
SI6E & ol B8 Dy i ) S5 g GRS e
L;l;);f,fézsjwjom bl OT Jalls o 5T o
23 S G Lol Sl ol am bl (6 STL ol 35 9 (60
Bezalel et al., 1996; ) <l 455 &) 40 NS IEIT

Jos bl ez (Campos-Martin et al., 2010

80/A+


http://dx.doi.org/10.29252/nbr.6.1.79
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.1.6
https://ndea10.khu.ac.ir/nbr/article-1-2671-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-10-31 ]

[ DOR: 20.1001.1.24236330.1398.6.1.1.6 ]

[ DOI: 10.29252/nbr.6.1.79 ]

Nova Biologica Reperta 6(1): 79-87 (2019)

(YRR YA-AY ) 8,Lass o8 ol o st spsle 45 s (sloaily

el 89 5y (S o 5SS a g 53 gl353 55
.(Zakharyant et al., 2004) .& 56 ;lu!
1930595 9l Ol 38 Al ks S

b oS O gl eV 5l 2l BSM Lo
Nsada /¥ 5 008 e Ol gimy S SI8 V001 Uslan &35
FY YV 0 00 Calibee slales 53 0 58 ae Ol DBT
45851 13 S 5 5L ESG 53 VATTPM 55 5 o gdhes 455
oo ol AF 5l e 21553 88 5 diy Oljee e 5 S
A
21838 5765 9 Ay Ol ae 50 Lalise SlapH ST

Npe SCHCL 5 ,¥ 50 ¢ NaOH b 5, BSM 4y Lo
il 51 g 3 8 BT A 5V F D P Y ke lapH s
Yo Sode t g 453 VYY) (Glos 55 WS 51 ahe s 05 S
b S A gy ods o ol S8 4053 ) Olje 4 4k
4 Y go oo /¥ Q‘}:AQV.ADBT A Bl gyl eSS a
S p3S b O il g 1 2l e Vg a5 LS 1 s
Dl Sl s il ST (gladases SIS 2 4 /0 Uslas
593 b rgmdir a3 ¥ Gles 53 415 S 5L s gl
Ly 5 2133358 Olje e 5 38 s VASIPM
3 g s Zole 8 1 e odi (Silulie (slag 8
s g
@ﬁ@)hTJg:u“

= 5 ol a,f¢\,,gtjtﬁ)gp o b ileT plas
Gl bole uki 0358 5 05 Llsgme il LSS Sle
E. spinifera i 2153 88 CIls 5 dsy gay S e
One Way s, SPSS ;I o5 Sl eslial L FM 4 5w
s gy 15 0505T s ANOVA

ol
DBT U ya0 oy g
c;.a;;b;ogDBT Ssy p Aby 4,06 E. spinifera BL

DBT clhle tals wy b S sk 35 0T G2l 5558
76 L& ealin HPLC S b ) Gl glale s
33 3550 DBT cble 1847 O 20 4 56 E. spinifera
awlie 510 JS8) ;ﬁ;@wo\ﬁw@u

dali 4 by ) AN JSEL(FM 64 by ) BY S

5L *‘-{iﬁﬁw>f}f@“0‘ﬁ 4 JSbl 55 el
B os osls Ll 5 ol Ksle amy3 ¥o glos 5 VAL TPM L Lls s
5 odaT Sy /D sl S50 b O gl s S5 4SS
Lo 31 Y e D0 & Dl cal 31 A (o ) e
I 53 DBT Nge o o /¥ 5 SV s> BSM cis”
Gl 53 5oy VF S 0 05l 5SSOI s LS (g 2 s YOO
33255 Sype WAIPM s 6, 318 e s ¥
AR 5 O pan ooy p g S0V 5V Vb e glaile
Soys ps Al (650 5w ss B2 CiS e SIDBT ke
LOTPH 5 Jame JalyT dgf 4 ciS” laos 51 2 Jdo ¥ &S
e Ol 4 e 3 ol Jo 5 7 6K 5, JS7 il 1 sl
G5 HPLC ofaus 4 5 as 6lol Slel L1 0T @ (g5l
oslinl b Cus glad gos 3 34 0 DBT clle Culg s i
DBT | esis slacble L ous e 2okl e
.(Bahuguna et al., 2011) @i aculos

9 by Olme 30 DBT il lacdale §1 wyy
1838 5 o8

BSM Loes & ;¥ g0 ko A G +/) 5IDBT Caliies slaclale
O sl g 51 503531 0 S i Ol sims S S8V (55l o o
Lol 5 e a4l ) Olge & +/0 dolae )5S L
s ¥l y b Sl SLSSH s byl s il
5oy Sulg o s LA 4SS ATTPM s 5 gk
3 8 3 e 5y el 8 I w DBT 1 ols3s $ 5

4 Al iy @lbe 08 21050585 9 Aby (e
DBT of yo

5 J5bl Js el (S J ) e 45 mbe
A LSl b Lame 4 Aoy S Ol 4 ES p Dl s
$bos 52 IS 51 vy BSM L sl o U5l 5 Sl e
S e Il s o 2l 4335 Yo ke &y o gk 53 VY
Jo el (Koo s a5 S BSM sl e 03 57 s !
o Y Ol b Sl aen 45 S BLH L 2wl BSM 4 es
b O pamilon g 51 ol > 5 385 e Ol DBT ¥
o Lol b)) el @ 2l e ) Ol 4 0/ Jslas Doy S
@los 5 VATPM 555 b ls Kb 5 5L 5SSl 55 ST (glatams

5 Ay Ol e 3 U35 Opeal S ks a3 Y

81/A\


http://dx.doi.org/10.29252/nbr.6.1.79
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.1.6
https://ndea10.khu.ac.ir/nbr/article-1-2671-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-10-31 ]

[ DOR: 20.1001.1.24236330.1398.6.1.1.6 ]

[ DOI: 10.29252/nbr.6.1.79 ]

Elmi et al. The effect of different factors on desulfurization

@1030,555 59y it Jale ;30 Sen g (oole

mA[

mAU

E. spinifera B
500

400
300

200

100 DBT

N K

200 Blank DBT AP
180 DBT w
160 e
140 / w
120 C
1100 o 1

80
60
40
20

0 1 2 3 4 5 6 i/ 8

9mimlte

00 05 1.0 1.5 2.0 2.5 3.0 35 40 45 50 55 6.0 65 7.0 7.5 8.0 8.5minute

m)au\9/\uf;\wau|£t@ﬁ,u6@\@@;@1@HPLCai,&;@,,b;tFMbe}:DBTg.m'pwutstA J<

.(E. spinifera .B 206 03k DBT wals A) WAL TPM 55 5 o g s 53 ¥4 (glos o

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.
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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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