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Evaluation of anthracene biodegradation by Gliomastix sp. isolated from

contaminated soil of Shazand oil refinery, Iran
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Abstract. In this study, fungal strains with crude oil biodegradation activity were screened from Shazand oil refinery
(Arak). Twelve fungal strains were isolated in PDA medium. TPH assay in the presence of 1% of crude oil showed that
the ADH-02 was the most capable strain of oil degradation with an efficiency of 75%. FTIR analysis was revealed that
91% of aliphatic hydrocarbons were degraded by ADH-02. This strain proved to belong to Gliomastix genius with a
similarity of 99%. Polycyclic aromatic hydrocarbons degradation analysis with HPLC demonstrated that this strain is
capable of removing 67% of anthracene in 14 days. The results showed that Gliomastix sp. was a potent fungal strain in
bioremediation of crude oil and polycyclic aromatic hydrocarbon.
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Fig. 1. Crude oil removal by fungal isolates in minimal salt medium with 1% crude oil after 14 days.

A o ' IRCS

B \

PDA L. ;5 Gliomastix sp. 55 55,5 B Gliomastix sp. S s S s soas 1A =Y S0
Fig. 2. A: microscopic of Gliomastix sp., B: fungal colony of Gliomastix sp. in PDA medium.

FTIR 55, L el s aibesdly BT ol s o) 51l
S sl Ol ey ol Sl edeT sy Gk pwy S (=l>u\
Ly pe S YA YAPe 0T laz o Jsb o ek bl oSy
@ b ok 0305 CiS gladi gai 55 ol ST SLS 5 @
Codo 51 Olas a5 das oo Ol 1)y g5 LB ialS )5
ol 3 ol sty (B 4 e Lo s (SOWIT LS 5
opl a8 315 Olid ol Hlaws 5 Al (64 50d b OT dwslie 5 ioins
SUIT GLS 5 oy Y 28 5 wm 4 o6 4y
93 o Ol 5,5 3 L o 0l e a1 K20
Wgad b awlie j3 9 VY Hlade & dald Ggad y3 2e gl YAYY
el oy ol 4l 2l /VVF Olje 4y e () 457 dals
Yo PR By S s Lol e oSy seb ol
4 gegl YAYY dilbhie 53 ol ¢Sy alS dbouly 4 sl
YL i s 4 Ay S ps oS Sl deos 40 Ol

s g edalin So S )0 4

Gliomastix sp. fawgi ol 551 G ) B> _hdmiuw

4 Glae doys 44 Cals Ol L ADH-02 4las oS s
ol Cauy Olles ulal .l Gliomastix sp. .-
G S g S s 2 Ss Se S 4 SIS )
»> Gliomastix sp. & 4i Lesie zl8 Sl ),
Malt -o>.n 5 Potato Dextrose Agar (PDA) L.
iy b psbees b b G SIS” ¢l ,ls Extract Agar (MEA)
W55 S5 Fab (VIS8 il (05 e KD w5
SE Sl G YA 3 IELE S5, VB0 bl
OLas @sm opl 5 95K Ko Gl e Sty
Sals” (Sl a5 ol Al Sle p sk Gliomastix « sls
Sl g pwdiS Loolan 5 b S8 A L L K
oo 4 g o o Lol AL (o 2l
(Y JSK8) 358 oo 218 Sl mlaw 5 558

Gliomastix sp. 4 g 38 FTIR =wl ib

OLS § S Sl 65583 i 5 (o S asldl o
S wly Lo 5> Gliomastix sp. & s Jaws ¢SGWIT


http://dx.doi.org/10.21859/acadpub.nbr.4.3.246
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.6.1
https://ndea10.khu.ac.ir/nbr/article-1-3014-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1396.4.3.6.1 ]

[ DOI: 10.21859/acadpub.nbr.4.3.246 |

251/ v0)

Heydaritabar & Moghimi. Evaluation of anthracene biodegradation

Ol s 8525 (b3 oot 5,15 (6

1.3 2927 13cm-1,1.31A
1.34
0.1145 2023.980m-1,0.11A
127 zsedsb 2T Jaketr iz i
1.1 dalsdyed S VAVY 0.112] Tan Job 2 INVF Judheds i Gl
1.04 ZBL oS Lesdises o YAYY
0.9 0.1101 <
2056.33om-1,0.77A
081 0.1081
0.7 2855 540m-1,0.68A
- 0.1061
0.61 | ‘
0.54 ||, _—
¥ h
0.1021
0.3
0.21 } \ 0.100{
/ \ N
0.14 Rt ey g b O "
0% 00 3500 3000 2500 2000
4000 3500 30&]1 2500 )
cm- B

bamlin 53 ol S o3V By usls (A s s Gliomastix sp. b g ST SLS 5 2alS Ol amlie sFTIR o Cal - IS0

a4 g

Fig. 3. FTIR spectroscopy and comparison of aliphatic compounds reduction by Gliomastix sp.in the presence of A:
control sample and B: 1% crude oil in comparison with control sample.

662
498
g
3 3% JrS
g FPY ol (liee
170+
6
00:00 03:00 06:0 0900 200 500
A : : ) U'rime [mmss] = 15
246"
R )lM u....a|),.:|
184
gl
z YYP Cd olme
5 121
g
£-J
oW
591
B3 b A~——~—
T T T T 1
00:00 03:00 0800, immiss) 0200 12:00 15:00

Gliomastix Sp. 4 s Lo § ;le3 51 s 4303 B 510+ PPN CBLE L dals & 505 TA 1l 5T Gl 4y by o ol S 5ikes 878 SO

Fig. 4. Anthracene removal chromatogram A: control sample with 100 PPM and B: sample after treatment with
Gliomastix sp


http://dx.doi.org/10.21859/acadpub.nbr.4.3.246
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.6.1
https://ndea10.khu.ac.ir/nbr/article-1-3014-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1396.4.3.6.1 ]

[ DOI: 10.21859/acadpub.nbr.4.3.246 |

252/ voY

Nova Biologica Reperta 4 (3): 246-254 (2017)

w3l ok iyl (Mohsenzadeh er al, 2012)
s s Fusarium s gas S bwy i glacp S s
S 455;"} QJ"; c.\.ﬁ LG,S Q‘).& 4 r\:— C,A’J‘ ol »
ol Ly IR GIUT 51 Jol> by (Aranda, 2016) 5,0
A7 4 o5 4 36 Gliomastix sp. « sls Ol 6 ald
Lug odd plnil adles > ol Sold ols 5ol
wjs Jde 2,6 oS A5 Ol e (2013) 01,8 5 Behnood
Phanerochaete chrysosporium _alse LS 5 oS
Gk Sl S s s e SGWIT SLS 5 #0 Codo 4 36
Sl IR 5I6T

23 0 Gl S g odked & 2 c) p o shlea Easl opl o
ssbten STl w3k oKa VL bl glasSTs 51 Uyl &
pll (Silu e 5 (S Gsas odiSw m glaz B (Ll
ol VT o 457 by OLaS sudow o) ol dol @l:.; R
51l on LOT 503,50 Camilas 2B (sl g0l iy 5 25
e 2l 5 1S aie Olsieas Lo 3 5 50 8 LS S
40k 5100 JSK8) S sl 03 5l A5 5 Ay (6l
L Gliomastix sp. 4 sw adlas cpl 53 0dd (g5l el 4l
FTIR ‘5\'&&5“)‘/" (\ Jg.&) L g_)l:;‘b‘ R a.\JJ.a}J
Gliomastix Sp. 4 sw bwy 28 sy S 5yda goiledl,
452 4 g pl Lug ¢§:JL4._JTQL.:§J3 Ao yn QY S sl plas
A USKE) Wleds
S 5 Ao

JL ﬁ.f:jj‘ (5‘;’ ‘j;.&j}z U’-’-‘ BE) e-\.AT CM-L’ c_;_l:b u““l""‘j
Oyl g S 3l gl ois S 55 L Gliomastix sp.
ol &S sl ol Jragsn opl 51 el El el edd 3 me
dos VO LSS OS5 doys A Ol GUlg 4 g
SLS 5 ) Jole Ol OT 5515 pde 5 ol 5T 5
sk 4 el L Ol gea Ll o ali= ol PAHs
ST o SHstn 4 o3 T Ol 5 S (glueSy

YPFYOF A §)et F b ¢ s psle 5o s 5 slaasil

Lo el BT (gl Al aw &S g )T (S g ks Cod Ol
235 515 i 3,50 HPLC (galw s Gliomastix sp.
Dl Ao ys oy g 4 0 ,lllnl Glayls sl b anslas o @l:.;
3 Ol Sl edal e il el Ll el 0L
23 35 g0yl BT PV Sl il 5 Gliomastix Sp. sl 5T
wLw\J.:.M:J\Jéa:L&:M\:))A&Z;G.LAL@;;QI}:;@\JJG.‘M
VAL 350 sy Codom 4y 536 4 s () odkeT oy mb
g cpl BT VL sgu 5 SGLIT SLSS 5140 b

ol €Sl g, T Jie S 5 0l e

o
Ot 25 0y VT DS 5 ¢l i1 &y S o S5 40T

Olsgmge ple 5 Oldl Gl 1) odane el
BIN>5] ‘_g)'Lwdel. Sl gy anm g 503 S sl LAM;‘
(Varjani, 2016) ol Ceal 3l lew 63,55 o8
S Gz 4 Ll B ) STy
OS5 sl 536 oS Sl 03T oo 53 baps 15 S
Lyl i Jasi g oes S eslanal (650 5 a;c;ﬁblj;c@sﬁ
Sl g (s b 3lse ile SLS 5 5 5 aee 15
(Ghosal et al., &L 21 o j e 115 0 VT o
2016; Saucedo-Castaieda & Barrera-Cortés, .2008)
Sersl ol S 5 eddplnil  latagh  Obey
@5 o g 533 gm0 SleMbl (28 OLS 5 (goliS 4 o
5 S b il &K Olgea Lz b Lwg b S
SIS Ll 8 godiS Jooss 5 (8 DLS 5 D 3 il
5 P Ay i Gl il 5 005 oS Sl Jaoee
b el 515 S 51 03,8 nl 53 ol sl 55l o
s> (Shankar et al., 2014; Husaini et al., 2008) <!
w9y p (20060) oK 5 Atagana S iash
Lols ol gz B by Solg,T b lagy S
2 @V il b sl Sn 5l s OT A et
ot sy adlas k)l eSoles,T by DS 5 s 4520
Sl 0313 0L 28 LS 5 4 05T (sla ey 51 kil (sla
s Aspergillus  Alternaria > ) Q_llm.;)f "y

Ll e3g 05T Gble 45 ba S oigly 3V Penicillium


http://dx.doi.org/10.21859/acadpub.nbr.4.3.246
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.6.1
https://ndea10.khu.ac.ir/nbr/article-1-3014-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1396.4.3.6.1 ]

[ DOI: 10.21859/acadpub.nbr.4.3.246 |

Heydaritabar & Moghimi. Evaluation of anthracene biodegradation
253/ Yov

Oyl (s 8325 (bl oo 5 L5 (6 >

REFERENCES

Anwar, Y., Hanafy, A.A.E., Sabir, J.S., Al-Garni, S.M. and
Ahmed, M.M.M. 2016. Microbes using PAHs as energy
source: relationship with diseases. — Res. J. Biotechnol.
11: 94-109.

Aranda, E. 2016. Promising approaches towards biotrans-
formation of polycyclic aromatic hydrocarbons with
Ascomycota fungi. — Curr. Opin. Biotechnol. 38: 1-8.

Atagana, H.I.,, Haynes, R., and Wallis, F. 2006. Fungal
bioremediation of creosote-contaminated soil: a labora-
tory scale bioremediation study using indigenous soil
fungi. — Water, Air, & Soil Pollut. 172: 201-219.

Behnood, M., Nasernejad, B. and Nikazar, M. 2013.
Biodegradation of crude oil from saline waste water us-
ing white rot fungus Phanerochaete chrysosporium. —J.
Ind. Eng. Chem. 20: 1879-1885.

Bustamante, M., Duran, N, and Diez, M.C. 2012.
Biosurfactants are useful tools for the bioremediation of
contaminated soil: a review. — J. Soil. Sci. Plant. Nutr.
12: 667-687.

Dastgheib, S.M., Amoozegar, M.A., Khajeh, K. and Vent-
osa, A. 2011. A halotolerant Alcanivorax sp. strain with
potential application in saline soil remediation. — Appl.
Microbiol. Biotechnol. 90: 305-312.

Ekundayo, F.O., Olukunle, O.F. and Ekundayo, E.A. 2012.
Biodegradation of Bonnylight crude oil by locally
isolated fungi from oil contaminated soils in Akure,
Ondo state. Malays. —J. Microbiol. 8: 42-46.

Gadd, GM. 2001. Fungi in bioremediation. — Cambridge
University Press, 481 pp.

Ghosal, D., Ghosh, S., Dutta, T.K., and Ahn, Y. 2016.
Current state of knowledge in microbial degradation of
polycyclic aromatic hydrocarbons (PAHs): a review. —
Front. Microbiol. doi: 10.3389/fmicb.2016.01369.

Gogoi, B., Dutta, N., Goswami. P. and Krishna Mohan, T.
2003. A case study of bioremediation of petroleum-
hydrocarbon contaminated soil at a crude oil spill site. —
Adv. Environ. Res. 7: 767-782.

Green ML.R. and Sambrook, J. 2012. Molecular cloning: a
laboratory manual. — Cold Spring Harbor Laboratory (4
edition), 2028 pp.

Husaini, A., Roslan, H., Hii, K. and Ang, C. 2008. Biode-
gradation of aliphatic hydrocarbon by indigenous fungi
isolated from used motor oil contaminated sites. World. —
J. Microbiol. Biotechnol. 24: 2789-2797.

Kamyabi, A., Nouri, H., and Moghimi, H. 2017. Syne-
rgistic effect of Sarocladium sp. and Cryptococcus sp.
co-culture on crude oil biodegradation and biosurfactant
production. — Appl. Biochem. Biotechnol. 182: 324-334.

Kathi, S, and Khan, A.B. 2012. Isolation and charac-
terisation of polycyclic aromatic hydrocarbon degrading
soil microbes from automobile workshop sediments. —
J. Environ. Sci. Technol. 5: 74-83.

Mancera-Lopez, M.E., Esparza-Garcia, F., Chavez-
Goémez, B., Rodriguez-Vazquez, R., Martins, L.F. and
Peixoto, R.S. 2012. Biodegradation of petroleum
hydrocarbons in hypersaline environments. — Braz. J.
Microbiol. 43: 865-872.

Sl Rl
oils ha gt Coslee Lawy Jhash opl slaan a5l cid
Wl o el YINYEO/ VY ojled 5 8 B s 5 Ol
53 S daly 4 gy Loy S5 51 Alie 08 i 5

sl o S5, 8 HPLC (sl 4505 5JUT


http://dx.doi.org/10.21859/acadpub.nbr.4.3.246
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.6.1
https://ndea10.khu.ac.ir/nbr/article-1-3014-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1396.4.3.6.1 ]

[ DOI: 10.21859/acadpub.nbr.4.3.246 |

Nova Biologica Reperta 4 (3): 246-254 (2017)
254/Yo0¥

McGenity, T.J. and Gramain, A. 2010. Cultivation of

halophilic hydrocarbon degraders. In: Timmis K, editor.
Handbook of hydrocarbon and lipid microbiology. —

Springer Heidelberg; p. 3847-3854.

Mohsenzadeh, F., Chehregani Rad, A., and Akbari, M.
2012. Evaluation of oil removal efficiency and enzy-
matic activity in some fungal strains for bioremediation
of petroleum-polluted soils. — Iranian J. Environ. Health
Sci. Eng. 15: 9-26.

Mouhamadou, B., Faure, M., Sage, L., Marcais, J., Souard,
F. and Geremia, R.A. 2013. Potential of autochthonous
fungal strains isolated from contaminated soils for degr-
adation of polychlorinated biphenyls. — Fungal Biol.
117: 268-74.

Page, A.L. 1982. Methods of soil analysis. Part 2. Chemical
and microbiological properties. — American Society of
Agronomy, Soil Science Society of America
Publication.

Rahman, K.S., Thahira-Rahman, J., Lakshmanaperumal-
samy, P. and Banat, .M. 2002. Towards efficient crude
oil degradation by a mixed bacterial consortium. —
Bioresour. Technol. 85: 61-57.

Romero, M., Cristina Moénica, L., Salvioli, M., Cecilia
Cazau, and Arambarri, A.M. 2002. Pyrene degradation
by yeasts and filamentous fungi. — Environmen. Pollut.
117: 159-163.

Saucedo-Castafieda, G. and Barrera-Cortés, J. 2008.
Bioremediation of an aged hydrocarbon-contaminated
soil by a combined system of biostimulation—bioaug-
mentation with filamentous fungi. — Int. Biodet. Biodeg.
61: 151-160.

Sepahi, A.A., Golpasha, [.LD., Emami, M. and Nakhoda,
A.M. 2008. Isolation and characterization of crude oil
degrading Bacillus SPP. — J. Environ. Health Sci. Eng.
5: 149-154.

Shankar, S., Kansrajh, C., Dinesh, M.G., Satyan, R.S.,
Kiruthika, S. and Tharanipriya, A. 2014. Application
of indigenous microbial consortia in bioremediation of
oil-contaminated soils. — Int. J. Environ. Sci. Technol.
11: 367-376.

Singh, H. 2006. Mycoremediation: Fungal bioremediation.
— John Wiley & Sons, Inc, 592 pp.

Srujana, K. and Khan, A.B. 2012. Isolation and
characterisation of polycyclic aromatic hydrocarbon
degrading soil microbes from automobile workshop
sediments. — J. Environ. Sci. Technol. 5: 74-83.

Varjani, S.J. 2016. Microbial degradation of petroleum
hydrocarbons. — Bioresour. Technol. 223: 277-286.

Watanabe, T. 2011. Pictorial atlas of soil and seed fungi:
morphologies of cultured fungi and key to species.
Third Edition. — CRC Press, 426 pp.

Weisman, W. and Group TPHCW. 1998. Analysis of
petroleum hydrocarbons in environmental media. Vol 1.
— Amherst Scientific Publishers, 98 pp.

YPFYOF A §)et F b ¢ s psle 5o s 5 slaasil

seskoskskeosk

How to cite this article:

Heydaritabar, R. and Moghimi, H. 2017. Evaluation of
anthracene biodegradation by Gliomastix sp. isolated from
contaminated soil of Shazand oil refinery, Iran. — Nova
Biologica Rep. 4: 246-254.

Lo 5 el 5T S 4 525 250N VAT L (ot 93 WS 3>
sl — 0l i ls oKVl 03T (sls &S I ok lae Gliomastix sp.

YEPYOF P s sk 53 s sla



http://dx.doi.org/10.21859/acadpub.nbr.4.3.246
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.6.1
https://ndea10.khu.ac.ir/nbr/article-1-3014-en.html
http://www.tcpdf.org

