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Table 1. Compositions of MSM medium.
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Ammonium Sulfate
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Magnesium Sulfate Heptahydrate
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Calcium Chloride Dihydrate
hder s Sl 53
0.001
Ferrous Sulfate Heptahydrate
1.5 Na,HPO4 12H,0
1.5 TS e S

Mon Potassium Phosphate
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Table 2. The primers used for PCR examination.
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(5’-CCAGTTTGATCMTGGCTCAG-3’)

Reverse primers

(5’-AGAGTTTGATCMTGGCTCAG-3’)
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Figure 1. The results of gel electrophoresis for bacteria samples and also ladder marker.
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Table 3. Logarithm of Bacillus spp count in 150 ppm and 200 ppm of Anthracene.

PP sl
() O el SO Oles
Bacillus spp
Incubation time (h)
200 mg L 150 mg L

6.65 £0.2 aC 6.58 £0.33 aC 0
8.01 £0.11 bB 8.28 £0.07 aB 24
8.68 £0.25 bA 9.21 £0.14 aA 48

(P<e/00) Azl o osls oy Lo Sls e OVl Sls sy 5 Ot 53 osline Loy >

Different letters in columns and rows represent mean value at P<0.05 level.

Bacillus spp ; pa> 53 ol G1 Chle Ol i —£ J gt

Table 4. Changes of Anthracene in presence of Bacillus spp.

PP skl
(Cele) O sambs 5S51 Ol
Bacillus spp
Incubation time (h)

200 mg L 150 mg L
200 +4.25 A 150 £1.45 A 0
174 +4.89 B 133 £3.26 B 24
168 £2.30C 89+4.11C 48

(P<e/00) Azl o osls o Lo Sls e OVl Sls sy 5 Ot 53 osline oy >

Different letters in columns and rows represent mean value at P<0.05 level.
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Table 5. Logarithm of Bacillus spp count in pH=6.5 and pH=7.5 and 150 ppm of Anthracene.

PP sk
(Cel) 0 gl 5T Ol
Bacillus spp
Incubation time (h)
pH=7.5 pH=6.5

6.61 £0.08 aC 6.58 £0.12 aC 0
8.45 £0.07 aB 8.28 £0.05 bB 24
9.29 +£0.24 aA 9.15+0.31 bA 48

(P<e/00) Azl o osls Lo Sls e OVl Sls sy 5 Ot 53 osline oy

Different letters in columns and rows represent mean value at P<0.05 level.

N6 5V/0 (sl PH. 3 SPP sl 55 53 (& 53 05 o 100) ol T Cdale Sl s = J gt
Table 6. Changes of 150 ppm of Anthracene in presence of Bacillus spp and pH=6.5 and pH=7.5.

PP o sl
(Cel) 0 gl 5T Ol
Bacillus spp
Incubation time (h)
pH=7.5 pH=6.5
150 £1.11 aA 150 £1.21 aA 0
125 +4.17 aB 127 £3.45 aB 24
82 +3.26 aC 85 +2.36 aC 48

(P<e/00) Azl o osls oy Lo Sls sme OVl Sols sy 5 Ot 53 osline oy >

Different letters in columns and rows represent mean value at P<0.05 level.
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3 YO 5 YO les 53 a3 ol STON o33 QLS A 5V ladsdr 3 il 5T 450 L,
03 4 )\J&M celw \CA}Y\C LSLQQLG) BE J\J§J:"L‘“' le_,a;); u—“‘fj 4_,)_>L? U'iJ_?U’:"‘_’ ol el

(P<e/00) cl el 0l plol 3,8 Sl 453 YO 05l ST

Yyo



VYAE (0) )lows dTY) s S 5 f cilis gla g}y s puls

ol BT 50 s pS e 100 ke 5 PHEV/O 55 51 5 Sl 453 Y0 5 Y0 (slos )3 SPP L shesly shobas v.;_,m_v Jyd=
Table 7. Logarithm of Bacillus spp count in 25 °C and 35 °C, pH=7.5 and 150 ppm of Anthracene.

PP skl
(sl O el 531 Ol 3
Bacillus spp
Incubation time (h)
35°C 25°C

6.58 £0.04 aC 6.65+0.97 aC 0
8.76 +0.08 aB 8.27 +0.04 bB 24
9.53 £0.31 aA 9.22 £0.22 bA 48

(P<e/00) A3l o Laesls g Lo Sl e 3Dt by sy 5 Ot g3 Sosline Loy

Different letters in columns and rows represent mean value at P<0.05 level.

PH=V/0 53 8 ol 453 Y0 5 Y0 labes ;oSPP L sheosls (5 Sk g 53 Gl s fjf‘;._.a V0 B oyl 5T Clale Sl ks A Jgdr
Table 8. Changes of 150 ppm of Anthracene in presence of Bacillus spp, pH=7.5 and 25 °C and 35 °C.

PP skl
(sl O el 531 Ol 3
Bacillus spp
Incubation time (h)
35°C 25°C

150 £1.34 aA 150 £1.45 aA 0
114 £3.29bB 125 +2.12 aB 24
80 +2.32 aC 82 +3.25aC 48

P<e/00) Azl o osls oy Lo Sls sme OVl Sols sy 5 Ot 53 osline oy >

Different letters in columns and rows represent mean value at P<0.05 level.
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Figure 2. Absorption spectrum of GC-MS.
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Abstract

Background and Objectives: One of the most important environmental pollutants is petroleum
compounds that contaminate aquatic ecosystems. Petroleum pollutants affect the aquatic and
terrestrial ecosystems and cause adverse change in them. Petroleum pollutants contain heavy
metals and hazard compounds and will have harmful effects on the ecosystems and organisms.
Aromatic polycyclic hydrocarbons (PAHs) from the oil derivatives, are generally caused by
human activity and high stability, and have multiple side effects (carcinogenic and mutagenic).
Anthracene, a combination of tricycles aromatic hydrocarbon and exist in contaminated areas.
Anthracene is one among the 100 most toxic aromatic compounds and therefore reducing of
Anthracene is important. Some of environmental bacteria are used from PAHs as a source of
carbon and energy and convert it to the other compounds and final products of degradation are
carbon dioxide and water. Anthracene due to low solubility in water is less directly affected by
land and microbial degradation in biotic and therefore abiotic conditions must be optimized for
microbial degradation to have the greatest efficiency. Bacillus is belonging to spore forming
bacteria and is able to grow in improper environmental conditions and different species of
Bacillus are extensively used in biotechnology research, including the production of biological
products and reduce environmental pollutants. In other hand, bacillus species are capable to
grow in simple environments with minimal nutrient and therefore to reduce environmental
pollutants.

Materials and Methods: Sampling was done from river estuary sediment and was cultured in
Minimal Salt Medium (MSM). Bacillus Spp. was one of the isolated bacteria from river
sediment that was identified by molecular technique. In next step, influence of pH, temperature
and concentration of Anthracene were surveyed on Anthracene biodegradation by Bacillus spp
during zero, 24 and 48 hours.

Results: The results showed that the optimized condition for biodegradation included pH=7.5,
35 °C and 150 ppm of Anthracene. Bacterial degradation of Anthracene was increased with
prolong incubation time. Efficiency of bacillus sp for decomposition of Anthracene was 42%
during 48 hours.

Conclusion: With regards to high potential of bacillus and also its survival in improper
condition (spore — forming bacterium) it can be used as biological tools for degradation of
Anthracene in oil contaminated regions. This method is an eco-friendly way for removal of
petroleum based pollutants and doesn’t have a negative effect on the environment. This method
is recommended to remediation of petroleum polluted environment.
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