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Abstract: In the current study the concentrations of oil-related PAHs (naphthalene (NAP), acenaphthylene
(ACY), anthracene (ANT), chrysene (CHY) and benzo(b)fluoranthene (BbF)) were determined in the sediment
and  fish (Euryglossa  orientalis)  of  three  stations,  Khozestan,  Boshehr  and Bandarabas, in the north
Persian Gulf. The results indicated that CHY and BbF significantly predominated in sediment and fish tissues.
The comparison among stations indicated that Khozestan had the highest levels of PAHs in sediment and fish.
Liver of fish exhibited higher PAHs concentration than the muscle.
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INTRODUCTION biodegradation by microorganisms and metabolism in

Approximately 57-66% of the known oil and 45% of environmental concern because of the mutagenic and
natural gas reserves of the world lie in the vicinity or carcinogenic properties of the metabolites of several
beneath the sea beds of the Persian Gulf [1]. This sea has compounds [5].
been the major waterway for oil transport in the past four Since few studies have been completed on
to five decades and during this period has suffered from accumulation of PAHs in sediment and commercially
frequent oil spills to its environment. Regarding the rates valuable fish in the north part of the Persian Gulf, this
of marine oil production and density of oil transport, study  was  comprehensively  carried  out for this area.
potential and risks of oil contamination in the Persian Gulf The main aim of this study was to determine the
should be the highest among those in the gulf areas concentrations of some of the most dangerous PAHs in
anywhere [2]. Generally, the main pollution source in the sediment and fish collected from the north Persian Gulf.
Gulf is the oil industry, although there are some other
sources of pollution such as textile, food, chemical and MATERIALS AND METHODS
paper industries. So naturally, the main sources of oil
pollution  are  oil spills discharged from oil wells and oil Fish (Euryglossa orientalis) and sediment samples
tankers [2, 3]. were collected from three stations, Khozestan, Boshehr

Polycyclic aromatic hydrocarbons (PAHs) are a and Bandarabas, along the  north  Persian  Gulf during
unique  group  of persistent organic pollutants (POPs) July 2012 (Fig. 1). Fresh specimens of each species and
constituted by hundreds of individual substances. These nine samples of sediment were obtained from each station,
compounds contain two or more fused aromatic rings placed on ice, immediately transported to the laboratory
made up of carbon and hydrogen atoms. They may be and stored at -20°C until analysis.
released into marine environment from petrogenic and For the analysis, the whole liver and a sufficient
natural sources [4]. The largest emissions of PAHs result amount of the muscle were dissected and dried at 90°C
from industrial processes and other human activities [5]. until they reached to a constant weight [6]. The sediment
PAHs are broken down by photo-degradation proses, samples  were  thawed at room temperature, oven-dried for

higher biota [1]. These compounds have been of
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Fig. 1: A map showing the stations in the Persian Gulf with soil and sediment in the environment [10]. Through

24 h at 105°C, powdered in an agate mortar and then incorporating molecular oxygen across an aromatic ring
sieved through a 63-µm mesh [6. 7]. The extraction of PAH followed by the formation of hydroxy- or dihydroxy-PAHs
compound were performed using the method described by [10].
Schneider et al., (2001). In order to determine the In muscle, total PAH5 levels ranged from 12.56 ng/g
concentrations of PAHs in the fish and sediment samples, at Bandarabas to 46.33 ng/g at Khozestan. In liver tissue,
an HPLC (model KANUER) equipped with a UV detector total PAH5 levels ranged from 51.53 ng/g at Bandarabas
system was used. The mobile phase (acetonitrile and to  177.73ng/g at  Khozestan.  In  the muscle and liver of
water) gradient consists of 40% water and 60% E. orientalis, the most abundant PAHs were BbF and
acetonitrile  (flow  rate 0.7 ml min-1) and after 40 min CHY. Sole, E. orientalis, lives in association with
change to 100% acetonitrile. The fish and sediment were sediment and has been found to be a carnivorous species,
analysed for a suite of 5 PAHs; naphthalene (NAP), feeding on crustaceans, molluscs, sand grain and detritus
acenaphthylene (ACY), anthracene (ANT), chrysene [6]. Water solubility of PAHs with two to six rings
(CHY) and benzo(b)fluoranthene (BbF). decreases over five orders of magnitude with increasing

All data were tested for normal distribution with molecular weight [11]. Therefore, two- and three-ring
Shapiro-wilk normality test. Significant differences PAHs are more likely to be found in aquatic environments
between PAHs concentration in the samples of various in the dissolved phase than are higher molecular weight
stations and species were determined using one-way PAHs, which tend to be associated with dissolved
analysis of variance (ANOVA) fallowed by Duncan post organic matter and sediment [12].The tendency of PAHs
hoc test. The significance level was set at  = 0.05. to accumulate in soils, sediments and biota also increases

RESULTS AND DISCUSSION surprising that E. orientalis, which are bottom feeders

The mean concentration of studied PAH compounds highest level of higher molecular weight PAHs in its
in sediment are given in Table 1. The table also shows tissues.
significant differences among stations. All the analytical All the studied PAH compounds differ in
samples showed measurable concentrations of PAHs. accumulation in tissues significantly (Table 2). Higher
ÓPAH concentrations were highly variable in sediments concentrations of NAP, ACY, ANT, CHY and BbF were
collected the north Persian Gulf, ranging from 1093 to observed in the liver, while lower levels were found in the
3214.2 (ng/g). Higher concentrations occurred at muscle tissues. Liver tissues in fish are known as the
Khozestan and Boshehr. Lower concentrations were target organ for metals [13]. Cytochrome P450 that plays
found for samples from Bandarabas. Regional difference a significant role in the regulation and detoxification of
in PAH compounds concentrations might reflect the contaminants is produced in high levels within liver
contamination in the respective areas. Khozestan coasts tissues in fish [14].

receive huge amount of contamination from surrounding
areas. For example, petrochemical units, constructions of
PETZONE [8] and Imam Port, which is one of the biggest
ports in Iran, is located in Khozestan. The average
concentrations of PAHs in the present study is lower than
those recorded in the Abu Qir Bay (Egyptian
Mediterranean Sea) with 94.9 -1,447.7 ng/g; dry weight [9]
and higher than those observed by Baumard et al., (1998)
in Barcelona; Spain with 1,700 ng/g; dry weight. As are
shown  in  the  Table  1,  the  high   molecular  weight
PAHs were dominated in the sediment. Low molecular
weight PAHs are more readily biodegraded than high
molecular weight PAHs, which are strongly associated

biological activities, PAHs can become oxidized by

with the size of the molecule [11]. Therefore, it is not

and are associated with sediment species, show the
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Table 1: The concentration (ng/g d. w) of PAH compounds in sediment samples from Persian Gulf 
Location NAP ACY ANT CHY BbF Total PAH
Khozestan 16.33 2655 43.75 401.76 97.36 3214.2c c c c c c

Boshehr 10.17 1462 25.9 215.63 42.15 1755.85b b b b b b

Bandarabas 1.42 981 12.64 78.04 20.86 1093.96a a a a a a

Different letters show significant differences of PAHs concentrations between stations

Table 2: The concentration (ng/g d. w) of PAH compounds in Euryglossa orientalis tissues
Location Tissues NAP ACY ANT CHY BbF Total PAH
Khozestan Muscle 0.54 2.44 0.63 16.92 25.8 46.33a a a a a a

Liver 2.62 6.95 1.95 72.99 93.22 177.73b b b b b b

Boshehr Muscle 0.12 1.14 0.17 7.28 14 22.71a a a a a a

Liver 1.37 4.01 0.84 29.63 76.13 111.98b b b b b b

Bandarabas Muscle 0.03 0.25 0.05 3.12 9.11 12.56a a a a a a

Liver 0.41 1.88 0.31 14.06 34.87 51.53b b b b b b

Different letters show significant differences of PAHs concentrations between tissues

CONCLUSION 4. Rose, A., D. Ken, O. Kehinde and A. Babajide, 2012.

This study provides new information on the levels of
oil-related PAHs and heavy metals in Khark Island.
According to the results, pyrene was the dominant
compounds of PAHs. S1 had the highest levels of the
studied contaminant, however, except for Ni; the
concentrations of the other contaminants do not exceed
ERL and ERM. 

ACKNOWLEDGMENT

This study was supported by Iranian Academic
Center for Education, Culture and Research (ACECR)

REFERENCES

1. Nadim, F., J. Iranmahboob, G.E. Hoag, C. Perkins and
A.M. Dahmani, 2003. The effect of regional conflicts
and political rivalries on the release of petroleum
hydrocarbons to the environment. In: Proceedings of
the tenth annual international petroleum
environmental conference IPEC, Houston, Texas;
November.

2. Sheppard,    C.,      M.     Al-Husiani,     F.   Al-Jamali,
F.  Al-Yamani,  R.  Baldwin,  J.  Bishop,   F.  Benzoni,
E. Dutrieux, N.K. Dulvy, S.R.V. Durvasula, D.A.
Jones, R. Loughland, D. Medio, M. Nithyanandan,
G.M.  Pillingm,  I. Polikarpov, A.R.G. Price, S. Purkis,
B.  Riegl,  M. Saburova, K. Samimi Namin, O. Taylor,
S. Wilson and Z. Zainal, 2010. The Gulf: A young sea
in decline. Marine Pollution Bulletin, 60: 13-38.

3. D Mora, S., S. Fowler, E. Wyse and S. Azemard, 2004.
Distribution of heavy metals in marine bivalves, fish
and coastal sediments in Persian Gulf and Gulf of
Oman. Marine Pollution Bulletin, 49: 410-424.

Bioaccumulation of Polycyclic Aromatic
Hydrocarbons in Fish and Invertebrates of Lagos
Lagoon, Nigeria. Journal of Emerging Trends and
Engineering Applied Science, 3: 287-296.

5. Vuorinen,   P.J.,    M.    Keinanen,    H.   Vuontisjarvi,
J. Barsien, K. Broeg, L. Forlin, J. Gercken, J. Kopecka,
A. Kohler, J. Parkkonen, J. Pempkowiak and D.
Schiedek, 2006. Use of biliary PAH metabolites as a
biomarker of pollution in fish from the Baltic Sea.
Marine Pollution Bulletin, 53: 479-487.

6. Abdolahpur  Monikh,  F., A.R. Safahieh, A. Savari
and A.M. Doraghi, 2012. Heavy metal concentration
in  sediment,  benthic,  benthopelagic  and pelagic
fish species from Musa Estuary (Persian Gulf).
Environmental    Monitoring      and   Assessment,
185: 215-22.

7. Safahieh, A., F. Abdolahpur Monikh and A. Savari,
2011. Heavy metals contamination in sediment and
Sole fish (Euryglossa orientalis) from Musa estuary
(Persian Gulf). World Journal of Fish and Marine
Science, 3(4): 290-297.

8. Mooraki,   N.,    A. Esmaeli   Sari,   M.   Soltani  and
T. Valinassab, 2009. Spatial distribution and
assemblage structure of macrobenthos in a tidal creek
in relation to industrial activities. International
Journal  of  Environmental Science and Technology,
6: 651-662.

9. El Deeb, S.T.O., M.H. El Naggar and M.A. Shreadah,
2007). Distribution and Sources of Aliphatic and
Polycyclic Aromatic Hydrocarbons in Surface
Sediments, Fish and Bivalves of Abu Qir Bay
(Egyptian Mediterranean Sea). Bulletin of
Environmental   Contamination     and   Toxicology,
78: 373-379.



World Appl. Sci. J., 24 (10): 1378-1381, 2013

1381

10. Mrozik, A., Z. Piotrowska-Seget and S. Labuzek, 2003. 14. Company, R., H. Felýcia, A. Serafim, A. J. Almeida,
Bacterial degradation and bioremediation of M. Biscoito and M. J. Bebianno, 2010. Metal
polycyclic aromatic hydrocarbons. Pol Journal of concentrations and metallothionein-like protein levels
Environmental Studies, 12: 15-25. in deep-sea fishes captured near hydrothermal vents

11. Chin, Y.P., G.R. Aiken and K.M. Danielsen, 1997. in the Mid-Atlantic Ridge off Azores. Deep-Sea
Binding of pyrene to aquatic and commercial humic Research I, 57: 893-908.
substances: the role of molecular weight and 15. Baumard, P., H. Budzinski, Q. Michon, P. Garrigues,
aromaticity. Environmental Science and Technology, T. Burgeot and J. Bellocq, 1998. Origin and
31: 1630-1635. bioavailability of PAHs in the Mediterranean Sea

12. Krauss, M. and W. Wicke, 2001. Predicting soil-water from mussel and sediment samples. Estuarine, Coastal
partitioning  of  polycyclic aromatic hydrocarbons and Shelf Science, 47: 77-90.
and   polychlorinated    biphenyls   by  desorption 16. Schneider,  A.R.,  H.M.  Stapleton,  J.  Cornwell and
with methanol – water mixtures at different J.E.  Baker,  2001.  Recent  declines  in   PAH,  PCB
temperatures. Environmental Science and and  toxaphene  levels   in   the   northern   Great
Technology, 35: 2319-2325. Lakes as determined from high resolution sediment

13. Kraemer, L.D., P.G.C. Campbell and L. Hare, 2006. cores. Environmental   Science   and  Technology,
Seasonal variations in hepatic Cd and Cu 35: 3809-3815.
concentrations and in the sub-cellular distribution of
these metals in juvenile yellow perch (Perca
flavescens). Environmental Pollution, 142: 313-325.


