
First Scientific College of Science ,University of Tikreet

The study of some PAHs (:ompounds in two spcies of clams in Euphrates River
at Al-Hindiya city- Iraq.

Awaz B. Mohammed' , Maysoon M.S. Al-Taee', Flkrat M. Hassan3t.Dept .Biol - Coll .Sci . kirkuk (Jniv , kirkur , Iraq
2.Dept 

. Biol - Colt Sci . Babylon unit , Hil,a , Iriq.
3Dept. Biol . Coll . Sci.forwomen, Univ. ttaghda), Baghdad,lrq

Abstract
The present study was conducted on the Euphrates river in Al-Hindiya city river during Ju1.2005 to Jun.2006. The study
was included measure the concentration and distribution of some Polycyclic Aromatic Hydrocarbons (pAHs) and
predict their sources in the samples of two 4species of fresh water clams( Unio tigridis Mullei 77 and pseu'dodoniopsis
euphraticus Bourguigant 1852). The lo'vest value among PAHs was 0.05ng/gDw for Naphthalene in clam U. tigridis,
while the highest value of 325nglgDW was for Benzo(ghi) Perylene in clam P. euphraticus. The results of statistical
analysis rerffered to non significant differences in the concentration of PAHs in both species of clams and aquatic
plants, while significant differences w)re recorded among seasons with the exception of Naphthalene. The lowest
value of (0.05ng/gDw)was recorded for 2 ring-PAHs in U. tigridis, While the hig-hest value of @27.Z8ng/gDW) for 5
ring-PAHs in P. euph raticus.The fat content of clams was determined and the vJlues were between (0.8-1.5 

"g/gOlv)recorded during surlmer and autumn h U. tigridis and P. euphroticus The accumulation potential oipeg, in-aiuatic
organisms were also investigated .

Key words :PAHs,Clams,sources,accrrmulation
introduction
Polycyclic aromatic hydrocarbons a'e wide spread 2-Twenty five individuals of each sample were used with
ubiquitous cotaminants in the envir<)nment [l]water threereplicates.
pollution by PAHs is believed to be associated with 3-Soft tissues of clam were removed and put in mixer for
direct discharges from industrial proccesses ,municipal homogenization[12].
effluents and domestic sewag[2,3]. The riources of PAHs 4-About l0gm of the homogenate was placed in a
arebothanthropogenicandnaturalino:iginandinclude thimble for soxholet exractiorifor 24 hr. with 250 ml
several source classes, mainly pyrogenir:, petrogenic and hexan and amount of anhydrous sodium sulphate were
diagenic [4,5]Several PAHs moleculal ratios such as added forremoving water'1t31.the several steps of clean
methyl phenanthrene/ phenanthrene (Mphe / phen), up were done,then the extact was dried ani dissolved
fluoranthene / pyrene, (flur / py), anthr,rcene \ chrycene with acetonitril for anankysis.
(An /chry) and Benzo (b) Fluoranthe ne \ Benzo (k) Lipiddetermination
fluoranthene (BbF / BkF) [6,7,8]were used to determine ACcording to the results of previous studies, it was found
the emission source Clams have the ability to live in that there was positive correlation between lipid content
polluted environment and can be the usr:fuI indicators of and corresponding total PAHs level (Kayal and Connelt,
pollution[9,10]. Bivalves tend to accumulate high levels 1995; NoAA,2000).
of PAHs rather than detoxi8/ or modiff them. This may - l0 gm of wet homogenate tissue was put in a thimble
be related with the lack or inefficient cytochrome P450 with addition of anhyd-rous sodium sulphate andplace in
system responsible for detoxification of organic an extractor apparatus .

pollutants. Therefore, they have been rt:commended for - 200 ml of hexan were put in the pre-weighed flask forwater contamination bioaccumulatic,n studies[10]. extraction(24hr).
Because there is few or no data available for PAHs - Solvent allow to evaporate to dryness and re-weighed
compounds in Euphrates river which usually act as the flask.
receiver for sewage, industrial effluents and urban and
agriculture runoff, it is quite essential to obtain data base
for these compounds . The principal ainrs of the present
work is to assess the water quality of Euphrates river
before Al-Hindiya barrage to Al-Kifil city through: The
qualitative and quantitative determinati,tn of pAHs in
two species of fresh water clams ((hrio tigridis and
Pseudodontops is euphraticus).
Tools & Methods
Study area:
Figure (l) shows the site on Euphrates river under study .

site was selected after passing the ri,,er a long Al-
Hindiya city adjacent to populated area. two species of
clam U. tigridaes and P. euphratictts were collected
,washed with tap water.
Determination of PAHs in Clam ;

Extraction Procedure:
l-Samples of both species of clam were iLllowed to thaw
at room temperature.
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- The difference between the weight of flask referres to
lipid content .

Rlank
Laboratory reagents and glassware blanks were analyzed
with each set of samples to check for interference that
may have been infoduced during the extraction and
analyical procedure [,4]. The aquatic organisms
samples were re-extracted and treated as blank.
Cslibration :
A standard solution of sixteen USEPA priority PAHS
was obtained from Sigma-Aldrich company as PAHs
calibration mixtwe in order to compare the retention
times and specha of compounds in the standard with
those in the sample.The standard calibration contain the
compounds :Naphthalene,Acenaphthalene,
Acenaphthene,Fluorene, Phenanthrene, Anthracene,
Fluoranthene, Pyrene, Benzo(a) anthracene,
Chrycene,Benzo(b)Fluoranthene,Benzo(k) Fuoranthene,
Benzo(a)pyrene, Dibenzo(a,h) anthracene, Benzo(ghi)
Perylene and Iudeno (1,2,3-cd) pyrene.

PAHs ana\nis :

The PAHS extracts of clam samples were analyzed by
HPLC. The mobile phase was HPLC-grade acetonitrile
and Distilled water in a linear gradient program .Ten pl
of sample was injected into a stationary phase capillary
columl with a dimension of(l5cmx4.6mm lD) and
determined with UV detector al 254 \m . The flow rate

of mobile phase was kept at l 5 ml/
chromatogram were identified by

The peak in the
comparing of the

with those in theretention time and spectra of s

samplc.

Results and discussion
C'lams havc the abilitv to live in
and can be the useful indicators
Bivalves tend to accumulate h
PAHs rather than detoxify or modi
related to the lack or inefficien

pollutants. Therefore, they have
water contamination and bi

lluted environment
of pollution[9,10].
concentations of

them. This may be
cytochrome P450

lation studies

ecosystem responsible for detox of organic
recommended for

Table(l):Seasonal changes in the vlues of PAHS (nglg dry wight) in two species of clam
&pseudodontopsis euphratic us)collected from the river

P. euphraticlts U- tigridis
Spring Winter Autumn Summff Spring Winter Autumn Surnmer
5.6 12.2 ND 3.6 ND 0.2 ND ND Naphthalene
3.3 9.7 29.0 l r.3 43;t 24.0 50 25 Ac
s.4 ND ND 30.9 36.4 7.2 18.5 r 1.6 Ac

Fluorenc

[0,14]. ln the present study, we ob
of clams in the Euphrates river

ed the commonity

period which may be due to
factors that are suitable for their

the sampling
environmental
Among these

are temperature, saliuity, pH md the presence of calcium
important for shell formation these facto.s
may influence the uptake, retention and tanslocation of
PAHs in their bodies. Figure (2-5)
the results ofthe present study.
The lowest value among PAHs

tabte(l&2 ) show

Naphthalene in ctam U tigridk, w
0.05ng/gDW for
the highest value

of 325ngigDW was for Benzo(ghi)
euphraticus.(Table I and figure 2 ).

Perylene in clam P

anio tigridis

and
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The lowest vatue of (0.05trg/gDw)was recorded for 2

ring-PAHs i\ U. tigridis, While the highest value of
(427.29nggDW) for 5 ring-PAHs in P. eapi

raticas(Figure3). The fat
determined and the values

t of clams was
between

and auturnn
(0.8-1.s

in U.

,Several
ng/gDW) recorded during
tigridis and P. euphraticus vely
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Figure( 2 ) :Mean concentration of P,\Hs compounds in the clam (lnio tigridis arnd Pseudodontopsis euphraticus
(claml and clam 2 respectively) cc,llected from Euphrates river (site 4)during the study period (JuI.2005-

Jun.2006)

Figure ( 3): Seasonal changes in the mean of 2ring, 3ring, 5ring and 6ring-PAHs
compounds in the both types of clams llnio tigridis andPseudodontopsis

PAHs accumulated in clam tissues se.zeral orders of
magnitude higher than those in the water and
sedimentsfl5]. and the main routes for trLking pAHs are
through hltration of water for some times and ingestion
of sediments[6].. Therefore, the pattsrns of pAHs
distribution are similar to those in water and sediments.

The results referred to positive correlation between pAHs
in both species of clams and those in water and
sediments which dominated by high molecular weight
PAHs(figure 4).
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qring-PAHs 3riig-PAIIt 4ring-lAHs 5tg-

Figure (4): Relationship between the concentrations of 2ring, 3ring, 4ring 5ring and 6ring-P

diffusion of pollutant between s

water column and resuspension),
organic content, organic matter
biological (Biotransformation,
slze or age, organism behavior,
ingestion, feeding mechanism and
physicochemical conditions)
potential to affect the bioavailability
[7].Somc individual PAHs
during summer which may be re
from atmosphere or the loads of
the site where the clams were
procedures of extraction, clean-up,
of analysis, efficiency of HPLC
affected the concentrations recorded
of all reagents, glassware's and
recorded no contamination but
cases the concentrations were
present results referred to high
PAHs in comparision with low mo
LMW-PAHs in both species

and total PAHS
those in water

pore water and
H, sediment

s) and
content, organism
diet as sediment

that have the
of PAHS in the clam
high concentrations
to the recent input

effluents close to
llected. Also the

and condition
all the factors that

However the blanks
les were donc and

exception. ln these

corrected. The
tration for HMW-

ar weight PAHS

in the both types of clams tigridis and Pseudodontopsis euphraticus (claml and2
and sediment of Euphrates riYer.

This may be related to the low solubility of these

compounds and resistance to microbial and
photodegradation and biota metabolism. Therefore they
tend to accumulate in the sediment and biota[7,18,19].
Similar results were obtained by Roper et al.(1991) l20l.
whom recorded the accumulation of Pyrene, Chrycene
and Benzo(a) Anthracene. The present results referred to
significant differences for PAHs in both types of clams
with seasons which may be to the change in different
envionmental factors as temperature, water
concentmtions that may influence the rate of different
physiological processes in the clams. Therefore the
concenhations of PAHS were expected to change[2l].
High concentrations of PAHs in clams were recorded
during the cold seasons rather than the hot seasons.

This may be ielated with the mechanisms as

volatilization, photolysis, sedimentation and hydrological
processes that Exry cause the variation in the
concentrations of PAHS in u/ater and sediments and thus
the concentrations of PAHs in clams . ln general wide
range of physical(rate of mixing, rate of sedimentation,

27

response to

ctams (Figure5)



Firsl Scientilic College ofScience ,University of Tibeet

*'*

J

Claml Clam2

Figure(s):Mean concentration of l,MW-PAHs, HMW-PAHsand Total pAHs in both species of cl ms Unio
tigridiJ sJ,td pseudodontopsir(clrm l&chm2 respectively)

These results leads to the suggestion o I pyrogenic input Crosby (1998)was suggested that the accumulation ofofPAHs. Also \e lack of detoxi$ing enzymes as mixed pollutanti in rat 6-ooy never reach the toxic
{imction oxidase(MFO) and resistant or'HMW-PAHs to concenhations which may be related to slow
microbial, photodegradation and metzbolisms lead to accumulation rate and the loss of fat by org"nrs*, ttrat
their accumulation in the tissues [0-,22,23].-- The lipid does not provide the toxic level. on" *uy io assess the
content of tissues is an important factor affecting the bioavailability ofPAHs in the environm"ni i.,o 

"o.p*"concentrations of PAHS in the organisms 13,17,181. individual PAH concentration in the organisms to pAHS
Because of the lipophilic properties of PAHS, they tend concentrations in water (BCF:concentritions ofpAHs into accumulate in the lipid. Therefore there is a positive organism / Concenhations in the water) and sediment
corelation between PAHS concentrations and lipid (BSAF = concentrations of pAHs in organisms /content [11,24]. .Similar conelation was recorded in concentrations in the sediment) as demonstrated by other
present study G = 0.964, P<0.01) for (h.io tigridis and (r researchers [ 19,26,27,2g) (table2).
= 0.972 , P<0.01) for PseudodontoT.sis euphraticlts.

Table(2):BioConc€ntra tion Facton and BioSediment Accumulation Factors for pAHs in clams rrg,rr:dis and
Pseadodontopsis euphraticus (clam I &clam 2 respectiyely

Con. in sediment

4.55

l.2t

3.9tt

16.57

3.91

I1.1',|

7.20

29..10

t 1.?8

10.75

19.q8

21.16

65.47

32.66

The present results referred to BCF that ranged
between(0.12- 1784) in (tnio tigridis for ftaphthalene and
acenaphthalene respectively and (12.83-1000) in
Pseudodontopsis euphraticus for Naphthalene and
Pyrene respectively suggested that HMW-PAHS were
rapidly accumulated in tissues than LMW-pAHs
This may be related to the linear relatiorr between BCF
and water partition coefficient(Kow).Th,: high number,
the more tendency to bioaccumulatior and mav be
greater for HMW-PAHs. Jl7l. reporred rhat rhe BCF

concentrations fiom (6-236) were recorded for clam
Rangia cuneala ar,d cited the concentration of( 1000) for
3 ring-PAHs in Oyster. The present study results referred
to the_ concentration of BSAF range between(0.12-320)
recorded for Naphthalene and acenaphthalene
respectively . 127).cited that the concentration of BSAF
for PAHs was 0.2 or less indicating no significant
bioconcentration of PAHs from sediment. However the
BSAF of PAHS from sea watcr wcre lO.3 to 1349
indicating low to moderate potential for accumulation of

compound Con.in water
tuc/Lt.
o.42

Acpy 0.o2

Acp&Fhr 009

Phen 0.05
o.t2

lluor 0.07
Py o.04

BaA 0.06

Chry
BbI.' 0. t5
lrk F 0.49

BaP 0.8u

DbA 0.6t

0.64

0.61

Con. in claml
(DdcDw) BCF BSAF Con. in clan

(ndsDw) BCF BSAI.'

0.12 o.t2 5.35 12.83 I t.76
35.68 1184 320 13.33 666.5 I t0.16

18.41 204.8 22 22.81
20.02 400.4 l3.l l4.t 8.51
'7.85 65.42 6.5 54.t7 t6.19
45.1 644.3 69.56 54.2 't74.28 't 

7 .21
57.7 1442.5 54.48 40.0 r 000 34.87

826.3 49.61 53.5 891.67 '74.31

l7r.83 249.02 63.37 t 88.33 2',72.54 64.06
69.15 51t.9 63.59 65.78 55.84
36.23 '73.94 l9l. | 9

I t5.6 55.17 86.2 97.95 43.t4
159.85 262.t 120.n5 t81.43 297.43 126.6t

264.45 4t3.2 134.25 325.2t 508.14 t52.3

56.61 89.88 t8.7tt 43.45 t3.3

28

Nup 0.05

50.t6 I.98

2a2
1.98

7.02

49.6t

0.69

506
16.53 93.87 89.31

t0t.75

Ilghil'

IND
68.97



PAHs from sediment . The concentration of BSAF less

than I referred to lowered bioavailability of PAHs for
organisms[26] However several factors should be
explained the decreased BSAI concentrations of some
individual PAHs .These include differences in
hydrophobic character betw€en mussel tipid and
sediment organic carbon, lack of steady state condition
for clam, the sediment phase and the capacity of clam to
assimilate some PAHs[28]. In comparison of PAHs in
both species of clams recorded in the present study with
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J+*l,Jtr-:tt u,b(Pseudodontopsiseuphraticus) -,,ulI (uniotigridis Jut j*:-,.11:q:-ll dtli) LilaOjrelJA/
Bap/ Bghip :Flurhy I Phen/ Ant) tbill etx "J' 

lrL:cl._,fJt ,r{ pAH ) .lr orsr js-rll_r ..;.J!l iys u} lo. r. gje* tts:t
) ' tt cl q-r 5 rJ-rl> -r qrli{ iiEr- 1L-.i-1 ir dl+ eul .,i (PAHs) Jt crl,S-,p eJ-F LruLMw-pAH/HMw-pAH ) r

.-,,t*ll urr,rrPAHs J cll.1S! .,'.St-,,.tt .e rll ,,rfr F dlllg.
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