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Abstract

The present study was conducted on the Euphrates river in Al-Hindiya city river during Jul.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 Muller 77 and Pseudodontopsis
euphraticus Bourguigant 1852). The lowest value among PAHs was 0.05ng/gDW for Naphthalene in clam U. tigridis,
while the highest value of 325ng/gDW 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 were 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 highest value of (427.28ng/gDW) for 5
ring-PAHs in P. euph raticus .The fat content of clams was determined and the values were between (0.8-1.5 ng/gDW)
recorded during summer and autumn in U. tigridis and P. euphraticus The accumulation potential of PAHs in aquatic
organisms were also investigated .
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introduction

Polycyclic aromatic hydrocarbons are wide spread 2-Twenty five individuals of each sample were used with
ubiquitous cotaminants in the environment [1]Water three replicates .

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 sources of PAHs 4-About 10gm of the homogenate was placed in a
are both anthropogenic and natural in origin and include thimble for soxholet exraction for 24 hr. with 250 ml
several source classes, mainly pyrogenic, petrogenic and hexan and amount of anhydrous sodium sulphate were
diagenic [4,5]Several PAHs molecular ratios such as added for removing water [13].the several steps of clean
methyl phenanthrene/ phenanthrene (Mphe / phen), up were done ,then the extract was dried and dissolved
fluoranthene / pyrene, (flur / py), anthracene \ chrycene with acetonitril for anankysis.

(An /Chry) and Benzo (b) Fluoranthene \ Benzo (k) Lipid determination

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 uscful indicators of  and corresponding total PAHs level (Kayal and Connell,
pollution[9,10]. Bivalves tend to accumulate high levels 1995; NOAA, 2000).

of PAHs rather than detoxify or modify them. This may - 10 gm of wet homogenate tissue was put in a thimble
be related with the lack or inefficient cytochrome P450 with addition of anhydrous sodium sulphate and place in
system responsible for detoxification of organic an extractor apparatus .
pollutants. Therefore, they have been recommended for - 200 ml of hexan were put in the pre-weighed flask for
water  contamination  bioaccumulation  studies[10]. extraction(24 hr).
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 | i

N

agriculture runoff, it is quite essential to obtain data base
for these compounds . The principal aims 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 determination of PAHs in
two species of fresh water clams (Urio tigridis and
Pseudodontopsis euphraticus).

Tools & Methods X
Study area: \
Figure (1) shows the site on Euphrates river under study . <)
site. was selected after passing the river a long Al- - ¥
Hindiya city adjacent to populated area. two species of i A ' ol
clam U. tigridaes and P. euphraticus were collected \ \ AP/

,washed with tap water. Z1==."
Determination of PAHs in Clam : v
Extraction Procedure:

1-Samples of both species of clam were allowed to thaw |
at room temperature. it aatier S
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- The difference between the weight of flask referres to
lipid content .

Blank

Laboratory reagents and glassware blanks were analyzed
with each set of samples to check for interference that
may have been introduced during the extraction and
analytical procedure [1,4]. The aquatic organisms
samples were re-extracted and treated as blank.
Calibration :

A standard solution of sixteen USEPA priority PAHs
was obtained from Sigma-Aldrich company as PAHs
calibration mixture in order to compare the retention
times and spectra 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 Indeno (1,2,3-cd) pyrene.

PAHs analysis :

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
column with a dimension of(15cmx4.6mm ID) and
determined with UV detector at 254 nm . The flow rate

of mobile phase was kept at 1.5 ml/min. The peak in the
chromatogram were identified by | comparing of the
retention time and spectra of standard with those in the

sample.

Results and discussion
Clams have the ability to live in p
and can be the useful indicators
Bivalves tend to accumulate high
PAHs rather than detoxify or modify
related to the lack or inefficient
ecosystem responsible for detoxif
pollutants. Therefore, they have bee
water contamination and bioac
[10,14]. In the present study, we obsg

olluted environment
of pollution[9,10].
concentrations of
; them. This may be
cytochrome P450
ication of organic
n recommended for
cumulation  studies
rved the commonity

of clams in the Euphrates river during the sampling
period which may be due to several environmental
factors that arc suitable for their growth. Among these
are temperature, salinity, pH and the| presence of calcium
important for shell formation. Therefore these factors
may influence the uptake, retention [and translocation of
PAHs in their bodies. Figure (2-5) and table(1&2 ) show
the results of the present study.

The lowest value among PAHs was 0.05ng/gDW for
Naphthalene in clam U. tigridis, while the highest value
of 325ng/gDW was for Benzo(ghi) Perylene in clam P.
euphraticus.(Table 1 and figure 2 ).

Table(1):Seasonal changes in the viues of PAHs (ng/g dry wight) in two species of clams(unio tigridis

&pseudodontopsis euphraticus)collected from the river

P. euphraticus U. tigridis
Spring Winter Autumn Summer Spring Winter Autumn Summer
5.6 122 ND 3.6 ND 0.2 ND ND Naphthalene
33 9.7 29.0 11.3 43.7 24.0 50 25 Acenaphthalene
5.4 ND ND 309 36.4 7.2 18.5 11.6 Acenaphthalene and
Fluorene

45 28.1 7.6 16.2 58.2 8.76 53 7.6 Phenanthren
7.0 6.7 4.8 15 124 7.6 4.6 6.8 Anthracene
83 58.3 50.7 24.8 ND 61.1 86.5 32.8 Fluoranthene
52:5 36.2 57.9 13.4 1202 353 75.3 ND Pyrene
81.5 445 67 21.0 374 442 46.2 4.0 Benzo (a) anthracene
2523 1493 2417 110 2404 1473 2559 437 Chrycene
1129  65.1 85.1 ND 91.2 65.5 114.5 5.4 Benzo (b) fluoranthene
87.2 493 ND 239 83.6 53.8 ND 7.5 Benzo (k) fluoranthene
130 76.8 138 ND 120 49.5 168.3 69.2 Benzo (a) pyrene
ND 192 216.1 317.6 ND 120.8  204.6 314 Dibenzo (a,h)anthracene
2956 5333 4321 41 2332 4251 324 75.5 Benzo (ghi ) perylene
238 94.2 45.7 10.1 72 392 36.7 78.6 Indeno (1,2,3-cd ) pyrene
11446 1355.7 13757 8464 1148.7 1089.6 1390.6  681.7 Total PAHs

The lowest value of (0.05ng/gDw)was recorded for 2 raticus(Figure3). The fat content of clams was

ring-PAHs in U. tigridis, While the highest value of
(427.28ng/gDW) for 5 ring-PAHs in P. euph
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determined and the wvalues were between (0.8-1.5
ng/gDW) recorded during summer and autumn in U
tigridis and P. euphraticus rtespectively .Several
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Figure( 2 ) :Mean concentration of PAHs compounds in the clam Unio tigridis and Pseudodontopsis euphraticus
(clam1 and clam 2 respectively) collected from Euphrates river (site 4)during the study period (Jul.2005-
Jun.2006)
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Figure ( 3): Seasonal changes in the mean concentrations of 2ring, 3ring, 4ring, Sring and 6ring-PAHs
compounds in the both types of clams Unio tigridis and Pseudodontopsis

PAHs accumulated in clam tissues several orders of
magnitude higher than those in the water and
sediments[15]. and the main routes for taking PAHs are
through filtration of water for some times and ingestion
of sediments[16].. Therefore, the patterns of PAHs
distribution are similar to those in water and sediments.
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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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Figure (4): Relationship between the concentrations of 2ring, 3ring, 4ring, Sring and 6ring-PAHs and total PAHs
in the both types of clams tigridis and Pseudodontopsis euphraticus (clam1 and2 respectively)with those in water

and sediment of Euphrates river.

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[17,18,19].
Similar results were obtained by Roper et al.(1997) [20].
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
environmental  factors as  temperature,  water
concentrations that may influence the rate of different
physiological processes in the clams. Therefore the
concentrations of PAHs were expected to change[21].
High concentrations of PAHs in clams were recorded
during the cold seasons rather than the hot seasons.

This may be related with the mechanisms as
volatilization, photolysis, sedimentation and hydrological
processes that may cause the variation in the
concentrations of PAHs in water and sediments and thus
the concentrations of PAHs in clams . In general wide
range of physical(rate of mixing, rate of sedimentation,
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diffusion of pollutant between sediment pore water and
water column and resuspension), Chemical(pH, sediment
organic content, organic matter characteristics) and
biological (Biotransformation, lipid content, organism
size or age, organism behavior, diet as sediment
ingestion, feeding mechanism and grganism response to
physicochemical conditions) factors that have the
potential to affect the bioavailability|of PAHs in the clam
[17].Some individual PAHs showed high concentrations
during summer which may be related to the recent input
from atmosphere or the loads of sewage effluents close to
the site where the clams were (collected. Also the
procedures of extraction, clean-up, storage and condition
of analysis, efficiency of HPLC were all the factors that
affected the concentrations recorded| However the blanks
of all reagents, glassware's and samples were done and
recorded no contamination but few exception. In these
cases the concentrations were almost corrected. The
present results referred to high concentration for HMW-
PAHs in comparision with low molecular weight PAHs
LMW-PAHs in both species of| clams (Figure5) .
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Figure(5):Mean concentration of LMW-PAHs, HMW-PAHsand Total PAHs in both species of clams Unio
tigridis and Pseudodontopsis(clam 1&clam?2 respectively)

These results leads to the suggestion of pyrogenic input
of PAHs. Also the lack of detoxifying enzymes as mixed
function oxidase(MFOQ) and resistant of HMW-PAHSs to
microbial, photodegradation and metzbolisms lead to
their accumulation in the tissues [10,22,23]. The lipid
content of tissues is an important factor affecting the
concentrations of PAHs in the organisms 13,17,18].
Because of the lipophilic properties of PAHs, they tend
to accumulate in the lipid. Therefore there is a positive
correlation between PAHs concentrations and lipid
content [11,24]. .Similar correlation was recorded in
present study (r = 0.964, P<0.01) for Urio tigridis and (r
= 0972 , P<0.01) for Pseudodontopsis euphraticus.

Crosby (1998)was suggested that the accumulation of
pollutants in fat body never reach the toxic
concentrations which may be related to slow
accumulation rate and the loss of fat by organisms that
does not provide the toxic level. One way to assess the
bioavailability of PAHs in the environment is to compare
individual PAH concentration in the organisms to PAHS
concentrations in water (BCF=concentrations of PAHs in
organism / Concentrations in the water) and sediment
(BSAF concentrations of PAHs in organisms /
concentrations in the sediment) as demonstrated by other
researchers [19,26,27,28] (table2).

Table(2):BioConcentration Factors and BioSediment Accumulation Factors for PAHs in clams tigridis and
Pseudodontopsis euphraticus (clam 1 &clam 2 respectively

Con.in water | Con. in sediment Con. in claml Con. in clam2 BSAF
d BCF BSAF BCF

e g (ng/2DW) (ng/gDW) (ng/gDW)
Nap 042 4.55 0.05 0.12 0.12 533 12.83 11.76
Acpy 0.02 1.21 35.68 1784 320 13.33 666.5 110.16
Acp&Flu 0.09 398 18.43 204.8 50.16 1.98 22 22.81
Phen 0.05 16.57 20.02 400.4 13.1 14.1 282 8.51
Ant 0.12 3.93 7.85 65.42 1.98 6.5 54.17 16.39
Fluor 0.07 7.02 45.1 644.3 69.56 54.2 774.28 | 77.21
P 0.04 11.47 51.7 1442.5 | 54.48 40.0 1000 34.87
BaA 0.06 7.20 49.61 826.3 4961 535 891.67 | 74.31
Chry 0.69 29.40 171.83 249.02 | 63.32 188.33 272.54 | 64.06
BbF 0.15 11.78 69.15 531.9 63.59 65.78 506 55.84
BkF 0.49 10.75 36.23 73.94 36.53 93.87 191.19 | 89.31
BaP 0.88 19.98 101.75 115.6 55.17 86.2 97.95 43.14
DbA 0.61 21.36 159.85 262.1 120.85 181.43 29743 | 126.61
BghiP 0.64 65.47 264.45 413.2 134.25 325.21 508.14 | 1523
IND 0.63 32.66 56.63 89.88 18.78 43.45 68.97 13.3

The present results referred to BCF that ranged
between(0.12-1784) in Unio tigridis for Maphthalene 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 relation between BCF
and water partition coefficient(Kow).The high number,
the more tendency to bioaccumulatior and may be
greater for HMW-PAHSs. [17]. reported that the BCF
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concentrations from (6-236) were recorded for clam
Rangia cuneata and 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 . [27].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 water were 10.3 to 1349
indicating low to moderate potential for accumulation of
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PAHs from sediment . The concentration of BSAF less
than 1 referred to lowered bioavailability of PAHs for
organisms[26] . However several factors should be
explained the decreased BSAF concentrations of some
individual PAHs .These include differences in
hydrophobic character between mussel lipid 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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