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Abstract: Oil pollutants are one of the most dangerous pollutants to the aquatic 
environment, which affects aquatic organisms. Total petroleum hydrocarbon (TPH) and 
polycyclic aromatic hydrocarbon (PAHs) levels were examined in the muscles of Planiliza 
klunzingeri at two stations on the Shatt Al-Basrah Canal seasonally. The results of the 
current study indicated that there is a variation in the levels of total petroleum hydrocarbons 
in the two study areas, which is ranged between 48.9 and 5.9 µg.g-1dry weight during the 
summer and autumn seasons. On the other hand, the statistical analysis showed high 
statistically significant differences in the level of total hydrocarbons in the muscles of fish 
in winter and summer, but no significant differences were recorded in spring and autumn. 
The results of (PAHs) in P. klunzingeri ranged between 0.644 and 36.961 ng.g-1dry weight 
in spring and winter, while lipid values ranged between 7.88% and 19.85% during spring 
and winter, Statistical analysis showed significant differences in muscle fat across seasons 
and for both stations during the seasons. The study also showed that the origin of (PAHs) 
from Pyrogenic sources for all seasons, as (PAHs) with high molecular weight (HMW-
PAHs) were generally predominant and pollution in fish falls within low pollution. 
Keywords: muscles, polycyclic aromatic hydrocarbons, Planiliza klunzingeri, Shatt Al-Basrah canal. 

Introduction 

Pollution of crude oil-based petroleum 
hydrocarbons is an important issue threatening 
the aquatic environment worldwide (Galo et al., 
2022). It causes serious problems that have 
affected aquatic organisms, as due to the 
expansion Urban activities (Galo et al., 2023). 

In addition, the ongoing impacts of seawater 
and the decline in freshwater discharge lead to 
deteriorating water quality (Hammadi et al., 
2023). As well as the use of fertilizers in 
agriculture and wastewater discharge inputs 
from pollutants and nutrients  (Galo & Resen, 
2024). Oil is a mixture of aromatic 
hydrocarbons and saturated hydrocarbons, 
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natural gas (Mahjoubi et al., 2018). This leads 
to a change in the natural characteristics of the 
environment (Badrzadeh et al., 2022). Habitats 
and organisms have been affected by the total 
petroleum hydrocarbons as a pollutant in their 
natural environment (Sayed et al., 2021). 
Awing to petroleum hydrocarbons are highly 
lipophilic to fats, Fish are able to absorb them 
(Rodrigues et al., 2010). Therefore, fish can be 
used as bioindicators to assess pollution levels 
in the aquatic environment (Wang et al., 2021). 

     Over the past decades, the sources of these 
compounds have been experimental products, 
waste incineration, gas emissions, plastic waste 
ash and transportation, and polycyclic aromatic 
hydrocarbons, all of which are inherently 
hazardous due to their toxic and carcinogenic 
properties, environmental stability is crucial for 
assessing the environmental risks of 
contaminants. (Mofijur et al., 2024). 

     The International Agency for Research on 
Cancer (IARC) confirmed according to its 
classification the presence of eight compounds 
of aromatic hydrocarbons containing more than 
four integrated rings (high molecular weight) 
and therefore considered carcinogenic, for their 
ability to resist decomposition by 
microorganisms, Additionally, they accumulate 
in fish (Bakhtiari et al., 2009). 

    There are two types of polycyclic Aromatic 
hydrocarbons, the first containing 1 -3 ring 
merging rings with water solubility and volatile 
substances called (Low molecular weight 
PAH), so it is sensitive to decomposition 
processes, while the high molecule that 
contains more than four merging rings with less 
solubility and volatilization and more lipophilic 
than the low molecular (Al-Talal et al., 2019). 

     P. klunzingeri inhabit estuaries, temperate 
and tropical coastal waters (González-Castro & 
Ghasemzadeh, 2016). The Mugilidae family 
includes 26 genera and 79 edible species. It is 
considered of global commercial importance 
and is widely distributed in the Arabian Gulf, 
forming part of the Iraqi fish stock. (Mohamed 
& Abood, 2020). Organic and inorganic matter 
and fish eggs are the main component of food 
(Mohamed & Al-Hassani, 2023), so P. 
klunzingeri can be used as a biological indicator 
for environmental monitoring. (Minos et al., 
1995). 

       The aim of the study was to determination 
level TPHs and lipid content to highlight the 
sources and concentrations of PAHs in the 
muscles of P. klunzingeri muscles and to 
compare it with other studies to assess 
contamination levels. 

Materials & Methods  

Study & sampling area 

The Shatt Al-Basrah Canal is one of the 
waterways that connect Iraq to the Arabian 
Gulf and represents the lower southern part of 
the general estuary drain. It extends for a 
distance of approximately 38 km, It lies 
between latitudes 30°27´-30°28´N  north and 
47°50´- 47°49 east within the alluvial plain,. It 
transports floodwaters directly to the Arabian 
Gulf via Khor Abdullah (UNEP, 2001).  

       The samples were taken at two stations, the 
first station near the Shatt Al-Basrah gas power 
station located northwest of Basrah (N: 47°44´- 
42°5 E: 30°28´-28°1´) and the second station 
near the regulator of the Shatt Al-Basrah and is 
located in the southwestern part of the city of 
Basrah (E: 30°24´-40°1 N: 47°46´- 22°6). The 
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first station is about 13 km away from the 
second station, the study area is affected by the 
presence of sewage pipes and the Basrah oil 
refinery, as well as the presence of neighboring 
residential communities and small boats used. 
On the other hand, the waters of the two 

stations are affected by the discharge of 
irrigated land and tidal phenomenon of the 
Shatt al-Basra Regulator, which connects to 
Khor Abdullah and ends in the Arabian Gulf. 
(Fig. 1). 

Fig. (1): Map of sampling sites in the Shatt Al-Basrah Canal. 

     Planiliza klunzingeri was collected using 
gill nets seasonally, at two stations on the Study 
area, and for a period of twelve months spread 
over four seasons starting from winter 2023 to 
autumn 2024 to estimate TPHs and aromatic 
compounds. The samples were placed in an ice-
filled container and transported to the 
laboratory the morphological measurements 
were taken and stored at -4°C, the muscles were 
taken for analysis, to measure the levels of 
(TPHs) and (PAHs) in the fish muscles.  

 

 

Total petroleum hydrocarbons extraction  

According to the standards of (Goutx & Saliot, 
1980). Three grams of dried fish were used in a 
Memmert B36 incubator, made in Germany, at 
a temperature not exceeding 50°C. The ground 
fish was sampled and Placed for 24 hours in 
100 ml of extraction solvent mixture (methanol: 
benzene v/v 1:1). The extraction process was 
carried out using the Soxhlet Intermittent 
Extraction method. The contents were poured 
into a separating funnel and 15 ml of aqueous 
solution of 4N MeOH (KOH) was added at 
40°C for 2 hours. 50 ml of n-hexane was added 
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and then left to settle after shaking well. 
Formed in two layers. The upper layer 
containing hydrocarbons was taken; the 
extracted samples were transferred to a 
separation column and collected from it, 
allowed to dry, and dissolved in pure hexane 
for measurement of TPHs using a fluorescence 
spectroflurophotometer. The sixteen most toxic 
substances listed by the EPA (Yan et al., 2004) 
were evaluated. In fish using the Capillary Gas 
Chromatography (GC).  

Calibration 

A known weight of Basra crude oil was 
dissolved with a specified volume of n-hexane 
for titration by a spectroflurophotometer from 
Shimadzn, made in Japan, model RF-540. 

Lipid Extraction 

Muscles sections of the studied fish were dried 
and then dissolved in a mixture of n-hexane, for 
the purpose of determining the lipid 
concentrations in them (Egan et al., 1981). 

Statistical analysis  

The statistical analysis of the data was 
performed using SPSS 20 software (Statistical 
Package for Social Sciences). Also, Least 
Significant Differences Test LSD test was used 
to determine significance differences under the 
probability level of P˂0.05 through the 
ANOVA test in the current study sites 
(Snedecor & Cochran, 1989). 

Results & Discussion 

The study showed variation in hydrocarbon 
concentrations at the studied stations, where the 
lowest concentrations of (TPHs) in P. 
klunzingeri (7.88 and 5.9) µg.g-1.dry weight 
were achieved during the autumn for the first 

and second stations, respectively, while the 
highest concentrations of (TPHs) in P. 
klunzingeri (48.9 and 33.8) µg.g-1dry weight 
were achieved during the summer for the first 
and second stations, respectively (Fig. 2). 

     The lowest concentration of PAHs (11.583 
and 0.644) ng.g-1dry weight was during winter 
for stations first and second, respectively, while 
the highest concentration (24.690 and 36.961) 
ng.g-1. Dry weight was during summer and 
spring for stations first and second, respectively 
(Fig. 3), the most abundant compounds were 
Indeno (1, 2, 3, cd) pyrene + dibenzo at the first 
station (Fig. 4) while Benzo (g, h, i) perylene 
was the most abundant at the second station 
(Fig. 5). 

    No light molecules such as Naphthalene, 
Acenaphthylene and Acenaphthene, Fluorene 
and Phenanthrene were recorded at the two 
stations during the study except for Anthracene 
which was recorded at the spring at the first 
station where it recorded 0.372281 ng.g−1dry 
weight. 

     Heavy molecular weight compounds such as 
Benzo (K) Fluoranthene and Benzo (A) Pyrene 
were detected in all seasons and at both 
stations, while Indeno (1, 2, 3, cd) pyrene + 
dibenzo was not recorded during the winter at 
both stations, and Benzo (g, h, i) perylene was 
not recorded during the winter only at the 
second station and was recorded in all seasons 
in the first station. Chrysene was also recorded 
in the second station only during the spring, 
recording 1.119225 ng.g−1dry weight, and it 
was found that both Fluoranthene and Pyrene 
were not recorded during the winter only and at 
both stations. 



5th International Scientific Conference of Agriculture Researches: (ISCARDAS 2024), November 27-28, 2024. 
Galo et al. / Basrah J. Agric. Sci., 38(Special Issue), 400-416,2025 

404 
 

     The highest lipid content was recorded in the 
P. klunzingeri muscles during the spring 
(16.52% and 19.85%), while the lowest value 
were recorded during the winter 10.45% and 
7.88% at the first and second stations 
respectively. (Fig. 6). The results of the 

statistical analysis showed that there were 
significant differences (P≤0.05, sig=0.0001)) in 
fish muscle lipid in the two stations and during 
the seasons of the year, but no significant 
differences were recorded (p>0.05, sig=0.101) 
between the two stations during the summer.

 

Fig. (2): TPHs in the P. klunzingeri muscles. 

 

Fig. (3): Total PAHs in the P. klunzingeri muscles.  
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Fig. (4): Percentage of PAHs in fish muscles in the first station. 

 

Fig. (5): Percentage of PAHs in fish muscles at the second station.
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Fig. (6): Concentrations of lipids (%) in the muscles of P. klunzingeri  

Discussion  

Fishes are an important and main food source 
for people in Basrah Governorate, and the study 
area serves as a waterway connecting the Iraqi 
marshes to the northern part of the Arabian 
Gulf (Al-Aesawi et al., 2013). P. klunzingeri 
enter the canal for feeding and reproduction 
(Mohamed & Al-Hassani, 2023). The ability of 
fish to accumulate hydrocarbons in their bodies 
in concentrations higher than those in their 
aquatic environment (Zhou et al., 1997) shows 
their importance when they reach humans 
directly. 

     The current study showed variation in the 
rate of accumulation of TPH concentrations 
during the study seasons, with the highest 
concentration reaching 48.9 µg.g-1dry weight in 
the summer at the first station, while the lowest 
concentration reached 5.9 µg.g-1dry weight 
during the autumn at the second station. This 
study was compared with other studies in Iraq 
(Table 1). It was found that the concentrations 
recorded in the current study are higher than the 
fish standard (Ansari et al., 2012). 

    However, Galo et al., (2023) reported higher 
concentrations than the current study in the 
Shatt Al-Basrah, it is likely due to biological, 
anthropogenic and biochemical influences, in 
addition to the decomposition and 
transformation processes that occur to organic 
materials (Rushdi et al., 2018). Also, due to the 
increased fishing boats and untreated sewage 
and domestic wastewater. (Galo & Resen, 
2024) i.e.; high hydrocarbon inputs resulting 
from pollution by discharges of petroleum 
products (Huguet et al., 2019). Also, the current 

study is less than what has been recorded in 
Saudi Arabia because the coasts of the Arabian 
Gulf are considered places of oil export, and on 
the other hand the release of ballast water 
quantities from supertankers, washing basins, 
loading docks in addition to exhaust oils, Fish 
feeding habitats are affected by high inputs 
from hydrocarbons (Al-Saad et al., 2011). The 
pollution conditions for nutrition habitats, food 
sites and main sources are the causes of 
differences in hydrocarbon concentrations in 
fish tissues (Johnson-Restrep et al., 2008), 
which results largely from oil-related activities 
(Galo et al., 2022). 

    Except for spring, the highest concentrations 
was recorded in the first station, which may 
also be due to the presence of some industrial 
facilities that dump their waste in the Shatt al-
Basrah, On the other hand, untreated 
wastewater (Al-Saad et al., 2017a). 

     The increase in second station concentration 
levels during the spring may be attributed to the 
abundance and diversity of food due to the 
flowering of plants and phytoplankton that are 
capable of accumulating hydrocarbons, Also, 
changes in the physical and chemical factors of 
the water body cause changes in the structure of 
the organisms within it. (Akaahan et al., 2014). 

     The study demonstrated significant 
differences in fish fat (P≤0.05) at the study 
stations, but no significant differences were 
recorded between the two stations during the 
summer. The lowest values were recorded in 
the winter (10.45% and 7.88%), while the 
highest values were recorded in the spring 
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(16.52% and 19.85%), respectively, at the two 
stations. 

    The increase in fish lipid content during 
spring may be attributed to the abundance of 
phytoplankton that fish feed on, as they thrive 
in spring, As well as organic crumbs, algae and 
diatoms. (Mohamed & Al-Wan, 2020). 

    Both micro and macroalgae have also been 
cited as potential candidates for the provision of 
unsaturated fatty acids although their Lipid 
content is relatively low, they contain higher 
levels of unsaturated fatty acids (Kendel et al., 
2013); which vary according to season, 
geographical region and environmental factors, 
as well as the arrival of some fish to sexual 
maturity that coincides with the spring season, 
as Lipids play an important role in the optimal 
use of dietary protein for growth and 
reproductive performance during reproductive 
period (Das & Biswas, 2019). 

    The low Lipid content during the winter may 
be due to the significant energy loss of fish 
species consumed in their search for food 
scattered throughout the river (Inhamuns & 
Franco, 2008). Also, due to the increased 
energy costs of metabolism in fish, the total 
lipid content in fish, it is affected by the 
nutritional status, life cycle, and fish species. 
(Das & Biswas, 2019), which also be taken into 
account when explaining the effects of 
environmental pollution on fish physiology, the 
accumulation of pollutants depends on the 
percentage of fat (Levesque et al., 2002). 

    The current study showed that the 
concentrations of TPHs in fish were ranged 
between 5.9 and 48.9 µg.g-1dry weight. The 
variation in TPH concentrations muscles of fish 
during the seasons this is likely due to the type 

and availability of food and the feeding method 
(Nasir, 2007). The current study also showed 
there is a relationship between the values of 
petroleum hydrocarbons and the fat content of 
fish species, as studied (Sun et al., 2016), as the 
bioaccumulation factor increases with the 
increase in chemical hatred of organic 
pollutants to water due to the increased 
tendency of the chemical to reduce solubility in 
water and increase its affinity to fish lipid 
instead of remaining dissolved in aqueous 
solution (De Mora et al., 2004). It has been 
observed that tissues with fatty content of fish 
he percentage of organic pollutants in it is high. 
(Reinert, 1969). Differences in pollutants levels 
among fish species are also associated with 
average Lipid concentrations in these species 
(Reinert, 1970). 

    The PAHs values in muscles  of P. 
klunzingeri collected at the study station were 
indicated in tables (3 and 4) The most abundant 
compounds were Indeno (1, 2, 3, cd) pyrene + 
dibenzo in the first station (Fig. 4) and Benzo 
(g, h, i) perylene in the second station (Fig. 5) 
and dominant heavy molecules such as 
Benzo(K) Fluoranthene and Benzo (A) Pyrene 
appeared in all seasons and at both stations. The 
presence of low molecular weight polycyclic 
aromatic hydrocarbons present in tissues may 
be attributed to metabolic transformations of 
high-molecular weight polycyclic aromatic 
hydrocarbons occurring in fish liver (Meador et 
al., 1995). He explained (Perugini et al., 2007). 
Fish have the ability to change the pattern and 
concentrations of PAHs in their tissues by 
converting an estimated 99% within 24 hours 
into metabolites of PAHs after absorption Also, 
none of the light molecules such as 
Naphthalene, Acenaphthylene, Acenaphthene, 
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Fluorene, and Phenanthrene were recorded at 
the two stations during the study, except for 
Anthracene, which was recorded in the spring 
at the first station, where it recorded 0.372281 
ng.g−1dry weight., This may be due to the fact 
that low molecular weight polycyclic 
hydrocarbons are water-soluble and volatile, so 
they are sensitive to decomposition processes 
(Al-Talal et al., 2019). 

    There are many non-specific factors that can 
play a role in the bioavailability of PAHs in P. 
klunzingeri as the abundance of dissolved 
oxygen, food type and stress affect levels of 
polycyclic aromatic hydrocarbons, fish living in 
an industrially contaminated environment or 
sewage may be exposed to higher levels of 
polycyclic aromatic hydrocarbons (Lemke & 
Kennedy, 1997). Based on the recommendation 
of the World Health Organization on Food 
Additives and FAO through the Joint Expert 
Committee using Benzo (A) Pyrene was 
recommended as a general indicator of total 
polycyclic aromatic hydrocarbon pollution. 
(Anyakora et al., 2005) at <10 ug.kJ-1 dry 
weight. 

    Our current study in tables (3 and 4) 
indicated that the concentrations of Benzo (A) 
Pyrene in fish tissue at study stations and for all 

seasons are lower than those in the guideline, so 
the concentrations of PAHs in the muscle tissue 
of P. klunzingeri are low pollution. 

    The study indicated that the total 
concentrations of PAHs recorded in the muscle 
tissue of P. klunzingeri ranged between 0.644 
and 36.961 ng.g-1.dry weight. It is likely to the 
variation in total PAHs concentrations during 
the different seasons is due to the different type 
and regimen, food abundance, place of living, 
Lipid content and affecting environmental 
conditions (Frapiccini et al., 2020). 

      It is known that fish can accumulate high 
concentrations of Pollutants within their tissues 
(Al-Obeidi  & Al-Hamadawi, 2023), through 
water and food, as the accumulation occurs 
within fish tissues through food chains. To find 
out the source of PAHs within the muscle 
tissues of fish, the ratio of Flouranthene to 
Pyrene compound was calculated, which is 
greater than (1). Tables (3 and 4), indicating 
that its source for all seasons except spring is 
(Pyrogenic) (Zakaria et al., 2002). When 
comparing total muscle concentrations of P. 
klunzingeri locally and globally, we find that 
they are within what has been recorded and 
contain contaminants (Table 2). 

 
Table (1): Comparison of petroleum hydrocarbon concentrations in muscle of P. klunzingeri and 

other fishes from Iraq and other marine areas.  

References TPHs (µg g-1) Region 

Fowler et al., 1993 9.6-310 The Arabian Gulf 

Nasir, 2007 11.44-48.16 Northwest Arabian Gulf 

Al-Saad et al. 2017b 2.47- 21.52 Shatt Al-Arab River 

Ugwu & Achadu, 2021 1.97 – 52.84 Nigeria 

Galo et al. 2023 6.2-57.5 Shatt Al-Basrah Canal 

The current study 5.9-48.9 Shatt Al-Basrah Canal 
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Table (2): Comparison of the concentrations of polycyclic aromatic compounds in P. klunzingeri 

muscle with those of other fish species in Iraq and the world. 

References PAHs ( ng g-1) Region Fish species 

Fowler et al., 1993 2.2 – 110 Oman 

Arius thalassinus,  
Epinephelus tauvina, 

Epinephelus sp.,  Lethrinus 
nebulosus,  

Silva et al., 2007 11.44-48.16 Coanabara Bay, Brazil Mugil lisa and 
Micropogonias furniere 

Anyakora & Coker, 2007 0.41 – 39.64 Niger Delta / Africa 

Clarais gariepinnus,  Liza 
dumerillii, Parachanna 
obscura, Pseudolithus 
elongatus,  

Recabarren-Villalon et al., 2019 11.27 – 52.80 Argentina Cynoscion guatucupa 
Bostanzadeh et al., 2022 9.52 - 43 Huralazim wetland in Iran Mesopotamichthys sharpeyi 

Al-Salman  et al., 2024 23.55 – 55.81 Shatt Al-Arab river Coptodon zillii, 
Oreochromis aureus 

The current study 0.644 - 36.961 Shatt Al-Basrah Canal P. subviridis 

 
Table (3): Types and concentrations of PAHs in muscle tissue of P. klunzingeri at the station 1 

during the seasons. 

* ND= Not Detected. 

 
 
 

PAHs in P. klunzingeri (ng.g-1dry weight) at Station 1. 
Aromatic compounds winter Spring summer autumn 

Naphthalene ND ND ND ND 
2-methyl naphthalene ND ND ND ND 

1-methyl naphthalene ND ND ND ND 

Acenaphthyene ND ND ND ND 

Acenaphthene ND ND ND ND 

Fluorene ND ND ND ND 
Phenanthrene ND ND ND ND 
Anthracene ND 0.372281 ND ND 

Fluoranthene ND 0.392525 2.48256707 0.566493 
Pyrene ND 0.033413 0.036969568 0.126161 

Chrysene ND ND ND ND 
Benzo (A) anthracene ND 0.958178 ND ND 

Benzo (B) Fluoranthene ND 0.103427 0.109541196 ND 
Benzo (K) Fluoranthene 0.154072 0.3013 0.37447482 1.171736 

Benzo (A) Pyrene 0.859821 0.10459 0.096392117 0.661317 
Indeno (1,2,3,cd) pyrene+ dibenzo  4.74333 10.17758926 4.034221 

Benzo (g, h ,i) perylene 10.56961 2.755163 11.41257304 13.11365 
Sum. of the PAHs 11.5835 9.764208 24.69010707 19.67358 

Fluoranthene/Pyrene ND 11.74767 67.151639 4.490239 
Fluoranthene/Pyrene ND Pyrogenic Pyrogenic Pyrogenic 
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Table (4): Types and concentrations of PAHs in muscle tissue of P. klunzingeri at Station 2 
during the seasons . 

* ND= Not Detected.                  

 

Conclusions 

Panelize klunzingeri is able to accumulate 
hydrocarbons in their muscles, as they recorded 
high concentrations of TPHs and total lipids, 
Most of the PAHs of high molecular weights 
and their source (Pyrogenic) and Benzo (A) 
Pyrene concentrations in study stations and for 
all seasons were <10 ug.kg-1, so they fall within 
the range of globally recorded values for low-
pollution areas, the recording of Benzo (A) 
pyrene concentrations in all seasons and Benzo 
(A) anthracene in spring is a risk indicator that 
we recommend taking into account due to their 
potential accumulation and the fact that they are 
serious carcinogens. 
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Naphthalene ND ND ND ND 
2-methyl naphthalene ND ND ND ND 

1-methyl naphthalene ND ND ND ND 

Acenaphthyene ND ND ND ND 

Acenaphthene ND ND ND ND 

Fluorene ND ND ND ND 
Phenanthrene ND ND ND ND 
Anthracene ND ND ND ND 

Fluoranthene ND 0.044698 4.355398 1.264387 
Pyrene ND 0.032923 0.631836 0.063047 

Chrysene ND 1.119225 ND ND 
Benzo (A) anthracene ND 1.019258 ND ND 

Benzo (B) Fluoranthene ND 0.343189 1.153406 ND 
Benzo (K) Fluoranthene 0.133899 0.972333 0.130472 0.488064 

Benzo(A) Pyrene 0.510404 0.433949 1.61718 0.590954 
Indeno(1,2,3,cd) pyrene+ dibenzo ND 18.18608 10.09751 4.284914 

Benzo (g, h ,i) perylene ND 14.80986 7.604116 20.62871 
Sum. of the PAHs l 0.644303 36.96151 25.58992 27.32007 

Fluoranthene/Pyrene ND 1.357653 6.8932413 20.05467 
Fluoranthene/Pyrene   ND Pyrogenic Pyrogenic Pyrogenic 



5th International Scientific Conference of Agriculture Researches: (ISCARDAS 2024), November 27-28, 2024. 
Galo et al. / Basrah J. Agric. Sci., 38(Special Issue), 400-416,2025 

411 
 

ORCID 
A.M.G.: https://orcid.org/0009-0001-8240-0694 

A.K.R.: https://orcid.org/0000-0001-0348-8325 

M.A.T.A.: https://orcid.org/0000-0002-4703-2224 

Conflict of Interest 
The authors declared that they have no conflict of 
interest. 

Ethical approval 

All ethical guidelines related to fish and their 
care issued by national and international 
organizations were implemented in this report. 

References 
Al-Aesawi, Q. M. F., Abdullah, S. S., & Al-Jabbari, M. 

H. A. (2013). Assessment of hydraulic changes due to 
construction of a barrage in the Shatt Al-Basrah canal 
using one-dimension model (Mike 11). 
Mesopotamian Journal of Marine Sciences, 28(1), 
61-68. https://doi.org/10.58629/mjms.v28i1.155 

Al-Obeidi, L., & Al-Hamadawi, H. A. (2023). 
Determination of some heavy metals in tissues of 
binni Mesopotamichthys sharpeyi and water in Al-
Dalmaj Marsh/Iraq. Al-Kufa University Journal for 
Biology, 15(3), 164-177. 
https://doi.org/10.36320/ajb/v15.i3.12703 

Al-Saad, A. A., Farid, W. A., & Al-Adhub, A. Y. (2011). 
Distribution and seasonal variations of n-alkanes in 
some species of molluscs from Shatt Al-Arab river. 
Mesopotamian Journal of Marine Sciences, 26(2), 
182-196. https://doi.org/10.58629/mjms.v26i2.183 

Al-Saad, H. T., Al-Ali, B. S., Al-Anber, L. J., Al-Khion, 
D. D., Hantoush, A. A., Saleh, S. M., & Alaial, A. H. 
(2017b). Total petroleum hydrocarbon in selected fish 
of Shatt Al-Arab River, Iraq. International Journal of 
Marine Science, 7(1): 1-7.doi: 
10.5376/ijms.2017.07.0001 

Al-Saad, H. T., Al-Timari, A. A. K., Douabul, A. A. Z., 
Hantoush, A. A., Nasir, A. M., & Saleh, S. M. 
(2017a). Status of oil pollution in water and sediment 
from Shatt Al-Arab Estuary and North-West Arabian 

Gulf. Mesopotamian Journal of Marine Sciences, 
32(1), 9-18. https://doi.org/10.58629/mjms.v32i1.85 

Al-Salman, A. N., Al-Niaeem, K. S., & Al-Ghizzawi, G. 
A. J. (2024). Polycyclic aromatic hydrocarbons 
(PAHs) in sediment and two tilapia fish species with 
the health risk of their consumption of the Shatt Al-
Arab River, Basrah, Iraq. International Journal of 
Aquatic Biology, 12(4), 383-398. https://ij-
aquaticbiology.com/index.php/ijab/article/view/2277 

Al-Talal, E.A., Talal, A.A., & Al-Saad, H. T. (2019). 
Regional and seasonal variation of polycyclic 
aromatic hydrocarbons in water and mollusca at 
Quarna North of Shatt Al-Arab River. International 
Knowledge Sharing Platform, 9(14), 31-48. 
https://www.iiste.org/Journals/index.php/JNSR/article
/view/48796 

Ansari, Z. A., Desilva, C., & Badesab, S. (2012). Total 
petroleum hydrocarbon in the tissues of some 
commercially important fishes of the Bay of 
Bengal. Marine Pollution Bulletin, 64(11), 2564-
2568. 
https://doi.org/10.1016/j.marpolbul.2012.07.029 

Anyakora, C., & Coker, H. (2007). Assessment of 
polynuclear aromatic hydrocarbon content in four 
species of fish in the Niger Delta by gas 
chromatography/mass spectrometry. African Journal 
of Biotechnology, 6(6), 737-743. 
https://www.ajol.info/index.php/ajb/article/view/5689
5 

Anyakora, C., Ogbeche, A., Palmer, P., & Coker, H. 
(2005). Determination of polynuclear aromatic 
hydrocarbons in marine samples of Siokolo Fishing 
Settlement. Journal of chromatography A, 1073(1-2), 
323-330. 
https://doi.org/10.1016/j.chroma.2004.10.014 

Akaahan, T. J. A., Araoye, P. A., & Olabanji, F. M. 
(2014). Macro invertebrate's fauna group and their 
relationship with environmental variables in River 
Benue at Makurdi, Benue State, Nigeria. Journal of 
Ecology and the Natural Environment, 6(8), 271-
279.https://doi.org/10.5897/JENE2014.0460 

Badrzadeh, N., Samani, J. M. V., Mazaheri, M., & 
Kuriqi, A. (2022). Evaluation of management 
practices on agricultural nonpoint source pollution 



5th International Scientific Conference of Agriculture Researches: (ISCARDAS 2024), November 27-28, 2024. 
Galo et al. / Basrah J. Agric. Sci., 38(Special Issue), 400-416,2025 

412 
 

discharges into the rivers under climate change 
effects. Science of the Total Environment, 838, 
156643. 
https://doi.org/10.1016/j.scitotenv.2022.156643 

Bakhtiari, A. R., Zakaria, M. P., Yaziz, M. I., Lajis, M. 
N. H., & Bi, X. (2009). Polycyclic aromatic 
hydrocarbons and n-alkanes in suspended particulate 
matter and sediments from the Langat River, 
Peninsular Malaysia. Environment Asia, 2(2), 1-10. 
https://doi.org/10.14456/ea.2009.9 

Bostanzadeh, M., Roomiani, L., Payandeh, K., 
Sabzalipour, S., & Mohammadi Roozbehani, M. 
(2022). Risk assessment of aromatic hydrocarbon 
transfers cyclic through fish consumption (case study: 
Mesopotamichthys sharpeyi of Huralazim wetland in 
Iran). Iranian Journal of Fisheries Sciences, 21(2), 
355-371. https://doi.org/10.22092/ijfs.2022.126283 

Das, A. P., & Biswas, S. P. (2019). Improvised protocol 
for quantitative determination of crude fat in fish 
feeds. Journal of Aquaculture and Marine Biology, 
8(4), 144-146. 
https://doi.org/10.15406/jamb.2019.08.00253 

De Mora, S., Fowler, S. W., Wyse, E., & Azemard, S. 
(2004). Distribution of heavy metals in marine 
bivalves, fish and coastal sediments in the Gulf and 
Gulf of Oman. Marine Pollution Bulletin, 49(5-6), 
410-424. 
https://doi.org/10.1016/j.marpolbul.2004.02.029 

Egan, H., Kirk, R. S., & Sawyer, R. (1981). Pearson’s 
Chemical Analysis of Foods. 8th. ed. Edinburgh, UK, 
Churchill Livingstone. 
https://www.scirp.org/reference/referencespapers?ref
erenceid=1749866 

Fowler, S. W., Readman, J. W., Oregioni, B. J. P. V., 
Villeneuve, J. P., & McKay, K. (1993). Petroleum 
hydrocarbons and trace metals in nearshore Gulf 
sediments and biota before and after the 1991 war: an 
assessment of temporal and spatial trends. Marine 
Pollution Bulletin, 27, 171-182. 
https://doi.org/10.1016/0025-326X(93)90022-C 

Frapiccini, E., Panfili, M., Guicciardi, S., Santojanni, A., 
Marini, M., Truzzi, C., & Annibaldi, A. (2020). 
Effects of biological factors and seasonality on the 
level of polycyclic aromatic hydrocarbons in red 

mullet (Mullus barbatus). Environmental Pollution, 
258, 113742. 
https://doi.org/10.1016/j.envpol.2019.113742 

Galo, A. M., Al-Yassein, R. N., & Resen, A. K. (2022). 
Total petroleum hydrocarbons in water, sediment, and 
Redbelly tilapia, Coptodon zillii in Shatt Al-Basrah 
Canal, Iraq. International Journal of Aquatic Biology, 
10(6), 504-514. 
https://doi.org/10.22034/ijab.v10i6.1782 

Galo, A. M., Resen, A. K., & Alyassein, R. N. (2023). 
Spatial and temporal variation of total petroleum 
hydrocarbons and aliphatic compounds in muscles of 
Planiliza subviridis in Shatt Al-Basrah Canal, 
Southern Iraq. Biological and Applied Environmental 
Research, 7(1), 78-91. 
https://doi.org/10.51304/baer.2023.7.1.78. 

Galo, A. M., & Resen, A. K. (2024). Evaluation of the 
water quality of the Shatt al-Basra Canal using the 
(TSI) Trophic Status Index. Egyptian Journal of 
Aquatic Biology and Fisheries, 28(2), 1119-1135. 
https://doi.org/10.21608/ejabf.2024.353513 

González-Castro, M., & Ghasemzadeh, J. (2016). 
Morphology and morphometry-based taxonomy of 
Mugilidae. Pp, 1-21. In Crosetti, D. & Blaber, S. 
(Editors). Biology, ecology and culture of grey 
mullets (Mugilidae), CRC Press Taylor & Francis 
Group, 539pp. https://doi.org/10.1201/b19927 

Goutx, M., & Saliot, A. (1980). Relationship between 
dissolved and particulate fatty acids and 
hydrocarbons, chlorophyll a and zooplankton biomass 
in Villefranche Bay, Mediterranean Sea. Marine 
Chemistry, 8(4), 299-318. 
https://doi.org/10.1016/0304-4203(80)90019-5 

Hammadi, N. S., Ankush, M. A., Abdullah, S. A., Jassim, 
A. K., & Maytham, A. A. (2023). Assessment of 
water quality of East Hammar Marsh Using Water 
Quality Index (WQI) following the cessation of saline 
tide in 2018. Basrah Journal of Agricultural 
Sciences, 36(2), 243-255. 
https://doi.org/10.37077/25200860.2023.36.2.19 

Huguet, C., Kim, J. H., González-Arango, C., Ramírez-
Valencia, V., Kang, S., Gal, J. K., & Shin, K. H. 
(2019). Sources of organic matter in two contrasting 
tropical coastal environments: The Caribbean Sea and 



5th International Scientific Conference of Agriculture Researches: (ISCARDAS 2024), November 27-28, 2024. 
Galo et al. / Basrah J. Agric. Sci., 38(Special Issue), 400-416,2025 

413 
 

the eastern Pacific. Journal of South American Earth 
Sciences, 96, 102349. 
https://doi.org/10.1016/j.jsames.2019.102349 

Inhamuns, A. J., & Franco, M. R. B. (2008). EPA and 
DHA quantification in two species of freshwater fish 
from Central Amazonia. Food Chemistry, 107(2), 
587-591. 
https://doi.org/10.1016/j.foodchem.2007.07.032 

Johnson-Restrepo, B., Olivero-Verbel, J., Lu, S., Guette-
Fernández, J., Baldiris-Avila, R., O'Byrne-Hoyos, I., 
& Kannan, K. (2008). Polycyclic aromatic 
hydrocarbons and their hydroxylated metabolites in 
fish bile and sediments from coastal waters of 
Colombia. Environmental Pollution, 151(3), 452-459. 
https://doi.org/10.1016/j.envpol.2007.04.011 

Kendel, M., Couzinet-Mossion, A., Viau, M., Fleurence, 
J., Barnathan, G., & Wielgosz-Collin, G. (2013). 
Seasonal composition of lipids, fatty acids, and 
sterols in the edible red alga Grateloupia turuturu. 
Journal of Applied Phycology, 25(2), 425-432. 
https://doi.org/10.1007/s10811-012-9876-3 

Lemke, M. A., & Kennedy, C. J. (1997). The uptake, 
distribution and metabolism of benzo [a] pyrene in 
coho salmon (Oncorhynchus kisutch) during the parr‐
smolt transformation. Environmental Toxicology and 
Chemistry: An International Journal, 16(7), 1384-
1388.  https://doi.org/10.1002/etc.5620160708 

Levesque, H. M., Moon, T. W., Campbell, P. G. C., & 
Hontela, A. (2002). Seasonal variation in 
carbohydrate and lipid metabolism of yellow perch 
(Perca flavescens) chronically exposed to metals in 
the field. Aquatic Toxicology, 60(3-4), 257-267. 
https://doi.org/10.1016/S0166-445X(02)00012-7 

Mahjoubi, M., Cappello, S., Souissi, Y., Jaouani, A., & 
Cherif, A. (2018). Microbial bioremediation of 
petroleum hydrocarbon–contaminated marine 
environments. Recent Insights in Petroleum Science 
and Engineering, 325, 325-350 
https://doi.org/10.5772/intechopen.72207 

Mohamed, A. R. M., & Al-Hassani, A. H. (2023). Food 
habits of two mullets inhabiting Iraqi marine waters, 
Northwest Arabian Gulf. World Journal of Advanced 
Research and Reviews 17(2), 770–779. 
https://doi.org/10.30574/wjarr.2023.17.2.0324 

Meador, J. P., Stein, J. E., Reichert, W. L., & Varanasi, 
U. (1995). Bioaccumulation of polycyclic aromatic 
hydrocarbons by marine organisms. Reviews of 
environmental contamination and toxicology, 143(1), 
79-165. https://doi.org/10.1007/978-1-4612-2542-3_4 

Mofijur, M., Hasan, M. M., Ahmed, S. F., Djavanroodi, 
F., Fattah, I. M. R., Silitonga, A. S., & Khan, T. Y. 
(2024). Advances in identifying and managing 
emerging contaminants in aquatic ecosystems: 
Analytical approaches, toxicity assessment, 
transformation pathways, environmental fate, and 
remediation strategies. Environmental Pollution, 341, 
122889. https://doi.org/10.1016/j.envpol.2023.122889 

Minos, G., Katselis, G., Kaspiris, P., & Ondrias, I. 
(1995). Comparison of the change in morphological 
pattern during the growth in length of the grey 
mullets Liza ramada and Liza saliens from western 
Greece. Fisheries Research, 23(1-2), 143-155. 
https://doi.org/10.1016/0165-7836(94)00334-S 

Mohamed, A. R. M., & Al-Wan, S. M. (2020). 
Evaluation of biological characters of the invasive 
species, Coptodon zillii in the Garmat Ali River, 
Basrah, Iraq. Journal of Fisheries and Aquatic 
Studies, 8(2), 176-185. 
https://www.fisheriesjournal.com/archives/?year=202
0&vol=8&issue=2&part=C&ArticleId=2151 

Mohamed, A. R. M., & Abood, A. N. (2020). Population 
dynamics of three mullets species (Mugilidae) from 
the Shatt Al-Arab River, Iraq. Journal of Agriculture 
and Veterinary Science, 13(9), 22-31. 
https://doi.org/10.9790/2380-1309022231 

Nasir, A. M. (2007). Seasonal variation of the levels of 
petroleum hydrocarbons, Nickel and Vanadium 
metals in water, sediments, some Fishes and Shrimps 
from the Iraqi marine waters. Ph. D. Thesis, College 
of Science, University of Basrah, 154pp. 

Perugini, M., Visciano, P., Giammarino, A., Manera, M., 
Di Nardo, W., & Amorena, M. (2007). Polycyclic 
aromatic hydrocarbons in marine organisms from the 
Adriatic Sea, Italy. Chemosphere, 66(10), 1904-1910. 
https://doi.org/10.1016/j.chemosphere.2006.07.079 

Reinert, R. E. (1969). Insecticides and the Great Lakes. 
Limnos, 2(3), 3-9. 
https://pubs.usgs.gov/publication/1000318 



5th International Scientific Conference of Agriculture Researches: (ISCARDAS 2024), November 27-28, 2024. 
Galo et al. / Basrah J. Agric. Sci., 38(Special Issue), 400-416,2025 

414 
 

Reinert, R. E. (1970). Pesticide concentrations in Great 
Lakes fish. Pesticide Monitoring Journal, 3(4), 233-
240. https://pubs.usgs.gov/publication/1000319 

Recabarren-Villalon, T., Ronda, A. C., & Arias, A. H. 
(2019). Polycyclic aromatic hydrocarbons levels and 
potential biomarkers in a native South American 
marine fish. Regional Studies in Marine Science, 29, 
100695. https://doi.org/10.1016/j.rsma.2019.100695 

Rodrigues, R. V., Miranda-Filho, K. C., Gusmão, E. P., 
Moreira, C. B., Romano, L. A., & Sampaio, L. A. 
(2010). Deleterious effects of water-soluble fraction 
of petroleum, diesel and gasoline on marine pejerrey 
Odontesthes argentinensis larvae. Science of the Total 
Environment, 408(9), 2054-2059.  
https://doi.org/10.1016/j.scitotenv.2010.01.063 

Rushdi, A. I., DouAbul, A. A., Al-Maarofi, S. S., & 
Simoneit, B. R. (2018). Impacts of Mesopotamian 
wetland re-flooding on the lipid biomarker 
distributions in sediments. Journal of Hydrology, 558, 
20-28. https://doi.org/10.1016/j.jhydrol.2018.01.030 

Sayed, K., Baloo, L., & Sharma, N. K. (2021). 
Bioremediation of total petroleum hydrocarbons 
(TPH) by bioaugmentation and biostimulation in 
water with floating oil spill containment booms as 
bioreactor basin. International Journal of 
Environmental Research and Public Health, 18(5), 
2226. https://doi.org/10.3390/ijerph18052226 

Silva, T. F., de Almeida Azevedo, D., & de Aquino Neto, 
F. R. (2007). Polycyclic aromatic hydrocarbons in 
fishes and sediments from the Guanabara Bay, Brazil. 
Environmental Forensics, 8(3), 257-264. 
https://doi.org/10.1080/15275920701506433 

Snedecor, G. W. and Cochran, W. G. (1989). Statistical 
methods, 8th In. Ames: Iowa State Univ. Press Iowa. 
https://www.scirp.org/reference/referencespapers?ref
erenceid=2300515 

Sun, R. X., Lin, Q., Ke, C. L., Du, F. Y., Gu, Y. G., Cao, 
K., ... & Mai, B. X. (2016). Polycyclic aromatic 
hydrocarbons in surface sediments and marine 
organisms from the Daya Bay, South China. Marine 

Pollution Bulletin, 103(1-2), 325-332. 
https://doi.org/10.1016/j.marpolbul.2016.01.009 

UNEP, H. (2001). Partow, H. The Mesopotamian 
Marshlands: Demise of an Ecosystem Early Warning 
and Assessment Technical Report, 
UNEP/DEWA/TR.01-3 Rev. 1 Division of Early 
Warning and Assessment United Nations 
Environment Programme, Nairobi,, 46pp.  

Ugwu, P., & Achadu, A. M. (2021). Assessment of the 
bioaccumulation of TPH and heavy metals in tissue 
of selected fishes’ species caught from stream near a 
Petroleum Processing Plant. Asian Food Science 
Journal, 20(2), 34-39.   

https://doi.org/10.9734/afsj/2021/v20i230262 

Wang, H., Xia, X., Wang, Z., Liu, R., Muir, D. C., & 
Wang, W. X. (2021). Contribution of dietary uptake 
to PAH bioaccumulation in a simplified pelagic food 
chain: modeling the influences of continuous vs 
intermittent feeding in zooplankton and fish. 
Environmental Science & Technology, 55(3), 1930-
1940. https://doi.org/10.1021/acs.est.0c06970 

Yan, J., Wang, L., Fu, P. P., & Yu, H. (2004). 
Photomutagenicity of 16 polycyclic aromatic 
hydrocarbons from the US EPA priority pollutant list. 
Mutation Research/Genetic Toxicology and 
Environmental Mutagenesis, 557(1), 99-108. 
https://doi.org/10.1016/j.mrgentox.2003.10.004 

Zakaria, M. P., Takada, H., Tsutsumi, S., Ohno, K., 
Yamada, J., Kouno, E., & Kumata, H. (2002). 
Distribution of polycyclic aromatic hydrocarbons 
(PAHs) in rivers and estuaries in Malaysia: a 
widespread input of petrogenic PAHs. Environmental 
Science & Technology, 36(9), 1907-1918. 
https://doi.org/10.1021/es011278+ 

Zhou, S., Heras, H., & Ackman, R. G. (1997). Role of 
adipocytes in the muscle tissue of Atlantic salmon 
(Salmo salar) in the uptake, release and retention of 
water-soluble fraction of crude oil hydrocarbons. 
Marine Biology, 127, 545-553. 
https://doi.org/10.1007/s002270050044

 

 



5th International Scientific Conference of Agriculture Researches: (ISCARDAS 2024), November 27-28, 2024. 
Galo et al. / Basrah J. Agric. Sci., 38(Special Issue), 400-416,2025 

415 
 

 

في قناة شط  Planiliza klunzingeriسمك تركیزات الھیدروكربونات العطریة متعددة الحلقات في عضلات 
 البصرة جنوب العراق 

 2عبد الوھاب طاھر  ومجتبى 2كاظم رسن وأمجد *1علي مجید كلو

  *ال�صرة، ال�صرة، العراق �ةمدیر�ة تر� 1
 الأسماك والثروة ال�حر�ة، �ل�ة الزراعة، جامعة ال�صرة، العراققسم  2

وتعد    :المستخلص والزراعي  الصناعي  النشاط  لفرط  نتیجة  المیاه  تلوث  ھي  الحاضر  الوقت  في  شیوعاً  البیئیة  الاخطار  أبرز  من 
المائیة الكائنات  یؤثر على  المائیة مما  البیئة  الملوثات على  اخطر  النفطیة من  الھیدروكربونات    ،الملوثات  إجمالي مستویات  تم فحص 

 PAHs  (Polycyclic Aromaticالعطریة متعددة الحلقات (والمركبات    Total Petroleum Hydrocarbon  (TPHs)النفطیة  
Hydrocarbon  اسماك الدراسة  klunzingeri   Planiliza  في عضلات  نتائج  أشارت  البصرة موسمیاً  قناة شط  على  في محطتین 

الدراس منطقتي  في  النفطیة  الھیدروكربونات  إجمالي  مستویات  في  تباین  وجود  إلى  إذ  الحالیة  معدلاتة،  الھیدروكربونات    تراوحت 
بین   الكلیة  التحلیل 5.9-48.9(النفطیة  أظھر  اخرى  جھة  من  والخریف  الصیف  فصلي  خلال  الجاف  بالوزن  غرام  میكروغرام/   (

ذات دلالة إحصائیة عالیة في مستوى الھیدروكربونات الإحصائي فروق  لم   اجمالي  الشتاء والصیف ولكن  في  الأسماك  في عضلات 
الربیع والخریف،   تسجل فروق معنویة نتائج (في   نانو غرام/  (36.961-0.644)  بین  P. klunzingeriفي   )PAHsكما تراوحت 

الربیع والشتاء،   الجاف في  الدھون  غرام بالوزن  قیم  الربیع والشتاء  %19.85-%7.88( بینبینما تراوحت  كما أشارت نتائج  ) خلال 
بینت الدراسة ان التحلیل الإحصائي إلى وجود فروق ذات دلالة إحصائیة عالیة في الدھون العضلیة في المحطتین وخلال المواسم، كما  

) ھي  HMW-PAHsذات الوزن الجزیئي العالي (  ) PAHs(كما كانت    ولجمیع المواسم،  Pyrogenic) من المصادر  PAHsاصل (
 كما أن التلوث في الاسماك یقع ضمن التلوث المنخفض.السائدة عمومًا 

 . شط البصرةقناة ، Planiliza klunzingeriالھیدروكربونات العطریة متعددة الحلقات،  ، العضلات : الکلمات المفتاحیة
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