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Abstract: The concentrations of petroleum hydrocarbons in living species were
investigated; ten fish and shrimp species were collected from Suez Gulf seashore during
2012. The edible biota tissues were extracted and the n-alkanes were analyzed by Gas
chromatography and FTIR spectrometry. Total alkanes in Trachurusindicus/tlorse
Mackere were 987.439 ng/g and reached 5007.2 ng/g (wet weight) in Sepiaofficinalis /
Cuttle fish common. While, in Loligo / Squid common species the total alkanes is 2754.2
ng/g (wet weight).  Aromatic hydrocarbons were detected by UV absorption spectra; in
addition to the presence aliphatic hydrocarbons were observed through FT-IR analysis.
The results showed that the contamination is more likely occurred as a result of their
ingesting contaminated material than direct body exposure to oil residues in the water
column. The lethal effect of oil concentration occurs in the range (1-10 mg/L), while
sublethal effect occurs at very low concentrations (0.1-1.0 mg/L) and extremely toxic to
phytoplankton especially in bay area where concentration of both oil phytoplanktons
tends to accumulate.

Keywords: Petroleum hydrocarbons, Fish Contamination, Carbon preference index (CPI),

Unresolved complexes mixture (UCM).

1. Introduction

Oil pollutions such as oil spills have severe impacts on aquaculture fisheries in Malaysia. Such
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spills put pressures on marine habitats, causing the spilled oil to bio-accumulate in mollusk, mussels,
fish and other mammals. These aquatic organisms would ingest hydrocarbons through the food chain
for a period of time thus bio-accumulate hydrocarbons in their tissues. Petroleum concentrations as low
as 0.1 ppm have been shown to be acutely toxic to marine larvae [1] and small quantities of crude oil
mixed with sea-water have been shown to affect the feeding behavior of fish and shellfish. Since
hydrocarbons are found to be carcinogenic, eventually this will pose severe health problems to humans
should they consume organisms polluted by hydrocarbons, other toxic effects are dependent on many
factors, including the chemical composition, partitioning properties, bioavailability, bio-accumulation
and the toxicity of the chemical mixture and its constituents [2, 3]. It is important to make the
distinction between chronic and catastrophic oil pollution. Chronic refers to long term but constant low
level seepage of oil into the marine environment from shipping, de-ballasting, etc., and may not be
immediately apparent. Catastrophic events refer specifically to accidental oil spills, which may
contaminate either open oceans or coastal shores Petroleum, either as crude oil or as refined products,
consists of many compounds, most analytical techniques that quantify compounds [4].

Oil in complex mixtures relies on analysis of only a small number of characteristic or
important compounds. The Patuxent Analytical Control Facility (PACF), for example, routinely
quantifies by gas chromatography or gas chromatography/mass spectrometry only 23 of many possible
compounds [4]. This has raised the question on the compounds quantified by the PACF and its
contractors though there are doubtless other combinations of compounds that might provide a useful
basis of quantification. The Egyptian Mediterranean sea environment in many zones and especially
Port Said seashore is severely contaminated by petroleum residues. Ten fish and shrimp species were
collected from this environment during 1998, the level of hydrocarbons in edible biota ranged between
12.7 up to 110.2ug/g dry weight.

The results suggest that significant exposure of the fish samples to petroleum hydrocarbons
which is more likely occurred as a result of their ingesting contaminated material than from direct
body exposure to oil residues in the water column [5]. The accidental discharge of hazardous materials
such as petroleum and chemical solvents to the aquatic environment has become the focus of
increasing regulatory and public concern because of the adverse impacts of such materials on human
health and the environment [6]. Rapid industrial growth has brought about an increase in
environmental pollution along Malaysian coastal environment for decades and may cause some defects
in aquaculture industry. Malaysian coasts are subjected to various threats from petroleum pollution
including routine and accidental oil spills from tankers, spillage of crude oils from inland and offshore
oil fields and run-off from land-based human activities [7]. The aliphatic and polycyclic aromatic
hydrocarbon fractions of dissolved petroleum are readily absorbed by most aquatic organisms because
of their high lipid solubility and are bio-concentrated in fish and shellfish [8]. Currently 100 million
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tons of oil transits the Red Sea annually [9]. It is important to make the distinction between chronic
and catastrophic oil pollution. Chronic refers to long- term but constant low level seepage of oil into
the marine environment from shipping, deballasting, etc., and may not be immediately apparent.
Catastrophic events refer specifically to accidental oil spills, which may contaminate either open
oceans or coastal shores [10].

It would seem that the major type of oil pollution in the Red Sea and the Gulf of Suez belongs
to the former type “chronic”. Both the Red Sea and the Suez Gulf are classified as “Special Areas”
under the international MARPOL convention 73-78. This means that operational discharges from
shipping are restricted. Nevertheless evidence suggests that oil pollution from this source has a far
greater effect on the marine environment than accidental spills. An example of chronic oil pollution
source on the Suez Gulf coast is the authorized discharge of ballast water effluent of the SAFER
supertanker storage at Suez harbor. The public Electricity Corporation reported that frequent accidents
occur to the pipeline and loading hoses when tankers are subjected to strong winds. Eight seasonal fish
samples with different species were chosen for oils extracted from the tissues and n-alkanes were
analyzed by gas chromatography and FT-IR spectrometry. The values of seasonal oil extracted from
fish species ranged

Between 2.0 up to 4.299 mg/g wet weight for winter samples. On the contrary summer fish
samples exhibit values ranging between 0.79 and 9.186 mg/g [11].The Gulf of Suez is a highly
productive fishery area due to the Upwelling processes. The high primary productivity, due in part, to
the up welled nutrients, supports a food web, which ultimately sustains the fish community. The
seasonality of the monsoon winds drive the upwelling and, in turn, cause a seasonal periodicity
throughout the food web [6]. The aim of the study was to perform a baseline study on the state of
Pollution in the muscle tissues of the common fish species, which were surviving in the Gulf Suez and
to determine levels, petroleum hydrocarbons in the flesh of the ten aquatic species collected from the
Gulf of Suez, and attempt to identify the most important sources of contamination to the region and
Shed some light on the sub-lethal effects of the most prominent Contaminants upon the marine
resources in the area, as well as its possible implications with human health consumers in addition to
collect and review relevant existing data and arrange the results that are obtained during the study in a

manner thus to serve as a baseline data for further follow- up study in the region.

2. Experimental Section

2.1. Materials and Instrumentation

The reagents were all analytical reagent grade or chemically pure. All solvents were redistilled
and dried before use by standard procedures [13]. All the oils-extracted from fish samples were
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analyzed according to the standard test method 1P318/75 [13]. Agilent 6890 plus Gas chromatograph
with HP-5, 30 m 0.25 m dim, 0.25 pm film thickness capillary Column. Fourier transforms Infrared
spectral analysis (FT- IR) of the prepared oil was measured on Nicolet IC-10 FT-IR; Thermo Fisher
Scientific model Nicolet 1C-10, CS-Q 01, AKX0901119012A0607 was used in the range 4000-500
cm*[5]. Ultraviolet analysis was carried by UV/VIS/NIR Spectrophotometer (USA) V-570 JASCO on
the oil extracted.

2.2. Methods

2.2.1. Area of study on the Gulf of Suez

The Suez Gulf relatively shallow, with a maximum depth of about 64 m; outside its mouth the
depth drops sharply to about 1,255 m. The Gulf of Suez has a relatively flat bottom with a depth
ranging between 55 and 73 m. Hence, the Gulf spreads a shallow basin filled with the surface water
of the Red Sea. The Gulf of Suez is the most area at risk of pollution in the Red Sea, particularly oil

pollution.

2.2.2. Samples Collection and Storage

Ten aquatic species were collected in July 2012 from Suez Gulf seashore and purchased from
fishermen operating small crafts within a 15 km radius in these areas which extend from El-Loaloah
beach up to EI-Kapanon region. Aquatic species samples Fig.1, were stored in ice wrapped in aluminum
foil, frozen and stored until analysis. All samples rinsed with methylene dichloride. Composite samples
of each species were prepared by blending with muscle tissue, and then 30-50 g. of the homogenate was
refluxed with 6 g KOH in 200 ml CH3OH for 4 hours in soxhlet apparatus, the methanol extract washed
twice with n-hexane and dried over anhydrous sodium sulphate. The extract was finally dried to constant
weight, [12].

2.2.3. Oil extracted from fish samples
20 g of fish sample muscles was treated with 100 ml methanol and 3 g. KOH. The methanolic
phase was extracted twice with n-hexane, dried over un-hydrous sodium sulphate. The extract was air

dried to constant weight.

[A—B) %109

The oil content was calculated as: ng /g = —
Weight of gram of zample

Where: A & B are the weight of bottle after and before action.

2.2.4. Gas chromatography analysis
All the oils-extracted from fish samples were analyzed according to the standard test method
IP318/75 [13]. Agilent 6890 plus Gas chromatograph with HP-5, 30 m 0.25 m dim, 0.25 pum film
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thickness capillary Column. The Carrier gas was helium at flow rate of 2ml/min. The injection volume
was 0.1 pl. Oven temperature increased from 80°C with a rate of 3°C/min up to 300 °C. The injector
temperature and detector temperature were 320 °C.

2.2.5. Fourier transforms Infrared spectral analysis (FT- IR)

This technique was used for the characterization of petroleum and its degradation compounds
dispersed in samples. Infrared allows us to give a picture of an oil “s health and also whether any
contaminants are present such as fuel or coolant. The sample as dissolved in carbon tetrachloride (A.R.)
and introduced into quartz cell for analysis. Nicolet 1C-10 FT-IR, Thermo Fisher Scientific model
Nicolet IC-10, CS-Q 01, AKX0901119012A0607 was used in the range 4000-500 cm™[5].
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Sauridaundosquamis/Brushtooth lizard Sardinellaaurita/ Round Sardinella

ﬁsh
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Trachypenaeus /curvirostris /Shrimp Sepiaofficinalis/ Cuttlefish.common

Ll sta s
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Fig. 1. Photographs of some selected studied aquatic species samples.
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2.2.6. Ultraviolet analysis

The extract oil were dissolved in small amounts of n-hexane, Scanning range 200 - 600nm, the
absorbance (A) was measured and their ratios were calculated as A205/ A215, A228/A256, A248/A267,
A248/A278 [14].

3. Results and Discussions

3.1. Analysis of Oil Extracted from Some Selected Aquatic Species

3.1.1. Oil content and comparable with some studied reported

In order to establish the concentrations of petroleum hydrocarbons in marine species and to
learn whether these concentrations can constitute a hazard to consumers, ten important commercial
fish are summarized in Table 1, Fig. 2. The possible total petroleum hydrocarbons of the aquatic
species have been investigated; the results show significant variations ranged between 987.439 ng/g in
Trachurusindicus /tlorse Mackere and reached 5007.2 ng/g (wet weight) in Sepiaofficinalis /Cuttle fish
common. While, in Loligo/Squid common is 2754.2 ng/g (wet weight). This probably related to lipid
contents of muscle tissues and/or other physiological characters [15, 16 and 17]. Petroleum products
are major pollutants responsible for ecological damage in surface water. The lethal effect of oil
concentration occurs in the range (1-10 mg/L), While sublethal effect occurs at very low concentrations
(0.1-1.0 mg/L) [18]. Among the sublethal effects of oil contents are extremely toxic to phytoplankton
especially in bay area where concentration of both oil phytoplanktons tends to accumulate. Molluscs,
crustaceans and fish are all highly susceptible to oil pollution during their egg. Also, other researches
[8] reported that the aliphatic hydrocarbon fractions of dissolved petroleum are readily absorbed by
most aquatic organisms because of their high lipid solubility and are bio-concentrated in fish and
shellfish. Gesamp [19] reported that fish tend to concentrate petroleum hydrocarbons in their tissues
when exposed to oil, but they do not retain it indefinitely.

Some studied recorded [20] the concentrations in (ng/g wet weight) for Epinepehelus tauvina is
(2500 = 0.3) and Lelhrinus miniatus is (190000+ 0.02) from the Mina al-Fahal of Oman. Some authors
[15] reported that in fish tissues of Argyrops sp. and Malio sp. The oil content is (24700) and (53400),
respectively from the eastern and southern coast of Qatar. However, concentrations of hydrocarbons in
different fish species from various marine environments are reported, hydrocarbon concentrations
(ng/g wet weight) in Mullus barbatus from the open Adriatic Sea (10- 330). Aegean Sea (920-33000)
and North East Mediterranean (250-90040) are reported [21, 22, and 23]. High concentrations (ng/g
wet weight) are reported in Mytilus edulis (295000), Cardium edule (198000), Ensis siliqua (199000),
Amigdala degussata (208000) and Venus verirtucosa (185000) from Italian central Mediterranean

coasts. Moreover, high concentrations are also found in the flesh of estuarine Callionymus lyra
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(23100-216000) from the European and North American waters [24, 25, 26 and 27] and high levels of
petroleum contamination in the regional waters of Alexandria, Egypt for seasonal eight fish species
ranged from (2100000 up to 4299000 and790000 to 9186000 ng/g wet weight) for winter and summer

seasons respectively [11].

Table 1: Oil content (ng/g wet weight) for some selected aquatic species (muscles) From Suez Gulf.

Sample | Aquatic Species Oil content (ng/g)
1 Sauridaundosquamis/Brusttooth. 1003.79
2 Sardinella aurita/Round Sardinellla. 1698.1
3 Trachypenaeus/Shrimp. 2043.7
4 Sepiaofficinalis/Cuttle fish common. 5007.2
5 Crabespelagic Swim /portunuspetagicus. 1190.1
6 Loligo/Squid common. 2754.2
7 Trachurusindicus/Horse Mackere. 987.44
8 Liza Carinata/Keeled mullet. 1962.7
9 Liza aurata/Golden Gray Mullet. 1176.2
10 Siganusirulatus. 1262.5

Oil content (ng/g)
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Fig. 2. Histogram representing oil content (ng/g) of some selected aquatic species.

Indeed, some studied [5] represented high value of total alkanes in fish samples varied between
12700 ng/g in Lutjamus lineolatus and reached 110200 ng/g in Alosa fallax nilotica, while in Penaeus
joponicus it exceeded 20400 ng/g in the Egyptian Mediterranean Sea especially, in Port-said seashore.
It is clear that hydrocarbons found in tissues of the ten fish species studies here are lower than most of

the reported levels from the Gulf region and other marine ecosystems.
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3.1.2. Gas chromatographic analysis (GC)

Fish samples are affected greatly by waves, tides and winds whereby they may be carried from
place to place; as a result these samples probably not reflect the degree of oil pollution in the collected
site. Generally the sample may through light on the oil contaminating our shores, in general ten different
types of fishes and shrimp were chosen for such studies in the Suez Gulf. The gas Chromatograms
pattern peaks mainly contains n-alkanes from nCis to nCss, Table 2. The striking features of these
profiles show the predominance of odd carbon numbers nCi7, nCio, and nCz1 [28]. Also, predominance
in the higher rang nCsi. Except for sample 9 (Fig. 3) Consists of n- alkanes from nCioto nCa2.Pristane
and phytane may appear as resolved peaks or minor peaks. Generally, all Chromatograms show a mixed

biogenic and petrogenic hydrocarbon profiles.
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Fig. 3. Gas chromatograms for oils extracted from samples no. 9 as example of GC analysis.

3.1.3. n-Alkane concentration in some selected aquatic species muscles from Suez Gulf

Results in Table 2 illustrated high concentration values for nC17, nC19, nC21 and
nC31lcmpared with the other alkanes in most of the studied samples. Sauridaundosquamis / Brusttooth
s.no. 1 exhibits the highest odd predominance in the n-alkane range from nC17 up to nC29 compared
with the other species, the rest of samples show the same trend but with lower degrees. This indicates
biogenic hydrocarbon contribution in fish tissues either accumulated by direct ingestion or produced
by lipid metabolism. On the other hand, Liza aurata / Golden Gray Mullet exhibit different trend which
denotes absolute petrogenic contamination. It is worthy to note that nC24 and nC30 are the
predominating even carbon numbered n-alkanes in most of the fish samples. This may be attributed to

the selective absorption through the fish tissues.
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Table 2: n-alkenes concentrations in some selected aquatic species muscles (ng/g wet weight) from Suez Gulf.

S.NO C13 Cl14 C15 C16 C17 C18 C19 C20 Cc21 C22 C23 C24 C25 C26 c27 Cc28 C29 C30 C31 C32 C33 C34 C35 C36
1 n.d 0.05 .075 151 041 2.78 25 0.42 2.19 0.11 i.28 1.21 1.31 2.07 2.23 2.54 2.48 2.28 15.29 0.2 1.63 .075 0.69 0.04
2 0.47 0.66 247 0.02 0.02 0.01 1.44 0.01 1.0 0.01 0.67 0.6 0.63 0.81 0.67 0.65 0.48 0.29 61.97 3.76 0.62 0.1 0.04 0.06
3 0.01 0.06 0.37 0.47 0.01 0.03 0.53 0.50 0.06 0.01 0.27 0.24 0.03 0.27 0.17 0.16 0.04 0.07 84.34 1.20 0.01 0.01 nd nd
4 0.57 0.87 3.08 0.02 0.05 0.02 1.39 0.02 0.93 0.00 0.06 0.06 0.46 0.4 0.29 0.23 0.16 0.07 61.31 0.61 0.02 0.02 0.06 0.03
5 n.d 0.06 0.4 0.63 0.08 0.04 0.72 0.02 0.55 0.09 0.23 0.27 0.22 0.03 0.23 0.22 0.16 0.12 78.62 0.04 0.04 0.02 0.01 n.d
6 0.74 0.09 41 0.1 0.04 0.01 2.01 0.04 0.1 1.28 121 0.07 1.34 1.42 1.49 141 1.05 1.0 45.83 0.83 0.34 0.12 0.06 0.1
7 0.01 0.09 0.43 0.01 0.01 0.55 0.45 0.00 0.31 0.25 0.19 0.18 0.68 0.22 0.18 0.19 0.11 0.11 78.90 2.67 0.03 0.01 0.04 0.01
8 0.33 0.63 2.30 1.98 0.05 0.22 143 121 0.05 0.67 0.05 0.42 0.50 0.02 0.01 0.1 147 0.29 66.76 2.81 0.14 0.19 0.16 0.04
9 0.3 0.03 0.02 0.07 0.03 0.003 0.01 0.05 0.09 0.01 nd nd nd nd nd n.d n.d n.d n.d nd - n.d n.d n.d n.d
10 0.55 1.36 0.02 0.03 0.04 0.02 1.87 0.13 0.13 0.01 0.98 0.064 0.63 0.77 0.67 0.60 0.42 0.41 54.52 3.30 0.18 0.08 0.22 0.06

n.d : not determined,

n .alkenes: normal alkenes.
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3.1.4. GC- Parameters to distinguish between petrogenic and biogenic origins
3.1.4.1.Carbon preference index (CPI)

Petroleum oils are characterized by CPI values around 1.0 [29]. Thus CPI data Table 3 of fish
samples range from 1.483 to 61.026, which reveal a biogenic contamination origin. The presence of high
concentrations of n- paraffin (n-Czs) cause confusion given an indication of the biogenic origin. Thus the
CPI values were calculated again without taking in consideration the values of (n-Czs) peak areas. The
results show that the CPI* corrected values are ranging from 1.483 up to 60.865. This indicate that the
biogenic origin is mainly predominating while little petrogenic contamination can be detected specially
that of (n-Czs) [11].

3.1.4.2. Unresolved/Resolved Components (U/R) ratio

This ratio is introduced by [30] data, Table 3 illustrated that the fish samples have low values
ranged between 0.097-0.260 which means the presence of dispersed oil from recent oil inputs .While
Liza aurata /Golden Gray Mullet have the highest 1.907due to high concentration of aromatics and

naphthenic compound.

3.1.4.3. Unresolved complex mixture (UCM)

The chromatographically resolved compounds and unresolved complex mixture (UCM) of
hydrocarbons is present in most fish samples, in the range of nC13-nC37, With UCM % concentration
ranged between 0.864 up to 65.6 mg/mL. The UCM is generally considered as a mixture of many
structurally complex isomers and homologous of branched and cyclic hydrocarbons that can’t be
resolved by capillary columns further, the presence of UCM in the aliphatic fraction is considered as
the most important indicator of petrogenic pollution, while the narrow UCM humps for some aquatic
species of the GC-FID chromatograms indicates that dissolved petroleum oil are adsorbed in the

tissues and not due to adhering of oil on the skin or gills [5].

3.1.4.4. Pristane /Phytane (Pr/Ph) ratio

Biogenic hydrocarbons are characterized by more abundant pristane than phytane, suggesting a
phytoplankton input which result in an abnormally high pristane/ phytane ratio value [31]. Table 3
shows that low ratio ranging from 0.013 to 1.094 predicating mainly a petrogenic contamination.

3.1.4.5. nC17 /pr & nC18/ph ratio

Table 3 showed that values of n C17/pr ratio range from 0.009 to 2.958.Whereas those for nC1s/ph
ratio display values varying from 0 .005 up to 3.0.These high values for both the two ratios indicate
high proportions of biosynthesized n-heptadecane and to a less extent n-octadecane by marine

organism [5].
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Table 3: GC. Parameters for some selected aquatic species muscles (ng/g wet weight) from Suez Gulf.

NO. Aquatic Species CPI CPI* U/R UCM% | Pr/Ph | Cul/Pr Cis/Ph | Tn.alk. /T. Iso. nC14-18/five iso.
1 Sauridaundosquamis/Brusttooth 2.194 | 2.098 0.7235 | 41.975 0.050 2.958 0.010 | 2.316 29.331
2 Sardinella aurita/Round Sardinellla 11.478 | 11.375 | 0.121 10.772 1.094 0.009 0.005 | 6.357 0.521
3 Trachypenaeus/Shrimp 28.352 | 28.343 0.097 8.815 2.0 0.5 3.0 34.587 20.4

4 Sepiaofficinalis/Cuttle fish common 29.400 | 29.204 0.225 18.352 1.070 0.0231 0.008 | 6.508 0.620
5 Crabespelagic Swim /portunuspetagicus 61.026 | 60.865 0.158 0.864 0.75 3.0 1.25 29.864 19.714
6 Loligo/Squid common 10.328 | 10.090 0.260 20.639 1.065 0.014 0.003 | 3.244 0.027
7 Trachurusindicus/Horse Mackere 19.054 | 18.096 0.123 10915 | ------ 0.016 | -—-- 24.381 1.488
8 Liza Carinata/Keeled mullet 8.819 8.759 0.125 10.109 0.067 0.357 0.119 10.148 2571
9 Liza aurata/Golden Gray Mullet 1.483 | 1.483 1.907 65.6 0.013 0.161 0.013 | 0.022 0.038
10 Siganusirulatus 8.611 | 8.519 0.248 19.884 0.087 0.179 0.009 | 4.461 0.256

CPI: Carbon preference index, CP1*= CPI value without the (n-C25 or n-C23) peak value, U/R: un-resolved complexes mixture/ resolved complexes
Mixture, UCM: un-resolved complexes mixture Pr: Pristane, Ph: Phytane, iso: isoalkanes. n. normal. T. Total.
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3.1.4.6. T n.alkanes/T. iso alkanes ratio
Table 3 showed values ranged between 0.022 for Liza aurata / Golden Gray Mullet and 34.587
for Trachypenaeus/Shrimp. The relatively higher differences between these values are due to biogenic

hydrocarbons in the nczzor nczs

3.1.4.7.n C14- n C18/ five isoprenoids ratio

Table 3 showed values for oil extracted from fish species and shrimp varying from 0.027 up
t01.488 averaging 0.76 which denotes that contaminants are mainly biodegraded oils [5]. Loligo/Squid
common and Liza aurata/Golden Gray Mullet display high values indicating that contaminating oils are
highly biodegraded ones. On the contrary, Crabespelagic Swim / portunuspetagicus (19.714),
Trachypenaeus /Shrimp (20.4) and Sauridaundosquamis / Brusttooth (29.331) exhibits higher values
due to the addition of biosynthesized hydrocarbons by marine bacteria and alga on the low n-alkane

range [11].

3.2. UV Spectral Analysis

The UV spectra of the oils extracted from fish and shrimp species are represented in Fig. 4. It
shows distinguished absorption bands in the range of 200-400 nm. The absorption band ratio
A205/215was calculated Table 4 from intensities at specific wave lengths. Aquatic species display low
values ranging from 0.9174 up to 1.0202 which may be due to low molecular weight aromatic
hydrocarbons such as benzene, toluene and xylene. These fragments are seriously affected through
vaporization in the marine environment [14]. The second ratio A228/A256 which is constant for
particular oil regardless of aging of oil or its concentration [32], exhibit values ranging from 0.7076 to
0.8107. Furthermore, the ratio value A248/A267 ranging between 0.4494 and 0.8562. Good correlation
between these ratio values can be achieved. Trachypenaeus/Shrimp 0.7948 & Siganusirulatus 0.7948
and Trachurusindicus/Horse Mackere 0.8185 & Liza aurata/Golden Gray Mullet 0.8202 display close
values This indicates the same aromatic species polluting the water column .The last ratio A248/A278
ranging from 0.2442 up to 0.5036 with averaging 0.3948 indicating the presence of different types of
polyaromatics which are considered to be the most carcinogenic compounds. These compounds are

accumulated in fish tissues and greatly threaten human life, [5].

3.3. FT-IR Analysis

Careful examination for the spectra of fish samples Fig. 5 reveals high concentration of
aliphatic hydrocarbons which appear as a strong bands at (2926, 2825cm™) due to stretching vibration
of methylene groups (das CH2) and (dsCHy) stretching vibration respectively and Strong bands at 1456

cm™ due to (das CHs) bending vibration of CHs group in addition to medium band at 1374 cm™ due to
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(ds CHs) bending of CHs groups. [11]. Moreover, a medium band at (804 cm™ significant for
naphthenic aromatic compounds [33] beside, a weak band at (1706 cm™ for saturates acyclic (ketone
stretching vibrations) [34] and a strong band at (1558 cm™) as a result of C-NO;, nitro compound
(aromatic), [35].

Abs

v

0
200.00 400.00 600.00 800.00

Wavelength, nm

Fig. 4. UV absorption spectra for oils extracted from some selected aquatic species.

Table 4: Calculated UV absorption ratios for some selected aquatic species muscles.

NO. | Aquatic Species A205/A215 | A228/A256 | A248/A267 | A248/A278
1 Sauridaundosquamis/Brusitooth 0.9275 0.8072 0.4494 0.4237
2 Sardinella aurita/Round Sardinellla | 0.9422 0.8107 0.8019 0.3792
3 Trachypenaeus/Shrimp 0.9701 0.7681 0.7948 0.5036
4 Sepiaofficinalis/Cuttle fish common | 1.013 0.7760 0.7285 0.2563
5 Crabespelagic 0.9938 0.8077 0.8485 0.4241
Swim/portunuspetagicus
i) Loligo/Squid common 0.9174 0.7076 0.7789 0.2442
7 Trachurusindicus/Horse Mackere 0.9598 0.7900 0.8185 0.4449
8 Liza Carinata/Keeled mullet 0.9882 0.8020 0.8562 0.4186
9 Liza guratq/Golden Gray Mullet 1.0202 0.8020 0.8202 0.4186
10 Siganusirulatus 0.9236 0.7174 0.7881 0.4345
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Fig. 5. FT-IR absorption spectra for oils extracted from some selected aquatic species.
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4. Conclusions

Fish samples from Suez Gulf seashore were found to contain measurable amount of both
biogenic and anthropogenic hydrocarbons, total alkanes in fish samples varying between 987.439 ng/g
in Trachurusindicus / tlorse Mackere and reached 5007.2 ng/g (wet weight) in Sepiaofficinalis / Cuttle/
fish common. While, in Loligo/Squid common is 2754.2 ng/g (wet weight). Petroleum products are
major pollutants responsible for ecological damage in surface water. The presence of biogenic
hydrocarbons is indicated by the dominances of odd n.alkanes in the range of nc 17, nc 19, nc 21 and
nc 31 are presumably synthesized by algae and plankton which are included in fish food. Carbon
preference index (CPI) which is an important parameter in relation to biogenic hydrocarbon sources
showed values >1 for the most fish samples in medium and high n.alkanes ranges. The narrow UCM
humps for many of the GC-FID chromatograms indicates that dissolved petroleum oil are adsorbed in
the tissues and not due to adhering of oil on the skin or gills. UV Spectroscopic analysis revealed
high content of aromatic compounds. Beside, FT-IR spectra display characteristic of aliphatic and
aromatic hydrocarbons bands. It is recommended that a continuous monitoring programmed for the
Suez Gulf should be formulated and conducted to ensure that the concentrations of petroleum
hydrocarbons are within the Baseline levels.
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