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Fish oils are the main source of omega-3 fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA) , keep the blood cholesterol level low and thus help in controlling the cardiovascular diseases.
In the present study, the liver and muscle tissues of Sander lucioperca from Rasht region in the south of
the Caspian Sea, Iran in June 2013 were separately extracted for their lipid content and fatty acids
composition using the method of Blight and Dyer. The compounds were determined by Gas
Chromatography-Mass Spectrometry (GC- MS). The components detected in the liver and muscle tissues,
including saturated fatty acids Palmitic acid and Stearic acid, monounsaturated fatty acid Oleic acid,
polyunsaturated fatty acids (PUFA) Eicosapentaenoic acid (EPA) and Docosahexaenoic acid (DHA) and two
methyl esters of fatty acids including Octadecanoic acid, methyl ester and Hexadecanoic acid, methyl ester.
The results showed that the dominant fatty acids in liver and muscle tissues were Docosahexaenoic acid

(DHA) and Palmitic acid.
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INTRODUCTION

Sander lucioperca (Zander) is a species of fish from
freshwater and brackish habitats in western Eurasia. It
inhabits lakes, rivers, reservoirs and the coastal marine
waters (in the catchment areas of the Caspian, Aral,
Baltic, Black and North Sea’s). It is now widespread in
France and Western Europe, is rapidly extending its
range in eastern and central England, and is acclimated
to the waters of northern Africa (Algeria, Morocco and
Tunisia), North America, and Asia. It is closely related to
perch (Freyh and Kottelat, 2008). Zander are often called
pikeperch as they resemble the pike with their elongated
body and head, and the perch with their spiny dorsal fin
(Figure 1).

The Caspian Sea is the largest enclosed inland body of
water on Earth by area, variously classed as the world's
largest lake or a full-fledged sea. The sea is bordered by
the countries of Azerbaijan, Russia, Kazakhstan, Turkme-
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nistan and Iran (Khain et al., 2007). Fatty acids are
merely carboxylic acids with long hydrocarbon chains.
There are two groups of fatty acids-saturated and
unsaturated (monounsaturated, or polyunsaturated).
Omega-3 fatty acids are a collection of polyunsaturated
fatty acids (Allen and Harris, 2001). They are essential to
human health but cannot be manufactured by the body.
For this reason, omega-3 fatty acids must be obtained
from food. There are two major types of omega-3 fatty
acids in our diets: One type is alpha-linolenic acid (ALA),
which is found in some vegetable oils, such as soybean,
rapeseed (canola), and flaxseed, and in walnuts. The
other type, eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), is found in fatty fish. The
body partially converts ALA to EPA and DHA (Nami et al.,
2003).The omega-3 fatty acids in fish oil (EPA and DHA) are
thought to be beneficial in treating hypertriglyceridemia
(Simopoulos, 2002; Berglund et al.,, 2012) and possibly
beneficial in preventing heart disease (Gulzarand Zuber,
2000; Ackman, 2005; Hedayatifard and Moeini, 2007; Rizos
et al.,, 2012). Fish oil and omega-3 fatty acids have been
studied in a wide variety of other conditions, such as clini-
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cal depression (Su et al., 2003; Naliwaiko et al., 2004),
Alzheimer's disease (Sifferlin and Alexandra, 2012) and
autoimmune diseases such as lupus and rheumatoid
arthritis (Harbige and Fischer, 2001; Wright et al., 2008).
Several studies report possible anticancer effects of n—-3
fatty acids found in fish oil (particularly breast, colon and
prostate cancer) (Hardman, 2002; Pala et al., 2001;
Laurence and Jeremy, 2010).

The objective of this study was to identify of the lipid
content especially omega-3 fatty acids of liver and
muscle tissues of Sander luciopercain the south of the
Caspian Sea with special emphasis on omega-3
essential fatty acid due to their importance from medical
point of view.

MATERIAL AND METHODS

In this research, 30 Sander lucioperca samples were
obtained of Rasht region in the south of Caspian Sea
(Figure 1). Initially the liver and muscle tissues were
weighed separately and mixed into a soft uniform
mixture.
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Figure 1. Map of study area and location of sampling station in the
south of the Caspian Sea

Mixtures of chloroform and methanol were added as
the lipid extract (Blight and Dyer, 1959). This solvent
system allows for extraction of both polar and non-polar
compounds. The lower chloroform layer includes the
lipids and the top methanol-water layer generally contains
the polar components. The lipid in the chloroform layer is
removed using a rotary evaporator under vacuum, at
temperature of 40°C. The weight of the lipid was
determined. The lipid extract obtained was injected into
chromatograph equipment with a mass spectra detector
(GC- MS). Components were identified by comparison of
the retention time and mass spectra of the unknowns with
those of authentic samples and also comparative
analysis of kovats index and using references of Eight
peak.

RESULTS

This study investigated on the omega-3 fatty acid
composition and lipid content in the liver and muscle tissues
of Sander lucioperca.

The results are shown in Tables 1 and 2. Chloroform
phase is discussed in this research because the fat
content of the muscle tissue is extracted with chloroform
(Blight and Dyer, 1959). The components identified by
GC-MS analysis of the chloroform phase of liver samples
is shown the below table.

Table 2. Shows the components identified by GC-MS
analysis of the muscle samples from species.

The present study indicates that compounds identified
are common between liver and muscle tissue such as
saturated fatty acids Palmitic acid (23.13% in liver and
musclel8.23%) and Stearic acid (13.84% in liver and
muscle 14.21%), Monounsaturated fatty acid Oleic acid
(13.35% in liver and muscle 17.78%), polyunsaturated
fatty acids Eicosapentaenoic acid (14.32% in liver and
muscle 15.72%) and Docosahexaenoic acid (24.52% in
liver and muscle 24.76%), two esters of fatty acid consist
Palmitic acid —methylester (5.37% in liver and muscle
4.85%) and Stearic acid-methylester (4.11% in liver and
muscle 2.58%) and Alkane including Heptadecane(0.58%
in liver and muscle 0.42%) and Octadecane (0.78% in
liver and muscle in 1.43%). The amounts of alkanes are
identified in liver and muscle tissues that they are
environmental pollution.

DISCUSSION

In the present research, the results indicate that Sander
luciopercais one of the most valuable fishes due to its
lipid and unsaturated fatty acid composition (Table 1, 2).
The dominant fatty acids in liver and muscle tissues of
Sander lucioperca are Docosahexaenoic acid (24.52-
24.76%) and Palmitic acid (18.23-23.13%).
Docosahexaenoic acid (DHA) is an omega-3 fatty acid that
is a primary structural component of the human brain
cerebral cortex, skin, sperm, testicles and retina (Rees et al.,
2006; Schonberg et al., 2006; Song and Zhao, 2007
Cunnane et al., 2009). DHA is the most abundant omega-3
fatty acid in the brain and retina (Guesnet and Alessandri,
2011). In humans, DHA can be synthesized from alpha-
linoleic acid or obtained directly from maternal milk or fish oil
(Burdge and Wootton, 2002; Guesnet and Alessandri,
2011). Researches show that Docosahexaenoic acid (DHA)
reduces inflammation (Kato et al., 2002) and may reduce the
risk of diseases such as heart disease, cancer, rheumatoid
arthritis and Alzheimer's disease (Stampfer et al., 2000;
Hedayatifard and Moeini, 2007; Rizos et al., 2012). In similar
studies, Hedayatifard and Jamali (2008) found that the
dominant unsaturated fatty acid in the pike perch fillet was
Eicosapentaenoic acid (6.02%). In this research, Palmitic
acid is the next dominant fatty acid and it is one of the most
common saturated fatty acids found in animals, plants and
microorganisms. Palmitic acid protects our lungs, making up



Table 1. The compound identified in the chloroform phase of liver
tissue of Sander lucioperca from the south of the Caspian Sea.

% of
Compound MF Kl total
Fatty acid
Saturated fatty
Acid
Palmitic Acid Ci6H3202, 1619 49.27
(Hexadecanoic Acid)
Stearic acid CigH3602, 1632 7.60
Mono-unsaturated fatty Acid
Oleic Acid
(9Z Octadecenoic Acid) CigH34O2 1679 12.19
Poly-unsaturated fatty acid
Docosahexaenoic Acid (DHA) C2oH3002, 1821 14.53
Eicosapentaenoic Acid (EPA) CxoH3,0, 1808 12.44
Ester
Palmitic Acid methylester
(Hexadecanoic Acid, Ci17H340, 1545 2.44
methyl ester)
Stearic Acid methylester
(Octadecanoic acid, methylester)  CioH3g0, 1621 1.57

MF: Molecular Formula Kl: Kovats Index

Table2. The compound identified in the chloroform phase of muscle
tissue of Sander lucioperca from the south of the Caspian Sea.

Compound MF Kl :/ootaIC)f

Fatty Acid

Saturated fatty Acid

Palmitic Acid Ci6H3202, 1619  43.27

(Hexadecanoic Acid)

Stearic Acid CigH3602 1632  11.70

Mono-unsaturated fatty Acid

Oleic Acid Ci1gH3s02 1676  11.90

(9Z Octadecenoic Acid)

Poly-unsaturated fatty Acid

Docosahexaenoic Acid (DHA) CxoH300, 1821 15.11

Eicosapentaenoic Acid (EPA) Cx2H3,0, 1808 13.09

Ester

Palmitic Acid _methylester CiHuO, 1545  2.50

(Hexadecanoic Acid,

methyl ester)

(S(;?:?ar\lgeﬁglr?o?;e;::]i)g?z:z:hylester) CioHse0, 1621 252
MF: Molecular Formula Kl: Kovats Index

68 percent of lung surfactant. Palmitic acid is the first fatty
acid produced during lipogenesis (fatty acid synthesis) and
from which longer fatty acids can be produced. According to
the World Retinylpalmitateisan antioxidant and a source of
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vitamin A added to low fat milk to replace the vitamin content
lost through the removal of milk fat. Palmitic acid is mainly
used to produce soaps, cosmetics, and release agents
(Schonberg et al., 2006; Anneken et al., 2006). In similar
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studies, HEDAYATIFARD and JAMALI (2008) found
that the dominant saturated fatty acid in the pike perch
fillet was oleic acid (39.39%).

Fatty acid composition of fish lipid was highly dependent
on a number of factors, especially fish diets. In this
research, Levels of Eicosapentaenoic acid (EPA) in liver
and muscle tissues of Sander lucioperca were 14.32%
and 15.72% respectively. EPA is a polyunsaturated fatty
acid (PUFA) thatacts as a precursor for prostaglandin-3,
thromboxane-3, leukotriene-5 groups and
docosahexaenoic acid (Schonberg et al., 2006;
Cunnane et al., 2009). The human body converts alpha-
linolenic acid (ALA) to EPA (Guesnet and Alessandri,
2011).

This n-3 PUFA is known to have variety of health
benefits against cardiovascular diseases (CVDs)
including well-established hypotriglyceridemic and anti-
inflammatory effects (Kris-Etherton et al.,, 2001,
Chattipakorn et al., 2009). Also, various studies indicate
promising antihypertensive, anticancer, antioxidant, anti-
depression, antiaging, and antiarthritis effects.
Moreover, recent studies also indicate anti-inflammatory
and insulin-sensitizing effects of this fatty acid in
metabolic disorders (Gil, 2002; Grimm et al., 2002).
Among omega-3 fatty acids, it is thought that EPA in
particular may possess some beneficial potential in
mental conditions, such as schizophrenia (Rees et al.,
2006; Song and Zhao, 2007). The most crucial role for
omega-3 fatty acids (DHA and EPA) in health is
arguably in prevention of cardiovascular diseases like
heart attack and stroke (Stampfer et al., 2000).

In the present investigation, we got the positive result
for the presence of Omega-3 fatty acids DHA (24.52-
24.76%) and EPA (14.32-15.72%) in the muscle and
liver tissues of Sander lucioperca from Rasht region in
the south of Caspian Sea. In conclusion, the results
showed that the muscle and liver tissues Sander
lucioperca are one the best sources of omega-3
essential fatty acids(DHA and EPA), and this research
supports the effectiveness of using this sea food in
health.
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