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ABSTRACT

Docosahexaenoic acid (5.63- 5.68 %).

Fish are a unique dietary source beneficial to human health. These valuable effects originate from Omega-3
polyunsaturated fatty acids, particularly EPA and DHA in the fish oil. These essential fatty acids keep the blood
cholesterol level low and thus helps in controlling the cardiovascular diseases. In the present study, the liver and
muscle tissues of Salmo salar from Chalus region in the south of the Caspian Sea, Iran in June 2015 were
separately extracted for their lipid content especially Omega-3, 6 and 9 fatty acids composition using the method of
Blight & Dyer. The compounds were determined by Gas Chromatography-Mass Spectrometry (GC- MS). The
components detected in the liver and muscle tissues, including saturated fatty acid Palmitic acid, monounsaturated
fatty acid Oleic acid, polyunsaturated fatty acids Eicosapentaenoic acid (EPA), Docosahexaenoic acid (DHA) and
Linoleic acid 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 of Salmo salar were
Oleic acid (37.68- 45.46%), Palmitic acid (28.34- 31.93%), EPA (8.32- 9.82%), Linoleic acid (5.89- 6.02%) and
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INTRODUCTION

Salmo salar (Atlantic salmon) is a salmon in the family
Salmonidae. It is found in the northern Atlantic Ocean, in
rivers that flow into the north Atlantic and in the north
Pacific.l'”). Most Salmo salar follow an anadromous fish
migration pattern, in that they undergo their greatest
feeding and growth in saltwater; however, adults return
to spawn in native freshwater streams where the eggs
hatch and juveniles grow.™ through several distinct
stages (Fig 1).

Fig 1.Salmo salar

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,

Turkmenistan and Iran.’?®) Sea and freshwater fish, which
constitute majority of water products, makes up an
important part of animal food sources for humans. Fish is
quite different from the other animal food sources,
because they provide low energy and high-level proteins,
which contain all essential amino acids. So they
constitute beneficial nutritional sources.™ ' Omega- 3
fatty acids are considered essential fatty acids.l!. 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 three major types of
omega- 3 fatty acids that are ingested in foods and used
by the body: alpha-linolenic acid (ALA),
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA).E]

Once eaten, the body converts ALA to EPA and DHA,
the two types of Omega-3 fatty acids more readily used
by the body.®! Fish, plant, and nut oils are the primary
dietary source of Omega-3 fatty acids. EPA and DHA
are found in cold water fish such as salmon, mackerel,
halibut, sardines, tuna, and herring. Although fish is a
dietary source of n—3 fatty acids, fish do not synthesize
them; they obtain them from the algae in their diet. DHA
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is recognized as a physiologically essential nutrient in
the brain and retina for neural functioning and visual
activity.™™),

In the body, essential fatty acids are primarily used to
produce hormone-like substances that regulate a wide
range of functions, including blood pressure, blood
clotting, blood lipid levels.”! the immune response.!*”]
heart health.”® depression, inflammation.!** **! and the
response to injury infection..

The objective of this study was to identify of the lipid
content especially Omega-3, 6 and 9 fatty acids
composition of liver and muscle tissues of Salmo salar in
the south of the Caspian Sea.

MATERIAL AND METHODS
In this research, 30 Salmo salar samples were obtained
of Chalus region in the south of Caspian Sea (Fig 2).
Initially the liver and muscle tissues were weighed
separately and mixed into a soft uniform miture.
Caspian Sea'Maritime ™™ . !5
Operating Areas

Fig 2. 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.”!. 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 & using references of Eight
peak.

RESULTS

This study investigated on the fatty acid composition and
lipid content in the liver and muscle tissues of Salmo
salar. 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 . 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 (31.93% in liver and
muscle 28.34%), Monounsaturated fatty acid Oleic acid
(42.43% in liver and muscle 34.78%), polyunsaturated
fatty acids Eicosapentaenoic acid (8.32% in liver and
muscle 9.82%), Docosahexaenoic acid (5.68 % in liver
and muscle 5.63%) and Linoleic acid (25.89% in liver
and muscle 6.02%), two esters of fatty acid consist
Palmitic acid— methylester (4.01% in liver and muscle
4.83%) and Stearic acid-methylester (1.28 % in liver and
muscle 4.39 %) and alkanes including Heptadecane (0.54
% in liver and muscle 0.49%) and Octadecane (0.78% in
liver and muscle in 1.52%).The amounts of alkanes are
identified in liver and muscle tissues that they are
environmental pollution

Tablel.The compound identified in the chloroform phase of liver tissue of Salmo salar from Chalus region in the

south of the Caspian Sea

Compound MF

Kl % of total

Fatty acid

Saturated fatty acid
Palmitic
acid(Hexadecanoic acid)

C16H3202

1614 31.93

Monounsaturated fatty
acid

Oleic acid (92
Octaecenoic Acid)

C18H3402

1679 42.43

Poly- unsaturated fatty
acid

Eicosapentaenoic acid
(EPA)

Docosahexaenoic acid
(DHA)

Linoleic acid

C22H32C)2
CZOHEXOC)Z
C18H32C)2

1811 8.32
1819 5.68
1802 6.02

Ester
Palmitic acid —
methylester

C17H34C)2
C19H3802

1546 4.01
1619 1.28

WWwW.ejpmr.com

144




Samiee et al.

European Journal of Pharmaceutical and Medical Research

( Hexadecanoic acid
,methyl ester)

Stearic acid-methylester
(Octadecanoic acid,
methyl ester)

Alkane
Heptadecane
Octadecane

Ci7Hs6
CigHss

1823 0.54
1631 0.78

MF: Molecular Formula KI: Kovats Index

Table2.The compound identified in the chloroform phase of muscle tissue of Salmo salar from Chalus region in

the south of the Caspian Sea.

Compound MF

Kl % of total

Fatty acid
Saturated fatty

Palmitic acid
(Hexadecanoic acid)

acid C1H320;

1614 30.34

Monounsaturated
fatty acid

Oleic acid (9Z
Octaecenoic Acid)

C18H34OZ

1679 38.80

Poly- unsaturated
fatty acid

Eicosapentaenoic
acid (EPA)
Docosahexaenoic

CZZHSZOZ
CZOHSOOZ
C18H3202

1811
1819
1802

9.12
5.63
5.89

acid (DHA)
Linoleic acid

Ester

Palmitic acid —
methylester

( Hexadecanoic acid
,methyl ester)
Stearic acid-
methylester
(Octadecanoic acid,
methyl ester)

C17H3,0;
C1oH350;

1546 4.83
1619 4.39

Alkane
Heptadecane
Octadecane

C17H36
C18H38

1823 0.49
1631 1.52

MF: Molecular Formula KI: Kovats Index

4. DISCUSSION

In the present research, the results indicate that the
dominant fatty acids in liver and muscle tissues of Salmo
salar are Oleic acid (37.68-45.46%), Palmitic acid
(28.34- 31.93%), EPA (8.32- 9.82%), Linoleic acid (5.89
- 6.02%) and Docosahexaenoic acid (5.63- 5.68 %).
Oleic acid is a monounsaturated Omega-9 fatty acid
commonly found in vegetable oils and animal fat. While
a diet high in saturated fat can increase cholesterol in
your blood, eating monounsaturated fats in moderation
can help reduce bad cholesterol (LDL) and lower your
risk of heart disease and stroke, according to the
American Heart Association ! Palmitic acid is the most
common fatty acid (saturated) found in animals, plants
and microorganisms. According to the World Health
Organization, evidence is convincing that consumption
of palmitic acid increases risk of developing

cardiovascular diseases. Retinyl palmitate is an
antioxidant and a source of vitamin A added to low fat
milk to replace the vitamin content lost through the
removal of milk fat. Palmitate is attached to the alcohol
form of vitamin A and retinol to make vitamin A stable
in milk®. Eicosapentaenoic acid (EPA) is an Omega-3
fatty acid. It is obtained in the human diet by eating oily
fish or fish oil, e.g. cod liver, herring, mackerel, salmon,
menhaden, sardine and various types of edible seaweed
phytoplankton. It is also found in human breast milk. The
human body converts alpha- linolenic acid (ALA) to
EPA. EPA is also a precursor to docosahexaenoic acid
(DHA), ensuring a sufficient level of EPA on a diet
containing neither EPA nor DHA is harder both because
of the extra metabolic work required to synthesize EPA
and because of the use of EPA to metabolize into DHA.
Medical conditions like diabetes or certain allergies may
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significantly limit the human body's capacity for
metabolization of EPA from ALA B! The US National
Institute of Health's Medline Plus lists medical
conditions for which EPA is known or thought to be an
effective treatment. Most of these involve its ability to
lower inflammation. Among Omega-3 fatty acids, it is
thought that EPA in particular may possess some
beneficial potential in mental conditions, such as
schizophrenia . Studies have suggested that EPA may
be efficacious in treating depression B*. A 2009 meta-
analysis found that people taking Omega-3 supplements
with a higher EPA: DHA ratio experienced fewer
depressive symptoms. EPA has an inhibitory effect on
CYP2C9 and CYP2C19 hepatic enzymes. At high dose,
it may also inhibit the activity of CYP2D6 and CYP3A4,
important enzymes involved in drug metabolism.
Research suggests that EPA improves the response of
patients to chemotherapy, possibly by modulating the
production of eicosanoid.”® 3 Linoleic acid (LA) is a
polyunsaturated Omega-6 fatty acid. LA is a
polyunsaturated fatty acid used in the biosynthesis of
arachidonic acid (AA) and thus some prostaglandins,
leukotrienes (LTA, LTB, LTC), and thromboxane (TXA)
Linoleic acid is an essential fatty acid that must be
consumed for proper health. A diet only deficient in
linoleate (the salt form of the acid) causes mild skin
scaling, hair loss, and poor wound healing "
Docosahexaenoic acid is an Omega-3 fatty acid that is a
primary structural component of the human brain ® **
1 cerebral cortex, skin, sperm, testicles and retina ® 2.
DHA was found to inhibit growth of human colon
carcinoma cells, more than other Omega-3 PUFAs 1?2,
The cytotoxic effect of DHA was not caused by
increased lipid peroxidation or any other oxidative
damage ® ** 2 put rather a decrease in cell growth
regulators ® DHA may reduce the risk of coronary heart
disease *° Docosahexaenoic acid may be the active
biological components of these effects, research has
shown that they decrease risk of arrhythmias ® which
can lead to sudden cardiac death, decrease triglyceride
levels, decrease growth rate of atherosclerotic plaque and
blood clots [** % %81 each of which tends to clog arteries
and reduce cholesterol (LDL) and triglyceride levels %!
In the present study, our results suggest that Salmo salar
can be a good source of Omega-3, 6 and 9 fatty acids. By
virtue for these attributes, this fish can be successfully
used in human health and preventing the cardiovascular
diseases.
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