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Abstract: In this investigation, the liver and muscle tissues of Sepia pharaonis in the Persian Gulf, Iran in Dec 2012
were separately extracted for their fatty acids composition and lipid content using the method of Blight & Dyer
(1959). The compounds were determined by Gas Chromatography-Mass Spectrometry (GC- MS). The components
were detected in the liver and muscle tissues, including saturated fatty acids Palmitic acid and Stearic acid,
polyunsaturated fatty acids (PUFA) Docosahexaenoic acid (DHA) and Eicosapentaenoic acid (EPA) 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 muscle tissue were Docosahexaenoic acid (DHA) and Eicosapentaenoic acid
(EPA). Also, the dominant fatty acid in liver tissue was Palmitic acid.

[Samiee K, Darvish M, Rustaiyan A, Naghdi N. Composition of fatty acids and lipid content of liver and muscle
tissues of Sepia pharaonis in Persian Gulf. Nat Sci 2013;11(2):78-81]. (ISSN: 1545-0740).
http://www.sciencepub.net/nature. 15

Keywords: fatty acids, lipid content, liver, muscle, Sepia pharaonis, Persian Gulf

1. Introduction C20:5n3) and docosahexanoic acid (DHA, C22:6n3).

Sepia pharaonis are native to the western These fatty acids play a vital role in human nutrition,
Indian Ocean, including the Red Sea and the Persian disease prevention and health promotion. There are
Gulf (Reid et al., 2005). It is the most common reports that EPA can help prevent heart disease
species of cuttlefish caught in the Persian Gulf. Sepia (Uauy et al., 2001) since it decreases triglycerides
pharaonis (Figure 1) belongs to the family Speiidae (Chattipakorn et al., 2009) and VLDL (very low-
of the cephalopoda class which includes cuttlefish, density lipoprotein) cholesterol (Frenoux et al.,
squid, octopus and nautilus. They play an important 2001); whereas DHA is a primary component of
role in the trophic web of the marine ecosystems membranes in the brain, and possibly delays the onset
(Passi et al., 2002). of Alzheimer’s disease (Cunnane ef al., 2009).

The objective of this study was to identify
the lipid content especially fatty acids of the liver and
muscle tissues of Sepia pharaonis in the Persian
Gulf.

2. Material and Methods

In this research, 30 Sepia pharaonis samples
were obtained from the Bandar abbas Zone in Persian
Gulf. Initially the liver and muscle tissues were
weighed separately and mixed into a soft uniform
mixture.

Mixtures of chloroform and methanol were
added as a solvent for the lipid extract (Blight &
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
a temperature of 40 ° C. The weight of the lipid was
determined.

The lipid extract obtained was injected into
chromatograph equipment with a mass spectra

Figure 1. Sepia pharaonis

Aquatic animals are important to health-
conscious consumers due to their high content of
polyunsaturated fatty acids (PUFA) particularly
omega-3 FA (Bousquet et al., 2008). Aquatic animal
fats are good sources of essential fatty acids that are
not synthesized in the human body (Simopoulos,
2002). They consist not only of essential fatty acids,
but are also a significant source of omega-3 fatty
acids — especially eicosapentaenoic acid (EPA,
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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.
3. Results

This study investigated the fatty acid
composition and the lipid content in the liver and
muscle tissues of Sepia pharaonis.

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

Table 1. The compound identified in the chloroform phase of liver tissue of Sepia pharaonis from Bandar abbas

Zone in the Persian Gulf.

S;’g";‘:g MF KI % of total
Saturated fatty acid Palmitic acid (Hexadecanoic acid) C,6H3,0, 1537 35.52
Stearic acid Ci3H360, 1632 342
Polyunsaturated fatty Acid Eicosapentaenoic acid (EPA) CyH3,0, 1869 20.45
docosahexaenoic acid (DHA) CyoH300, 1847 30.65
Ester

Palmitic acid —methylester (Hexadecanoic acid ,methyl ester) Cy7H340, 1516 3.89
Stearic acid-methylester (Octadecanoic acid, methyl ester) C9H350, 1630 2.70
Alkane

Hexadecane Ci6Hszs 1310 0.42
Heptadecane C7H36 1816 0.54
Octadecane CisHsg 1619 0.34

MF: Molecular Formula
KI: Kovats Index
%: Percent of the compound

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

Table 2. The compound identified in the chloroform phase of muscle tissue of Sepia pharaonis from Bandar abbas
Zone in the Persian Gulf

g;’g";‘:: MF KI % of total
Saturated fatty acid Palmitic acid (Hexadecanoic acid) C,6H3,0, 1537 19.45
Stearic acid Ci3H360, 1632 2.21
Polyunsaturated fatty Acid Eicosapentaenoic acid (EPA) CyH3,0, 1869 27.68
docosahexaenoic acid (DHA) CyoH300, 1847 32.89
Ester

Palmitic acid —methylester (Hexadecanoic acid ,methyl ester) Cy7H34,0, 1516 4.89
Stearic acid-methylester (Octadecanoic acid, methyl ester) C9H350, 1630 2.62
Alkane

Hexadecane Ci6Hss 1310 2.61
Heptadecane C7H36 1816 0.21
Octadecane CisHsg 1619 2.55

MF: Molecular Formula
KI: Kovats Index
%: Percent of the compound

The present study indicates that compounds
identified are common between liver and muscle
tissues such as saturated fatty acids Palmitic acid
(35.52 % in the liver and muscle 19.45%) and Stearic
acid (3.42% in the liver and muscle 2.21%)
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polyunsaturated fatty acids Eicosapentaenoic acid
(20.45% in the liver and muscle 27.68%) and
Docosahexaenoic acid (30.65 % in the liver and
muscle 32.89%), two esters of fatty acid consist
Palmitic acid —methylester (3.89% in the liver and
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muscle 4.89%) and Stearic acid-methylester (2.7 % in
the liver and muscle 2.62 %) and Alkane including
Hexadecane (0.42 % in the liver and muscle 2.61 %),
Heptadecane (0.54 % in the liver and muscle 0.21 %)
and Octadecane (0.34% in the liver and muscle in
2.55%). Amounts of alkanes are identified in the liver
and muscle tissues which are regarded as
environmental pollution.

4. Discussions

In the present study, the results indicate that
the dominant fatty acids in muscle tissue are
Docosahexaenoic acid (DHA) (32.89%) and
Eicosapentaenoic acid (EPA) (27.68%). DHA and
EPA are Omega-3 fatty acids and essential fats. They
can be synthesized from alpha-linolenic acid or
obtained directly from the diet (Guesnet &
Alessandri, 2011). EPA is also a precursor to
docosahexaenoic acid (DHA) (Rees, 2006).
Docosahexaenoic acid (DHA) is a primary structural
component of the human brain, cerebral cortex
(Harbige et al., 2001), skin, sperm, testicles and
retina. DHA was found to inhibit growth of human
colon carcinoma cells, more than other omega-3
PUFAs (Schonberg et al., 2006). Among omega-3
fatty acids, it is thought that EPA in particular may
possess some beneficial potential in mental
conditions, such as schizophrenia and studies have
suggested that EPA may be effective in treating
depression (Song& Zhao, 2007). Omega—3 Fatty
acids lower blood pressure (Teres et al., 2008; Calo et
al.,, 2005), effects on inflammatory disease (Gil,
2002; Grimm et al., 2002), improve lipids (HDL)
(Harris et al., 2004), benefit on cardiovascular
disease risk factors (Reiffel & McDonald, 2006;
Allen & Harris, 2001), effects on glycemia in patients
with type 2 diabetes (Stirban, 2012) and effects on
cancer (Hardman, 2002). Comparison of these study
results and similar studies by Phillips et al (2002)
Thanonkaew et al (2006), Ozyurt et al ( 2006) and
Jacoeb et al (2012) indicated that the lipid of the
cuttlefish  contains a high percentage of
polyunsaturated fatty acid (PUFA) with a high
content of DHA.

Also, the results of this research show that
the dominant fatty acid in the liver tissue of Sepia
pharaonis is Palmitic acid (35.52 %). It is classified
as a saturated fatty acid. Palmitic acid, or
hexadecanoic acid in TUPAC nomenclature, is the
most common fatty acid found in animals, plants and
microorganisms (Gunstone et al., 2007). According
to the World Health Organization consumption of
palmitic acid increases the risk of developing
cardiovascular diseases (Diet, 2003). Retinyl
palmitate is an antioxidant and a source of vitamin A
added to low fat milk to replace the vitamin content
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lost through the removal of milk fat. Palmitate is
attached to the alcohol form of vitamin A, retinol, to
make vitamin A stable in milk. Recently, a long-
acting  antipsychotic medication, paliperidone
palmitate (marketed as INVEGA Sustenna), used in
the treatment of schizophrenia, has been synthesized
using an oily palmitate ester as a long-acting release
carrier medium when injected intramuscularly.
Palmitic acid is mainly used to produce soaps,
cosmetics, and release agents. In industry, the
dominant use of Palmitic acid is as its sodium salt
(Anneken et al., 2006).The results of this research
indicated that Sepia pharaonis is a health as seafood
and it is also suitable in the processing industry.
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