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Abstract: In this investigation, the liver and muscle tissues of Katsuwonus pelamis from the Iranian Port of 
Chabahar in Mar 2013 were separately extracted for their lipid content especially omega-3 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, include saturated fatty acids Palmitic acid and 
Stearic acid, monounsaturated fatty acid Oleic acid, polyunsaturated fatty acids Docosahexaenoic acid (DHA) and 
Eicosapentaenoic acid (EPA), two methyl esters of fatty acids including Octadecanoic acid, methyl ester and 
Hexadecanoic acid, methyl ester. The results showed that docosahexaenoic and eicosapentaenoic acids were the 
dominant Omega-3 polyunsaturated fatty acids in the species.  
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1. Introduction 

Fish has traditionally been a popular part of 
diets in many parts of the world. The skipjack tuna, 
Katsuwonus pelamis (skipjack, balaya), is a medium-
sized perciform fish in the tuna family, Scombridae. 
It grows up to 1 m in length. It is a cosmopolitan 
pelagic fish found in tropical and warm-temperate 
waters. It is a very important species for fisheries 
(Karunarathna & Attygalle, 2010) Countries 
recording large amounts of skipjack catches include 
the Maldives, France, Spain, Malaysia, Sri Lanka, 
and Indonesia (Miyake et al., 2004). It is an 
important commercial and game fish, usually caught 
using purse seine nets, and is sold fresh, frozen, 
canned, dried, salted, and smoked (FAO, 2011). The 
back of this fish is dark purplish blue, lower sides and 
belly silvery, with 4 to six very conspicuous 
longitudinal dark bands which in live specimens may 
appear as continuous lines of dark blotches (Figure 
1). 

 
 
 
 
 
 

 

Figure1. Katsuwonus pelamis 
 

 Omega-3 fatty acids are polyunsaturated 
fats found naturally in oily fish, nuts, seeds, and leafy 
green vegetables. Omega-3 fatty acids are thought to 
protect against heart disease (Allen & Harris, 2001; 
Reiffel & McDonald, 2006), inflammation (David, et 
al., 2005), types of cancer (Hardman, 2002; Simon et 
al., 2009), diabetes (Stirban et al., 2010), Alzheimer’s 
disease (Cunnane et al., 2009), and macular 
degeneration (a leading cause of vision loss). 

Omega-3 fatty acids are critical for proper 
brain development and neurological function in 
developing babies, too (Bousquet et al., 2008). 
Omega-3 fatty acids are often classed as "essential 
fatty acids," meaning that they are necessary for our 
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health and that our bodies are unable to produce 
them. In fact, the body is unable to manufacture one 
kind of omega-3 fatty acid known as alpha linolenic 
acid (LNA or ALA), but it can make the other types, 
eicosapentaeonic acid (EPA) and docoshexaeonic 
acid (DHA), by converting LNA, though only a small 
percentage of LNA is able to be converted 
(Simopoulos, 2002; David & Michael, 2005).  

The objective of this study was to identify of 
the lipid content especially omega-3 fatty acids 

composition of liver and muscle tissues of 
Katsuwonus pelamis in the south of Iran (Chabahar 
Port). 
 
2. Material and Methods  

In this research, 30 Katsuwonus pelamis 
samples were obtained from the Chabahar Port in the 
south of Iran (Figure 2). Initially the liver and muscle 
tissues were weighed separately and mixed into a soft 
uniform mixture. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Map of sampling station in the Chabahar Port in the south west of Iran 
 

Mixtures of chloroform and methanol were added as 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 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.  

 
3. Results  

This study investigated on the fatty acid composition and lipid content in the liver and muscle tissues of 
Katsuwonus pelamis. 
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 & Dyer, 1959). The components identified by GC-MS 
analysis of the chloroform phase of liver samples is shown the below table. 
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Table 1. The compound identified in the chloroform phase of liver tissue of Katsuwonus pelamis from the Iranian 

Port of Chabahar  
Compound MF KI % of total 

Fatty acid  
Saturated fatty Acid 

C16H32O2 1619 49.27  Palmitic acid  
(Hexadecanoic Acid) 
Stearic acid C18H36O2 1632 7.60 
Mono-unsaturated fatty Acid 

C18H34O2 1679 12.19  Oleic acid 
(9Z Octaecenoic Acid) 
Poly-unsaturated fatty acid 

C20H30O2 1821 14.53 
Docosahexaenoic Acid (DHA) 
Eicosapentaenoic  acid (EPA) C22H32O2 1808 12.44 
Ester 

C17H34O2 1545 2.44 Palmitic acid –methylester 
(Hexadecanoic Acid, methyl ester) 
Stearic Acid-methylester 
(Octadecanoic acid, methyl ester) 

C19H38O2 1621 1.57 

MF: Molecular Formula KI: Kovats Index 
 

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 Katsuwonus pelamis from the 
Iranian Port of Chabahar 

Compound MF KI % of total 
Fatty acid  
Saturated fatty Acid 

C16H32O2 1619 43.27  Palmitic acid  
(Hexadecanoic Acid) 
Stearic acid C18H36O2 1632 11.70 
Mono-unsaturated fatty Acid 

C18H34O2 1676 11.90  Oleic acid 
(9Z Octaecenoic Acid) 
Poly-unsaturated fatty acid 

C20H30O2 1821 15.11 
Docosahexaenoic Acid (DHA) 
Eicosapentaenoic  acid (EPA) C22H32O2 1808 13.09 
Ester 

C17H34O2 1545 2.50 Palmitic acid – methylester 
(Hexadecanoic Acid, methyl ester) 
Stearic Acid-methylester 
(Octadecanoic acid, methyl ester) 

C19H38O2 1621 2.52 

MF: Molecular Formula; KI: Kovats Index  
 

The present study indicates that compounds 
identified are common between liver and muscle 
tissue such as saturated fatty acids Palmitic acid 
(49.27% in liver and muscle 43.27%) and Stearic 
acid (7.60% in liver and muscle 11.70%), 
Monounsaturated fatty acid Oleic acid (12.19% in 
liver and muscle 11.90%), polyunsaturated fatty acids 
Docosahexaenoic acid (14.53% in liver and muscle 
15.12%) and Eicosapentaenoic acid (12.44% in liver 
and muscle 13.08%) and two esters of fatty acid 

consist Palmitic acid –methyl ester (2.44% in liver 
and muscle 2.50 %) and Stearic acid-methyl ester 
(1.57 % in liver and muscle 2.52%).  
 
4. Discussions  

In the present research, the results indicate 
that the dominant Omega-3 polyunsaturated fatty 
acids in liver and muscle tissues of Katsuwonus 
pelamis are Docosahexaenoic acid (14.53-15.12%) 
and Eicosapentaenoic acid (12.44-13.08%). Some 
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studies have shown that Omega-3 fatty acids found in 
fish oil help lower triglycerides (Hardman, 2002; 
Kato et al., 2002; Bousquet et al., 2008), lower blood 
pressure (Calo et al., 2005; Teres et al., 2008), reduce 
the risk of blood clots(Frenoux et al.,2001), improve 
the health of arteries (Grimm et al., 2002; Gil, 2002) 
and reduce the amount of arterial plaque, which 
narrows arteries and causes heart disease (Stampfer, 
et al., 2000; Kris-Etherton et al., 2001; Reiffel & 
McDonald, 2006; Chattipakorn et al., 2009).  

Docosahexaenoic acid (DHA) is essential 
for the growth and functional development of the 
brain in infants (Harbige & Fischer, 2001; Bousquet 
et al., 2008). DHA is also required for maintenance 
of normal brain function in adults (Guesnet & 
Alessandri, 2011). DHA has a positive effect on 
diseases such as hypertension, arthritis, 
atherosclerosis, adult-onset diabetes mellitus, 
myocardial infarction, thrombosis and some cancers 
(Aronson et al., 2001; Kato et al., 2002; Hardman, 
2002). Some studies have shown that fish oil reduces 
symptoms of depression (Rees et al., 2006; Song& 
Zhao, 2007; Bousquet et al., 2008). Other studies 
suggest it may be EPA (and not DHA) that has the 
positive effect on depression (Calo et al., 2005). 
Omega-3 fatty acids, including EPA, may also have 
positive effects on lung and kidney diseases, type 2 
diabetes (Stirban et al., 2010), obesity, ulcerative 
colitis, Crohn's disease, anorexia nervosa, burns, 
osteoarthritis, osteoporosis, and early stages of 
colorectal cancer (Schonberg et al., 2006). The 
results of Omega-3 polyunsaturated fatty acids DHA 
and EPA obtained in this study are similar to that 
reported in the Journal of Food Science Technology 
by Nimish et al (2010) and in the Vidvodaya journal 
of science by Karunarathna & Attygalle (2010). The 
results showed that the fish species has high quantity 
ω-3 fatty acids DHA and EPA. 
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