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Abstract: In the present study, the liver and muscle tissues of Rutilus rutilus caspius from the south of Caspian Sea, Iran in Feb 2013 were separately extracted for their lipid content and fatty acids composition using the method of Blight & Dyer (1959). 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 Docosahexaenoic acid (DHA) and (PUFA) Eicosapentaenoic acid (EPA), two methyl esters of fatty acids including Octadecanoic acid, methyl ester and Hexadecanoic acid, methyl ester, Vitamine E (α-Tocopherol) and Cholesterol (Cholest-5-en-3-ol(3β).The results showed that the dominant fatty acids  in liver and muscle tissues were Omega-3 fatty acids Docosahexaenoic acid (DHA) and Eicosapentaenoic acid (EPA).[Samiee K, Rustaiyan A, Ghulamali F. Omega-3 fatty acids composition and lipid content from liver and muscle tissues of Rutilus rutilus caspicus in the south of Caspian Sea in Iran. Nat Sci 2013; 11(5):1-5]. (ISSN: 1545-0740). http://www.sciencepub.net/nature. 1
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1. Introduction

Rutilus is a genus of fishes in the family Cyprinidae, commonly called roach. Rutilus rutilus caspius is a fresh and brackish water fish (Froese & Daniel, 2007). It is one of the most important endemic species of fishes in the south of Caspian Sea (Figure 1). The Caspian roach (Rutilus rutilus caspicus) is regarded as one of the most important commercial species in the Caspian Sea. 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 (Khain & et al., 2007).

Figure 1. Rutilus rutilus Caspius
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Omega-3 fatty acids are polyunsaturated fatty acids with a double bond starting after the third carbon atom from the end of the carbon chain. Omega-3 is called an essential fatty acid: It's essential to health, and because the human body doesn't produce it, it's essential in the diet. 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) (Simopoulos, 2002). Fish, plant, and nut oils are the primary dietary source of omega-3 fatty acids. Omega-3 is used to regulate blood clotting, build cell membranes and support cell health. It's polyunsaturated, which is the relatively heart-healthy kind of fats that help reduce blood triglycerides (fats) and low-density lipoprotein (LDL), the so-called bad cholesterol (Chattipakorn et al.,2009).Omega-3 also curbs inflammation (David, et al., 2005). While inflammation is a normal part of the body's immune response (Harbige & Fischer, 2001), research indicates that it also underlies a host of serious illnesses, including cardiovascular diseases (Reiffel & McDonald, 2006; Allen & Harris, 2001), cancers and autoimmune diseases (Hardman, 2002; Simon et al., 2009). The objective of this study was to identify of the lipid content especially Omega-3 fatty acids of liver and muscle tissues of Rutilus rutilus caspius in the south of Caspian Sea. 

2. Material and Methods 

In this research, 30 Rutilus rutilus caspius samples were obtained from Gorgan Bay in the south of Caspian Sea (Figure 2). Initially the liver and muscle tissues were weighed separately and mixed into a soft uniform mixture.
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Figure 2. Map of study area and location of sampling station in the South of Caspian Sea

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 Rutilus rutilus caspius. 
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.
Table 1. The compound identified in the chloroform phase of liver tissue of Rutilus rutilus caspius from the south of Caspian Sea.
	Compound
	MF
	KI
	% of total

	Fatty acid
	C16H32O2


	1617


	12.83 


	Saturated fatty acid

Palmitic acid (Hexadecanoic acid)
	
	
	

	Stearic acid
	C18H36O2
	1623
	10.25

	Monounsaturated fatty acid

 Oleic acid (9Z Octaecenoic Acid)
	C18H34O2
	1687
	6.12

	Poly- unsaturated fatty acid

Docosahexaenoic acid (DHA)
	C20H30O2
	1815
	24.75

	Eicosapentaenoic acid (EPA)
	C22H32O2
	1802
	22.53

	Ester
	C17H34O2
	1534
	4.19

	Palmitic acid -methylester

(Hexadecanoic acid , methyl ester)
	
	
	

	Stearic acid-methylester

(Octadecanoic acid, methyl ester)
	C19H38O2
	1610
	2.21

	Terpene
	C29H50O2
	2954
	3.65

	Vitamine E 

(2H -1-Benzopyran-6-ol, 3, 4- dihidro-2, 5, 7, 8 tetramethyl-2- 94, 8,12 trimethyltridecy) (α-Tocopherol)
	
	
	

	Esterol
	C27H46O2
	1992
	12.6

	Cholesterol (Cholesta-12.6, 5en-3-ol(3.β)  
	
	
	


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 Rutilus rutilus caspius from the south of Caspian Sea.
	Compound
	MF
	KI
	% of  total

	Fatty acid
	C16H32O2
	1617
	11.51

	Saturated fatty acid

Palmitic acid (Hexadecanoic acid)
	
	
	

	Stearic acid
	C18H36O2
	1623
	9.98     

	Mono unsaturated fatty acid

Oleic acid (9Z Octaecenoic Acid)
	C18H34O2
	1687
	5.68

	Poly-unsaturated fatty acid

Docosa hexaenoic acid (DHA)
	C20H30O2
	1815
	25.12

	Eicosapentaenoic acid (EPA)
	C22H32O2
	1802
	23.14

	Ester
	C17H34O2
	1534
	4.68

	Palmitic acid –methylester

(Hexadecanoic acid, methyl ester)
	
	
	

	Stearic acid-methylester

(Octadecanoic acid, methyl ester)
	C19H38O2
	1610
	3.98

	Terpene
	C29H50O2
	2954
	12.66

	Vitamine E (2H-1-Benzopyran-6-ol,3,4-dihidro-2,5,7,8-tetramethyl-2-94,8,12-trimethyltridecyl) (α-Tocopherol)
	
	
	

	Esterol
	C27H46O2
	1992
	2.6

	Cholesterol (Cholesta-

5en-3-ol(3.β)  
	
	
	


MF: Molecular Formula

KI: Kovats Index

%: Percent of the compound
The present study indicates that compounds identified are common between liver and muscle tissue such as saturated fatty acids Palmitic acid (12.83% in liver and muscle 11.51%) and Stearic acid(10.25 % in liver and muscle 9.98 %) ,Monounsaturated fatty acid Oleic acid (6.12 % in liver and muscle 5.68%),polyunsaturated fatty acids Docosahexaenoic acid(24.75 % in liver and muscle 25.12%) and Eicosapentaenoic acid(22.53% in liver and muscle 23.14%) and two esters of fatty acid consist Palmitic acid –methylester (4.19% in liver and muscle 4.68 %) and Stearic acid-methylester (2. 21 % in liver and muscle 3.04%), Vitamine E(3.65 % in liver and muscle 3.98%) and Cholesterol(12.6 % in liver and muscle 12.66 %). 
4. Discussions 

In the present study, the results indicate that the dominant fatty acids in liver and muscle tissues of Rutilus rutilus caspius are Omega-3 fatty acids Docosahexaenoic acid (24.75-25.12%) and Eicosapentaenoic acid (20.55-26.36%). The biggest benefits from including omega-3 fatty acids in the diet relate to heart disease (Stampfer, et al., 2000; Reiffel & McDonald). Omega-3s protect the heart by decreasing arrhythmias, blood clot formation, blood triglycerides and growth rate of atherosclerotic build-up, blood pressure and inflammation, not to mention they may improve the function of artery cells (Grimm et al., 2002; Gil, 2002). Although both these fatty acids work together to benefit the body, there are some basic differences between the two (Frenoux et al., 2001). DHA is important for the structure, growth and development of the fetal central nervous system and retina Alzheimer’s disease is the most common cause of dementia in elderly adults. Research suggests that lower DHA levels are a risk factor for Alzheimer’s, possibly because DHA may inhibit the progression of the disease (Guesnet & Alessandri, 2011). EPA fatty acid has beneficial potential, especially in schizophrenia (Rees et al., 2006; Schonberg et al., 2006; Cunnane et al., 2009). Numerous studies show a great reduction in symptom scales that are used to measure severity of schizophrenic symptoms (Simon et al., 2009).

Research also suggests that EPA can improve patients’ response to chemotherapy (Bousquet et al., 2008). EPA can also reduce the probability of developing particular kinds of cancer, which includes multiple myeloma. Recent studies have shown that it can reduce depression and suicidal behavior. Omega-3 fatty acids such as EPA help increase levels of calcium in the body, deposit calcium in the bones, and improve bone strength. Studies show that intake of EPA and DHA fatty acids can benefit health conditions like heart disease (Stampfer, et al., 2000; Kris-Etherton et al., 2001) Reiffel & McDonald, 2006; Allen & Harris, 2001), high cholesterol(LDL) and triglyceride levels (Hardman, 2002; Kato et al., 2002; Bousquet et al., 2008), high blood pressure (Teres et al., 2008; Calo et al., 2005),  depression levels(Song& Zhao, 2007; Bousquet et al., 2008; Kris-Etherton, et al., 2001), rheumatoid arthritis, inflammation (Grimm et al., 2002; Gil, 2002) autoimmune disease, cancers (Aronson et al.,2001;Kato et al.,2002) and Diabetes Mellitus (Stirban et al., 2010). 
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