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			ABSTRACT

		

		
			Proximate composition, fatty acid and amino acid levels were measured in A. pseudodopsis and U. tigridis from the Lake Gölbaşı. Crude protein and lipid contents were higher in U. tigridis (10.75%, 0.96%) than in A. pseudodopsis (8.63%, 0.77%, respectively), whereas the situation was vise versa for fatty acid compositions. The proportions of Omega-3 (n3) were higher than those of Omega-6 (n6) in both of the mussels. n6/n3 ratio, which was 0.90 for A. pseudodopsis and 0.99 for U. tigridis, is an index for comparing the relative nutritional value of seafood oil.Leucine and lysine were the most important proportions of the essential amino acids, and tryptophane was the minor one. The ratio of essential/non essential (E/NE) amino acids was determined as 0.37 for A. pseudodopsis and 0.34 for U. tigridis. Hence, these mussels are reliable sources of nutrition to cover amino acid requirements of human.
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			Introduction




			Mussels are commercially valuable aquatic organisms, which are easy to cultivate or harvest in coastal areas. They are very important as human diet since they are an inexpensive source of protein with a high biological value, essential minerals and vitamins (Karakoltsidis et al., 1995; Astorga-Espana et al., 2007). Both the amount of fatty acid and the proportions of saturated, monounsaturated, and polyunsaturated fatty acids in mussel species contribute to a healthy diet and also contain significant amounts of omega-3 and omega-6 fatty acids. For this reason, mussels should be considered a low-fat, high-protein food-one that can be included in a low-fat diet (King et al., 1990). Factors such as water temperature, nutrient availability and reproductive cycle can influence biochemical composition of mussels (Fernandez-Reiriz et al., 1996; Okumuş and Stirling, 1998). The overall quality of mussels is the result of biological, chemical and organoleptic characteristics such as the shells, flesh and yield typical taste and flavor as well as absence of undesirable components. In previous studies, biochemical indices such as fatty acid, amino acid profiles and nutritive value of mussel tissues have been reported for populations in various parts of the world (Slabyj and Carpenter, 1977; Pranal et al., 1995; Uno et al., 1999; Freites et al., 2002; Orban et al., 2002; Mclean and Bulling, 2005; Babarro et al., 2006; Şengör et al., 2008; Ersoy and Şereflişan, 2010; Oliveira et al., 2014; Padidela and Thummala, 2015). It is well known fact that the fatty acid and amino acid profiles may vary from species to species due to the differences in biochemical properties among mussels. The sea and freshwaters of Turkey has potentially rich sources of aquatic foodstuffs in terms of variety. The Lake Gölbaşı is a natural lake in the south eastern Mediterranean region of Turkey and it is one of the most important freshwater reservoirs in the region. Total lake area is about 1200 ha which bares 400 ha of marshes. The economically valuable fish and mussel species of the lake are Clarias gariepinus, Cyprinus carpio, Leuciscus lepidus, Anguilla anguilla, Tilapia sp., Carasobarbus luteus, Mugil saliens, U. terminalis, Potamida littoralis, U. tigridis and A. pseudodopsis. Although the consumption of mussels is considerably low in the region and the products are usually exported to Europe and the USA. Low consumption of shellfish is primarily habitual, and may be promoted with the delivery of sufficient information about their biochemical composition and nutritional value as well as providing governmental support for the seafood processing industry. 

			The determination of the proximate, fatty acid and amino acid profiles of mussel tissues would definitely build up information for consumers about the nutritional value of mussels. The primary aim of this work was to identify how the proximate compositions, total fatty acid and amino acid profiles varied between the two mussel species, A. pseudodopsis and U. tigridis. 

			Materials and methods




			Mussels of commercial size that is 8-10 cm long were collected contemporaneously from the Lake Gölbaşı located in the south eastern Mediterranean region of Turkey. Samples were immediately transported to the laboratory. Total length and weight of the samples were measured to the centimeter and gram. Then mussels were rapidly washed and manually shucked by cutting the adductor muscle with a knife. The samples were quickly frozen in polyethylene bags and stored at -18 °C prior to analysis. Proximate analyses were carried out using properly homogenized samples. The protein was determined by the Kjeldahl procedure (AOAC, 1984). Moisture was determined by oven drying at 105°C to constant weight (AOAC, 1990). Total lipid was extracted from the muscle tissues using Bligh and Dyer (1959) method. The lipid content was gravimetrically determined. Ash was determined gravimetrically in a muffle furnace by heating at 550°C to constant weights (AOAC, 1990). The analyses were done in triplicates for protein, moisture, lipid and ash contents.

			The lipids were esterified according to Metcalfe et al. (1966). The fatty acid methyl esters were analyzed on a Thermo quest trace gas chromatograph equipped with SP-2330 fused silica capillary column, 30x0.25 mm ID 0.20 mm film thickness. Column injector and detector temperatures were 240 and 250°C, respectively. Carrier gas, helium; split ratio 1/150; column flow 75 ml/min; make-up 30 ml/min (He) range 1; sample injection 0.5 ml. The fatty acid methyl mixture No. 189-19 was used for standards (Sigma).

			Amino acid analysis of 0.1-mg samples hydrolyzed with 1 mL 6 N HCl for 24 h was made with an Eppendorf Biotronik LC 3000 microprocessor controlled amino acid analyzer.

			Analysis of variance was used to evaluate the analysis data and significant differences among means were determined by Independent Samples-T Test (p=0.05). Statistical calculation was performed with SPSS 15.0 for windows.




			Table I.- Proximate composition (%) of A. pseudodopsis and U. tigridis.

			
				
					
					
					
				
				
					
							
							Component

						
							
							A. pseudodopsis

						
							
							U. tigridis

						
					

					
							
							Moisture

						
							
							87.47±0.87*

						
							
							82.75±0.36

						
					

					
							
							Protein

						
							
							8.63±0.25

						
							
							10.75±0.24*

						
					

					
							
							Lipid

						
							
							0.77±0.03

						
							
							0.96±0.06*

						
					

					
							
							Ash

						
							
							0.29±0.02

						
							
							1.73±0.04*

						
					

				
			

			*The values are significantly different at p<0.05.




			Results and discussion




			Proximate composition

			The values for the proximate composition of the mussels, A. pseudodopsis and U. tigridis, cultivated in Gölbaşı Lake, with respective mean and standard-deviations are given in Table I. Protein, lipid and ash contents of U. tigridis were found lower than those of A. pseudodopsis. While the percentage of crude protein, lipid, ash and moisture in the flesh of A. pseudodopsis were 8.63, 0.77, 0.29 and 87.47%, those values in U. tigridis were 10.75, 0.96, 1.73 and 82.75%, respectively. Özdemir et al. (1999) and Carvalho et al. (2007) reported similar results in other mussel species. Slabyj and Carpenter (1977) stated that raw mussel meat contained 81.2% moisture, 3.29% protein, 0.81% lipid, 0.41% ash. Furthermore, Muller and Tobin (1980) reported that the edible part of mussels is 80% water, 10% protein, 1.5% lipid, 3% carbohydrate, and 2% ash, with 275 kj of energy.

			Fatty acid (FA) composition

			Investigation of fatty acids revealed that 85.02% of them could be identified and consisted of 27 FAs in total in the flesh of A. pseudodopsis. The rate of identification of FAs in U. tigridis was higher (89.51%). The number of identified saturated fatty acids (SFAs) was 11 and they were representing 29.05% and 28.01% of total FAs, repectively. Thus, Both MUFA and PUFA, together with unidentified fatty acids combines around 70% of the fatty acids. Similar values were found for other mussel species (Freites et al., 2002; Vernocchi et al., 2007). There were eight of each of monounsaturated fatty acids (MUFAs) and polyunsaturated fatty acids (PUFAs) extracted from both of the species. the remaining fatty acids found in both species (about 70%) were mono and polyunsaturated fatty acids (MUFA+PUFA).

			The fatty acid profile generally exhibits a dominance of the two classes, SFAs and PUFAs (Table II). SFAs in A. pseudodopsis represented 29.05% of the total FAs. The least of them was MUFAs with 23.06% and the most abundant group was PUFAs representing 32.91% of the total. Similar situation was observed for U. tigridis, as well, and the values were 28.10%, 21.80% and 39.61%, respectively. Analyses have shown that the major SFA was palmitic acid (C16:0) for both of the species and constituted about the half of the SFAs. Similar results for M. galloprovincialis have also been reported in the literature (Freites et al., 2002; Vernocchi et al., 2007). Another highly abundant fatty acid in mussels was stearic acid. They, together, made up of ¾ of total SFAs. However, the least of the SFAs were varied depending on the species and it was C21:0 for A. pseudodopsis and C22:0 for U. tigridis. 




			Table II.- Fatty acid profiles (% total fatty acids) of A. pseudodopsis and U. tigridis.

			
				
					
					
					
				
				
					
							
							Fatty acids (%)

						
							
							A. pseudodopsis

						
							
							U. tigridis

						
					

					
							
							C12:0

						
							
							0.06±0.01

						
							
							0.20±0.03*

						
					

					
							
							C14:0 

						
							
							0.89±0.01

						
							
							1.16±0.01*

						
					

					
							
							C15:0 

						
							
							0.77±0.03

						
							
							1.13±0.06

						
					

					
							
							C16:0 

						
							
							15.05±0.07

						
							
							15.04±0.11

						
					

					
							
							C17:0 

						
							
							1.50±0.02

						
							
							1.81±0.01*

						
					

					
							
							C18:0 

						
							
							6.98±0.05

						
							
							6.37±0.28

						
					

					
							
							C20:0 

						
							
							1.13±0.08*

						
							
							0.74±0.05

						
					

					
							
							C21:0

						
							
							0.05±0.01

						
							
							0.07±0.01

						
					

					
							
							C22:0

						
							
							1.08±0.01*

						
							
							0.05±0.01

						
					

					
							
							C23:0

						
							
							1.37±0.01

						
							
							1.41±0.02

						
					

					
							
							C24:0

						
							
							0.17±0.02

						
							
							0.12±0.02

						
					

					
							
							∑SFA

						
							
							29.05

						
							
							28.10

						
					

					
							
							C14:1

						
							
							0.27±0.02

						
							
							1.20±0.02 *

						
					

					
							
							C15:1 

						
							
							0.89±0.01

						
							
							2.90±0.02*

						
					

					
							
							C16:1 

						
							
							4.04±0.04

						
							
							6.79±0.07*

						
					

					
							
							C17:1 

						
							
							1.26±0.00

						
							
							1.54±0.01*

						
					

					
							
							C18:1 

						
							
							14.15±0.17*

						
							
							6.09±0.04

						
					

					
							
							C20:1 

						
							
							0.71±0.02

						
							
							0.78±0.01

						
					

					
							
							C22:1

						
							
							0.08±0.01

						
							
							0.96±0.01*

						
					

					
							
							C24:1

						
							
							1.66±0.01*

						
							
							1.54±0.02

						
					

					
							
							∑MUFA

						
							
							23.06

						
							
							21.80

						
					

					
							
							C18:2n6 

						
							
							7.52±0.48*

						
							
							4.68±0.09

						
					

					
							
							C18:3n6

						
							
							2.00±0.01

						
							
							3.94±0.18*

						
					

					
							
							C20:2n6 

						
							
							1.70±0.02

						
							
							1.66±0.01

						
					

					
							
							C20:4n6

						
							
							0.40±0.01

						
							
							1.52±0.01*

						
					

					
							
							C22:2n6 

						
							
							3.96±0.08

						
							
							7.93±0.11*

						
					

					
							
							C18:3n3 

						
							
							2.68±0.04

						
							
							3.15±0.01*

						
					

					
							
							C20:5n3 

						
							
							8.10±0.03

						
							
							9.58±0.05*

						
					

					
							
							C22:6n3 

						
							
							6.55±0.02

						
							
							7.15±0.05*

						
					

					
							
							∑PUFA

						
							
							32.91

						
							
							39.61

						
					

					
							
							∑n6

						
							
							15.58

						
							
							19.73

						
					

					
							
							∑n3

						
							
							17.33

						
							
							19.88

						
					

					
							
							n3/n6

						
							
							1.11

						
							
							1.01

						
					

					
							
							Unidentified

						
							
							14.98

						
							
							10.49

						
					

				
			

			*The values are significantly different at p<0.05.




			Each of these fatty acids represented 0.05% of the total. The most and the least abundant constituent of MUFAs was different for both species. Oleic acid (C18:1) constituted more than half (14.15% of the total) of the MUFAs in A. pseudodopsis whereas it was palmitoleic acid (C16:1) representing one third of MUFAs (6.79% of the total) in U. tigridis. Both of these fatty acids, together, constituted more than half of the total MUFAs in both species. The least abundant components of MUFAs were C22:1 (0.08%) and C20:1 (0.78%), respectively. As for PUFAs predominant fatty acid component was EPA (C20:5n3) for both species. Although C18:2n6 was in the second rank in the PUFAs of A. pseudodopsis, it was C22:2n6 for U. tigridis. DHA (C22:6n3) was in the third place amongst PUFAs. The lowest value within PUFAs obtained for C20:4n6.

			The proportions of PUFAs-n3 (17.33 for A. pseudodopsis, 19.88 for U. tigridis) were higher than those of PUFAs-n6 (15.58 for A. pseudodopsis to 19.73 for U. tigridis). The n6/n3 ratio is a good index for comparing the relative nutritional value of fish oil (Pigott and Tucker, 1990). The UK Department of Health recommends an ideal ratio of n6/n3 of 4.0 at maximum (HMSO, 1994). A higher ratio is of great importance in order to diminish coronary heart diseases, plasma lipid levels and cancer risks (Kinsella et al., 1990). In this study, the n6⁄n3 ratio of A. pseudodopsis and U. tigridis was 0.90 and 0.99, respectively. 

			Among the n3 series, both mussels are good sources of EPA (8.10–9.58%) and DHA (6.55–7.15%). Similarly, Freites et al. (1999) reported that fatty acid profiles in M. galloprovincialis were in the range of 8.86–12.70% for DHA. Vernocchi et al. (2007) indicated that DHA contents of M. galloprovincialis averaged 4.98%-6.29%. 

			British Nutrition Foundation (1992) has also recommended that people who has balanced and healthy diet consume 0.2 g of EPA+DHA daily. In this respect, Table II provides the researchers with valuable information for preparing diet tables. 

			Amino acid composition

			The amino acid compositions of A. pseudodopsis and U. tigridis are shown in Table III. Hydroxyproline and glutamic acid was the most abundant amino acids in two mussel species Hydroxyproline is a non-proteinogenic amino acid formed by the post-translational hydroxylation of proline. Hydroxyproline is a major component of protein collagen; it plays key roles for collagen stability. Because hydroxyproline is largely restricted to collagen, the measurement of hydroxylproline levels can be used as an indicator of collagen content (Nelson and Cox, 2005; Brinckman et al., 2005; Szpak, 2011). Glutamic acid, which is widely known amino acids, is an important source of nitrogen, although it’s a non-essential amino acid which is usually used to improve or balance the taste of monosodium glutamate. However, glutamate exists naturally in many foods, such as meat, milk, fish, poultry, and vegetables, in varying amounts (Lopez, 1975). The amount of asparagine, tryptophan, ornithine and sarcosine were lower than the other amino acids. U. tigridis had higher levels of glutamic acid, serin, glycine, arginine, alanine, lisine, leucine, hydroxyoroline and proline than A. pseudodopsis. 




			Table III.- Amino acid profiles (g/100 g) of A. pseudodopsis and U. tigridis.

			
				
					
					
					
				
				
					
							
							Amino acids (g/100 g)

						
							
							A. pseudodopsis

						
							
							U. tigridis

						
					

					
							
							Aspartic acid

						
							
							0.643

						
							
							0.693

						
					

					
							
							Glutamic acid

						
							
							0.898

						
							
							1.012*

						
					

					
							
							Asparagine

						
							
							<0.038

						
							
							<0.038

						
					

					
							
							Serine

						
							
							0.346

						
							
							0.434*

						
					

					
							
							Histidine

						
							
							0.210

						
							
							0.224

						
					

					
							
							Glycine

						
							
							0.384

						
							
							0.492*

						
					

					
							
							Theronine

						
							
							0.444

						
							
							0.466

						
					

					
							
							Citrulline

						
							
							0.269

						
							
							0.270

						
					

					
							
							Arginine

						
							
							0.548

						
							
							0.689*

						
					

					
							
							Alanine

						
							
							0.382

						
							
							0.457*

						
					

					
							
							Tyrosine

						
							
							0.462

						
							
							0.499

						
					

					
							
							Cystine

						
							
							0.438

						
							
							0.457

						
					

					
							
							Valine

						
							
							0.304

						
							
							0.318

						
					

					
							
							Methionine

						
							
							0.238

						
							
							0.241

						
					

					
							
							Tryptophan

						
							
							<0.024

						
							
							<0.021

						
					

					
							
							Phenynlalanine

						
							
							0.310

						
							
							0.342

						
					

					
							
							Isoleucine

						
							
							0.323

						
							
							0.368

						
					

					
							
							Ornithine

						
							
							<0.018

						
							
							<0.028

						
					

					
							
							Leucine

						
							
							0.535

						
							
							0.661*

						
					

					
							
							Lysine

						
							
							0.534

						
							
							0.582

						
					

					
							
							Hydroxyoroline

						
							
							2.221

						
							
							2.878*

						
					

					
							
							Sarcosine

						
							
							<0.020

						
							
							<0.024

						
					

					
							
							Proline

						
							
							0.466

						
							
							0.665*

						
					

					
							
							Total

						
							
							9.987

						
							
							11.839*

						
					

				
			

			*The values are significantly different at p<0.05.




			The nutritional quality of protein is connected to the quantity of the essential amino acids in food (Acton and Rudd, 1987). Leucine and lysine was the most important proportions of the EAAs, and tryptophane is the minor one. Pranal et al. (1995) noted that arginine and threonine represented the most important proportions of the essential amino acids and tryptophane and methionine are the minor ones in M. galloprovincialis. In the present study, the ratio of essential/non essential (E/NE) amino acids was determined as 0.37 for A. pseudodopsis and 0.34 for U. tigridis (Table III). 

			Millward (1997) determined the requirement of amino acid (g/100 g protein) for adult human as follows; histidine: 1.4; isoleucine: 3.1; leucine: 3.5; lysine: 2.1; threonine: 3.0; tryptophane: 7.0 and valine: 3.1. It can be concluded that these mussels can cover amino acid requirements as food for human.




			Conclusion




			The fatty acid and essential amino acid amounts of both species are quite proper for the human diet, and these species are recommended for consumption regularly. This study was expected to shed light on future studies on fatty acid and amino acid compositions of both species, which has lacked the necessary attention so far.

			Satement of conflict of interest

			All authors have no conflict of interest with any one about this manuscript.




			References




			Acton, J.C. and Rudd, C.L., 1987. Protein quality methods for seafoods. In: Seafood quality determination (eds. D.E. Kramer and J. Liston). Elsevier, Amsterdam, pp. 453-472.

			AOAC, 1984. Official methods of analysis of the association of official analysis chemists. Association of Official Analytical Chemists, 14th ed., Washington.

			AOAC, 1990. Official methods of analysis of the association of official analysis chemists. Association of Official Analytical Chemists, 15th ed., Washington.

			Astorga-Eespana, M.S., Rodriquez-Diaz, E.M. and Romero, C., 2007. Comparison of mineral and trace element concentrations in two mollusks from the Strait of Magellan (Chile). J. Fd. Comp. Analy., 20: 273-279. https://doi.org/10.1016/j.jfca.2006.06.007

			Babarro, J.M.F., Fernández-Reırız, M.J., Garrıdo, J.L. and Labarta, U., 2006. Free amino acid composition in juveniles of Mytilus galloprovincialis: spatial variability alter Prestige oil spill. Comp. Biochem. Physiol. A, 145: 204-213. https://doi.org/10.1016/j.cbpa.2006.06.012

			Bligh, E.G. and Dyer, W.J., 1959. A rapid method of total lipit extraction and proficiation. Canadian J. Biochem. Physiol., 37: 911-917. https://doi.org/10.1139/y59-099

			Brinckmann, J., Notbohm, H. and Müller, P.K., 2005. Collagen: Topics in current chemistry. Springer, Berlin. https://doi.org/10.1007/b98359

			British Nutrition Foundation, 1992. Unsaturated fatty acids: Nutritional and physiological significance. Report of British Nutrition Foundation Task Force, Chapman & Hall, London.

			Carvalho, A.F.U., Farias, D.F., Barroso, C.X., Sombra, C.M.L., Silvino, A.S., Soares, M.O.T., Fernandes, D.A.O. and Gouveia, S.T., 2007. Nutritive value of three organisms from mangrove ecosystem: Ucides cordatus (Linnaeus, 1763), Mytella sp. (Soot-Ryen, 1955) and Crassostrea rhizophorae (Guilding, 1828). Braz. J. Biol., 67: 787-788. https://doi.org/10.1590/S1519-69842007000400031

			Ersoy, B. and Şereflişan, H., 2010. The Proximate Composition and fatty acid profiles of edible parts of two freshwater mussels. Turk. J. Fish. aquat. Sci., 10: 71-74.

			Fernandez-Reiriz, M.J., Labarta, U. and Babarro, J.M.F., 1996. Comparative allometries in growth and chemical composition of mussel (Mytilus galloprovincialis Lmk) cultured in two zones in the Ria sada (Galicia, NW Spain). J. Shell Res., 15: 349-353.

			Freites, L., Fernandez-Reiriz, M.J. and Labarta, U., 2002. Fatty acid profiles of Mytilus galloprovincialis (Lmk) mussel of subtidal and rocky shore origin. Comp. Biochem. Physiol. Part B: Biochem. mol. Biol., 132: 453-461.

			HMSO, 1994. Nutritional aspects of cardiovascular disease report on health and social subjects. No. 46, HMSO, London.

			Karakoltsidis, P.A., Zotos, A. and Constantinides, M., 1995. Composition of the commercially important Mediterranean finfish, crustaceans, and molluscs. J. Fd. Comp. Analy., 8: 258-273. https://doi.org/10.1006/jfca.1995.1019

			King, I., Childs, M.T., Dorsett, C., Ostrander, J.G. and Monsen, E.R., 1990. Shellfish: proximate composition, minerals, fatty acids, and sterols. J. Am. Diet Assoc., 90: 677-685.

			Kinsella, J.E., Broughton, K.S. and Whelan, J.W., 1990. Dietary unsaturated fatty acids: interactions and possible needs in relation to eicosanoid synthesis. J. Nutr. Biochem., 1: 123-141. https://doi.org/10.1016/0955-2863(90)90011-9

			Lopez, A., 1975. Ingredients in a complete course in canning. A Publication of the Canning Trade Baltimore, Maryland.

			Mclean, C.H. and Bulling, K.R., 2005. Differences in lipid profile of New Zealand marine species over four seasons. J. Fd. Lipids, 12: 313-326. https://doi.org/10.1111/j.1745-4522.2005.00026.x

			Metcalfe, L.D., Schmitz, A.A. and Pelka, J.R., 1966. BF3-methanol procedure for rapid quantitative preparation of methyl esters from lipids. Anal. Chem., 38: 514. https://doi.org/10.1021/ac60235a044

			Millward, D.J., 1997. Human amino acid requirements. J. Nutr., 127: 1842-1846.

			Muller, H.G. and Tobin, G., 1980. Foods of animal origin in nutrition and food processing. The AVI Publishing Company, London.

			Nelson, D.L. and Cox, M.M., 2005. Lehninger’s principles of biochemistry. WH. Freeman and Company, New York.

			Okumus, I. and Stirling, H.P., 1998. Seasonal variations in the meat weight, condition index and biochemical composition of mussels (Mytilus edulis L.) in suspended culture in Scottish Sea lochs. Aquaculture, 159: 261-294. https://doi.org/10.1016/S0044-8486(97)00206-8

			Oliveira, A.R., Sykes, A.V., Hachero-Cruzado, I., Azeiteiro, U.M. and Esteves, E., 2015. Sensory and nutritional comparison of mussels (Mytilus sp.) produced in NW Iberia and in the Armona offshore production area (Algarve, Portugal). Fd. Chem., 168: 520-528. https://doi.org/10.1016/j.foodchem.2014.07.082

			Orban, E., Di Lena, G., Nevigato, T., Casini, I., Marzetti, A. and Caproni, R., 2002. Condition index and chemical composition of mussels (Mytilus galloprovincialis) cultured in two different Italian sites. Fd. Chem., 77: 57-65. https://doi.org/10.1016/S0308-8146(01)00322-3

			Özdemir, Y., Köprücü, K., Şeker, E., Gür, F. and Çakmak, M.N., 1999. Tatlısu Midyesi (Unio elangatulus eucirrus Bourguignat) nin Besin Kalitesinin Arastırılması. X. Ulusal Su Ürünleri Sempozyumu, 22-24 Eylül. Adana, Türkiye.

			Padidela, S. and Thummala, R.R., 2015. Proximate, amino acid, fatty acid and mineral analysis of bivalve Parreysia cylindrica from waddepally and kaleshwaram lake. World J. Pharm. Pharmaceut. Sci., 4: 1388-1401.

			Pigott, G.M. and Tucker, B.W., 1990. Seafood effects of technology on nutrition. Marcel Dekker, New York.

			Pranal, V., Fıala-Médıonı, A. and Colomınes, J.C., 1995. Amino acid and related compound composition in two symbiotic mytilid species from hydrothermal vents. Mar. Ecol. Prog. Ser., 119: 155-166. https://doi.org/10.3354/meps119155

			Slabyj, B.M. and Carpenter, M.N., 1977. Processing effect on proximate composition and mineral content of meats of blue mussels (Mytilus edulis). J. Fd. Sci., 42: 1153-1155. https://doi.org/10.1111/j.1365-2621.1977.tb14448.x

			Szpak, P., 2011. Fish bone chemistry and ultrastructure: implications for taphonomy and stable isotope analysis. J. Archaeol. Sci., 38: 3358-3372. https://doi.org/10.1016/j.jas.2011.07.022

			Şengör, F.G., Akkuş, S. and Çelik, U., 1997. İşlenmis Karamidye (Mytilus galloprovincialis, Lam. 1819)’de Kimyasal Kompozisyonunun ve Randımanın Belirlenmesi. IX. Ulusal Su Ürünleri Sempozyumu, 17–19 Eylül 1997, Eğirdir, Isparta.

			Uno, S., Hyun, Y.J., Kaneniwa, M., Koyama, J., Yamada, H. and Ikeda, K., 1999. The PICES Practical Workshop. May 24 to June 7, 1999, Vancouver Harbour, Canada.

			Vernocchi, P., Maffei, M., Lanciotti, R., Suzzi, G. and Gadrini, F., 2007. Characterization of Mediterranean mussels (Mytilus galloprovincialis) harvested in Adriatic Sea (Italy). Fd. Contr., 18: 1575-1583. https://doi.org/10.1016/j.foodcont.2006.12.009

		

OEBPS/Images/1.png
Pakistan J. Zool., vol. 50(6), pp 2153-2158, 2018.

Amino Acid and Fatty Acid CompositiG
of Freshwater Mussels, Anodonta
pseudodopsis and Unio tigridis

Hiilya Sereflisan and Beyza Ersoy Altun*

Faculty of Marine Sciences and Technology, University of Iskenderun Technical

University, 31200 Hatay, Turkey

ABSTRACT

Accepted 30 No L5 be;
Available online 19
2018

Authors’ Cont

HS collected m@rgrgﬁﬁl\é[f&k
field studies. BEATarried out the
laboratory work and analysis and
wrote the article

Key words

Anodonta pseudodopsis, Unio ti-
gridis, Fatty acid, Eicosapentaenoic

Proximate composition, fatty acid and amino acid levels were measured in 4. acid (EPA), Docosahexaenoic acid
pseudodopsis and U. tigridis from the Lake Golbasi. Crude protein and lipid contents (DHA), Amino acid.

were higher in U. tigridis (10.75%, 0.96%) than in A. pseudodopsis (8.63%, 0.77%, DOI: http://dx.doi.org/10.17582/
respectively), whereas the situation was vise versa for fatty acid compositions. The journal.pjz/2018.50.6.2153.2158

proportions of Omega-3 (n3) were higher than those of Omega-6 (76) in both of the *
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tryptophane was the minor one. The ratio of essential/non essential (E/NE) amino Copyright 2018 Zoological Society

acids was determiNqTROB UETAQNeudodopsis and 0.34 fosddeidgrigis. thlahecapdididkiséanin biochemical properties
these mussels are reliable sources of nutrition to cover amino aeHbHSIHITRIGRISIAR sea and freshwaters of Turkey has

M'ﬁssels are commercially valuable aquatic organisms,
which are easy to cultivate or harvest in coastal areas.
They are very important as human diet since they are an
inexpensive source of protein with a high biological value,
essential minerals and vitamins (Karakoltsidis ef al., 1995;
Astorga-Espana et al., 2007). Both the amount of fatty acid
and the proportions of saturated, monounsaturated, and
polyunsaturated fatty acids in mussel species contribute
to a healthy diet and also contain significant amounts of
omega-3 and omega-6 fatty acids. For this reason, mussels
should be considered a low-fat, high-protein food-one
that can be included in a low-fat diet (King et al., 1990).
Factors such as water temperature, nutrient availability and
reproductive cycle can influence biochemical composition
of mussels (Fernandez-Reiriz et al., 1996; Okumus and
Stirling, 1998). The overall quality of mussels is the result
of biological, chemical and organoleptic characteristics
such as the shells, flesh and yield typical taste and flavor
as well as absence of undesirable components. In previous
studies, biochemical indices such as fatty acid, amino acid
profiles and nutritive value of mussel tissues have been
reported for populations in various parts of the world
(Slabyj and Carpenter, 1977; Pranal e al., 1995; Uno et al.,
1999; Freites ef al., 2002; Orban et al., 2002; Mclean and
Bulling, 2005; Babarro et al., 2006; Sengor et al., 2008;
Ersoy and Sereflisan, 2010; Oliveira ef al., 2014; Padidela
and Thummala, 2015). It is well known fact that the fatty
acid and amino acid profiles may vary from species to

potentially rich sources of aquatic foodstuffs in terms of
variety. The Lake Golbast is a natural lake in the south
eastern Mediterranean region of Turkey and it is one of the
most important freshwater reservoirs in the region. Total
lake area is about 1200 ha which bares 400 ha of marshes.
The economically valuable fish and mussel species of the
lake are Clarias gariepinus, Cyprinus carpio, Leuciscus
lepidus, Anguilla anguilla, Tilapia sp., Carasobarbus
luteus, Mugil saliens, U. terminalis, Potamida littoralis, U.
tigridis and A. pseudodopsis. Although the consumption of
mussels is considerably low in the region and the products
are usually exported to Europe and the USA. Low
consumption of shellfish is primarily habitual, and may
be promoted with the delivery of sufficient information
about their biochemical composition and nutritional value
as well as providing governmental support for the seafood
processing industry.

The determination of the proximate, fatty acid and
amino acid profiles of mussel tissues would definitely
build up information for consumers about the nutritional
value of mussels. The primary aim of this work was to
identify how the proximate compositions, total fatty acid
and amino acid profiles varied between the two mussel

species, A. pseudodopsis and U. tigridis.
MATERIALS AND METHODS

Mussels of commercial size that is 8-10 cm long
were collected contemporaneously from the Lake Golbasi





