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			Abstract

			In the present study, heavy metal concentrations (Fe, Pb, Zn, and Cu), proximate composition and microbial quality have been measured in edible tissues of the shrimp Penaeus semisulcatus (De Haan, 1844), Metapenaeus affinis and Parapenaeopsis stylifera (H. Milne -Edward) collected from January to December 2016, the samples were collected from the north west Arabian Gulf. These species were morphometrically measured and their tissue were analyzed for their comparative proximate (Protein %, Carbohydrate %, Lipid %, Ash % and Moisture %), on dry weight basis. Three species of shrimps showed a significant increase (p<0.05) in protein content and the highest was observed in Penaeus semisulcatus (23.57%) followed by Metapenaeus affinis and Parapenaeopsis stylifera (20.14 and 17.48%) respectively. Also, they showed lower lipid content and other proximate compositions varied significantly. Moisture was 72.26, 74.45 and 76.14% respectively between species.

			Variations of heavy metal concentrations at three species of shrimps are compared. Cu, Zn and Pb concentrations in P. stylifera were the highest heavy metal concentrations, while Fe concentrations were highest level observed in three species. 
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			Introduction

			Fish can be finfish, shellfish (mollusks and crustaceans), or any other form of marine or freshwater animal life that can be used for human or domestic animal consumption [1]. Nutritional and protein plays an important role in the life of man and nation, fish are known for their high nutritional quality they are relatively low in fat, saturated fat, and cholesterol, and high in polyunsaturated fatty acids, protein and minerals such as calcium, phosphorus, sodium, potassium and magnesium [2]. 

			Shrimps are a group of popular seafoods found worldwide, belonging to the order Decapoda of the class Crustacea. There are about 8,500 species of Decapods [3,4], including 2,000 shrimp species found and approximately 300 species are of commercial importance. Shell fishes are the exoskeleton bearing aquatic invertebrates used as food and feed. Biochemical studies are essential from the nutritional point of view. It is well known that the biochemical composition of the edible tissues of marine invertebrates is influenced by their nutritional habits, age, sex, season and other ecological factors [5,6]. 

			Fish and seafood is a highly perishable commodity compared to other fresh meat commodities and have short lifetimes even at refrigeration temperature [7-9].

			The utilization of marine shrimps as bioindicators of heavy metal pollution in environmental monitoring studies has been emphasized by many investigators. Meanwhile, shrimp are widely consumed in many parts of the world by humans, and polluted shrimps may endanger human health. During the last several decades, heavy metals pollution in the aquatic environment has become a serious problem and concentrations in these organisms can be influenced by many environmental and biological factors [10- 12].

			Heavy metal contamination may have devastating effects on the ecological balance of the recipient environment and a diversity of aquatic organisms [13-15]. Heavy metals have long been recognized as serious pollutants of the aquatic system. The heavy metals that are toxic to many organisms at very low concentrations and are never beneficial to living beings are Hg, Cd and Pb [16]. The fish in our water is often exposed to various microorganisms. A number of these microorganisms are naturally present in the aquatic environment, and some of them enter nature water by agricultural runoff, industrial and human wastes [17-19].

			Materials and Methods 

			Collection of samples and preparation of experimental materials

			This study was conducted in the laboratories of the marine biology department / University of basrah/ Iraq, for the period from January to December 2016. Three species of shrimps most commercially traded and widespread in Basrah marckets, which were Penaeus semisulcatus (De Haan, 1844), Metapenaeus affinis (H. Milne Edwards, 1837) and Parapenaeopsis stylifera (H. Milne Edwards, 1837). The samples were collected along Iraqi coast in Basrah city, south Iraq (Figure 1). They were transported to the laboratory in ice boxes and were taxonomically identified [20]. Analyses were achieved on a sample of twelve shrimps for each species, 100 gram for each from different parts of the specimens were obtained; exoskeleton, and head were removed and the entire body tissue was dried at 60 °C (constant temperature) for 24 hours in hot air oven. Then the dried meat was powdered and was taken for the estimation of compositional analysis. 

			[image: ]

			Proximate analysis

			Moisture (%): The percentage humidity is estimated using the drying oven at 105 °C until the weight is stable according to the method mentioned [21]. The moisture content (%) was estimated by subtracting the dry weight of the sample from the wet weight of the sample. 

			Ash (%): Ash was calculated by burning samples according to the method listed in AOAC [21]. Pre-dried samples obtained from moisture content analysis were ashed in furnace at 550 °C overnight.

			 Protein (%): Crude protein content of fish fillets was determined according to the method of AOAC (2000)[21]. Briefly, 1g of sample was weighed into digestion tubes. Two Kjeltabs Cu 3.5 (catalyst salts) were added into each tube. About 20 ml of concentrated sulphuric acid (H2SO4) was carefully added into the tube and then shaken gently. Digestion procedure was carried out. Digested samples were cooled for 10 to 20 min. Distillation procedure was then performed using distillation unit and the distillate was titrated with 0.025N sulphuric acid (H2SO4) until the end point changes from green to pink. Volume of acid required in the titration was recorded. Blank was prepared with the exclusion of sample. The percentage of protein content was calculated according to the following equation: 

			% Protein = %N × F

			Where, VD is the Volume of digest; N is the normality of acid; TV is the titre value; AD is the aliquot of digest and F is the conversion factor for nitrogen to protein (6.25). 

			Fat (%): Crude fat was obtained by exhaustively extracting 2.0g of each sample in a Soxhlet apparatus using petroleum ether (b.p. 40 to 60 °C) as the extractant. 

			Carbohydrate content analysis (%): Carbohydrate content was calculated based on difference calculation: Carbohydrate = 100% - (%moisture + %ash + %crude protein + %fat).

			Microbial analysis: The microbial content of the fish samples were enumerated by standard plate count technique using 0.1ml aliquots of appropriate dilution pour plated onto Nutrients agar, MacConkey, Mannitol salt agar and Salmonella-Shigella agar for bacteria. All plates for bacteria isolation were incubated at 37 °C for 24 to 48h. Individual colonies were purified and identified by morphological and biochemical techniques [22]. 

			Statistical analysis: Analysis of the data was carried out by using SPSS (18.0 version) for the mean standard deviation at 5% level of significance.

			Results 

			Proximate analysis

			Table 1 shows the mean values for the proximate composition of three Penaeid shrimps. Among these, protein (%), carbohydrate (%), fat (%) and moisture (%) varied significantly (p <0.05) between the species.

			Table 1: Proximate composition (%) of shrimp species collected from the Iraqi coast.

			
				
					
					
					
					
					
					
				
				
					
							
							Shrimps Species

						
							
							Protein (%)

						
							
							Carbohydrate (%)

						
							
							Lipid (%)

						
							
							Moisture (%)

						
							
							Ash (%)

						
					

					
							
							P. semisulcatus

						
							
							23.57

						
							
							0.98

						
							
							2.23

						
							
							72.26

						
							
							1.7

						
					

					
							
							M. affinis

						
							
							20.14

						
							
							0.76

						
							
							4.87

						
							
							74.45

						
							
							1.3

						
					

					
							
							P. stylifera

						
							
							17.48

						
							
							1.04

						
							
							8.75

						
							
							76.14

						
							
							1.6

						
					

				
			

			The highest moisture content was found in P. stylifera with value of 76.14% while the lowest was recorded for P. semisulcatus with 72.26%. For the concentration of protein content of three shrimps, in P. semisulcatus had the highest value (23.57%) while the lowest concentration of protein content in P. stylifera (17.48%). Protein was found as the main ratio in the tissues content of shrimps. Also the carbohydrate concentration was lowest in all the species (0.76-1.04%). This study concentrated mainly on the muscular fat content that is highest (2.23-8.57%) between the species. For the carbohydrate content P. stylifera recorded the highest value of 1.04% while M. affinis had the lowest value of 0.76%.

			Heavy metals analysis

			Table 2 the mean values for the heavy metals concentration of the three species of shrimps is shown in Table 2. showed that the highest level of iron, lead, zinc and Cu was observed in three shrimps samples, the highest mean values of iron were 2.79, 2.62 and 2.18mg/l, in three species of shrimps respectively. While the highest mean level of lead were 0.06, 0.37 and 0.42mg/l. The highest mean values of zinc concentration were 0.21, 0.098 and 0.31mg/l). While the highest mean values of copper concentration were 0.231, 0.194 and 0.381mg/l). The overall order of heavy metal concentration in all the shrimps species is Fe > Pb >Zn >Cu. 

			Table 2: Mean of heavy metal composition of shrimp species collected from the Iraqi coast.

			
				
					
					
					
					
					
				
				
					
							
							Shrimps Species

						
							
							Fe

						
							
							Pb

						
							
							Zn

						
							
							Cu

						
					

					
							
							P. semisulcatus

						
							
							2.79

						
							
							0.06

						
							
							0.213

						
							
							0.231

						
					

					
							
							M. affinis

						
							
							2.62

						
							
							0.37

						
							
							0.098

						
							
							0.194

						
					

					
							
							P. stylifera

						
							
							2.18

						
							
							0.42

						
							
							0.426

						
							
							0.381

						
					

				
			

			Microbial analysis

			Table 3 shows the different microorganisms isolated from each shrimps species. P. semisulcatus was found to have Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa. From M. affinis, Enterobacter aerogenes and S. aureus were isolated. While S. aureus, Salmonella species and E. coli were isolated from P. stylifera. 

			Table 3: Isolated bacteria from three shrimp species collected from the Iraqi coast.

			
				
					
					
				
				
					
							
							Shrimps Species

						
							
							Bacteria Species

						
					

					
							
							P. semisulcatus

						
							
							Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa.

						
					

					
							
							M. affinis

						
							
							Enterobacter aerogenes. and S. aureus

						
					

					
							
							P. stylifera

						
							
							S. aureus, Salmonella species and E. coli

						
					

				
			

			Discussion

			The current study investigated the nutritional value of three species of shrimp in the Northwest Arabian Gulf as well as the study of bacterial contamination and heavy metals. The ratios of protein and other ingredients in our study were similar to other studies, especially moisture and protein. The chemical composition, especially the protein ratio in the muscles of M. affinis and their differences in other parts of the body of shrimp, as in the study of Abdul-Sahib & Ageel [23].

			Similar works on the proximate composition in the edible muscle part was reported in Fenneropenaeus pennicillatus, F. merguiensis, Parapenaeus longirostris [24], black tiger shrimp and white shrimp [26] were comparable. The average dry weight of the species correspondingly implies its muscle content constituting carbohydrate, protein, lipids and fatty acids exempting the moisture which varies greatly between species. These discussed results shows that the protein was found as the major constituent in the muscle of all the shrimps.

			There are highly significant differences among the marine organism organs for the accumulation of heavy metals. In fact, the elements Pb, Cu, Zn, and Fe are expected to vary in a wide range of concentrations cause they reflect the exposure to environmental levels and feeding behaviour [25]. Among the five metals studied in the present study, Zn, Cu, and Fe are essential elements while Pb are non-essential element for most of the living organisms.

			Furthermore, different ecological and feeding habits among species can affect the route of uptake of metals, such as in fish [26]. In crustaceans, there is a relationship between the concentration of heavy metals and the feeding habits of omnivorous penaeid shrimp [27]. Márquez et al. [26] recorded higher levels of metals in species that feed on lagoon sludge in Unare, Venezuela. According to Frias et al. [10], there is a relationship between the bioaccumulation of metals and their physicochemical properties, as well as with the metabolic needs of the organisms and the availability of food in the water column. Villanueva & Botello [28] associated this bioavailability among others, with the type of sediment and physicochemical characteristics of water. Laws [29] reported that benthic organisms, due to their direct interaction with sediments, are among the most affected by heavy metal concentrations. A fish contaminated with these metals can find its way into man’s food chain, resulting in biomagnifications of such heavy metal and this becomes harmful to man’s health. Generally, virtually all the heavy metals analyzed were found to exceed National Environmental Standard and Regulation Enforcement Agency [30] and WHO [31] standards [32,33].

			References

			
					Mahmuda B, Abu TAA, Monika Das,  Sahana Parveen (2010) A comparative microbiological assessment of five types of selected fishes collected from two different market. Advances in biological research 4(5): 259-165.

					Gamal ED, Shamery MR (2010) Studies on contamination and quality of fresh fish meats during storage. Egyptian academic of journal biologicle science 2(2): 65-74. 

					Hulya Turan, Yalcin kaya, Emin Erdem M (2011) Proximate composition, Cholesterol and Fatty acid content of Brown shrimp (Crangon crangon L. 1758) from Sinop region, Black sea. Journal of Aquatic Food Product and Technology 20(1): 100-107. 

					Wallace R (1996) The nursery and pond culture of brown shrimp. Alburn University Marine Extension and Research Center Sea Grant Extension, USA. 

					Oliveira GT, Fernandes FA, Bueno AAP, Bond-Buckup G (2007) Seasonal variations in the intermediate metabolism of Aegla platensis (Crustacea, Aeglidae). Comp Biochem Physiol A Mol Integr Physiol 147(3): 600-606. 

					Sriket P, Benjakul S, Visessanguan W, Kijroongrojana K (2007) Comparative studies on chemical composition and thermal properties of black tiger shrimp (Penaeus monodon) and white shrimp (Penaeus vannamei) meats. Food Chemistry 103(4): 1199-1207. 

					Lauzon HL, Margeirsson B, Sveinsdóttir K, Guðjónsdóttir M, Karlsdóttir MG, et al. (2010) Overview on fish quality research. Impact of fish handling, processing, storage and logistics on fish quality deterioration. Matis ohf, Iceland.

					Popovic NT, Skukan AB, Dzidara P, Coz-Rakovac R, Strunjak-Perovic I, et al. (2010) Microbiological quality of marketed fresh and frozen seafood caught off the Adriatic coast of Croatia. Veterinarni Medicina 55(5): 233-241. 

					Can ÖP (2010) Evaluation of the microbiological, chemical and sensory quality of carp processed by the sous vide method International journal of agricultural and biological sciences 1(2): 99-104. 

					 Frías-EspericuetaJ MG,  Osuna-López JI, Sandoval-Salazar G,  López-López G (1999) Distribution of Trace Metals in Different Tissues in the Rock Oyster Crassostrea iridescens: Seasonal Variation. Contamination and Toxicology 63(1): 73-79. 

					Cevik F, Bayhan YK, Derici O (2008) Metal concentrations in the muscle of male and female shrimp (Parapenaeus longirostris Lucas, 1846) collected from marmara sea and their relationships with Season. Asian J Che 20(3): 22-29.

					Squadrone S, Prearo M, Brizio P, Gavinelli S, Pellegrino M, et al. (2013) Heavy metals distribution in muscle, liver, kidney and gill of European catfish (Silurus glanis) from Italian Rivers. Chemosphere 90(2): 358-365.

					Ashraj W (2005) Accumulation of heavy metals in kidney and heart tissues of Epinephelus microdon fish from the Arabian Gulf. Environ Monit Assess 101(1-3): 311-316. 

					Vosyliene MZ, Jankaite A (2006) Effect of heavy metal model mixture on rainbow trout biological parameters. Ekologija 4: 12-17.

					Farombi EO, Adelowo OA, Ajimoko YR (2007) Biomarkers of oxidative stress and heavy metal levels as indicators of environmental pollution in African Cat fish (Clarias gariepinus) from Nigerian Ogun river. Int J Environ Res Public Health 4(2): 158-165.

					Dural M, Goksu MZI, Ozak AA, Derici B (2006) Bioaccumulation of some heavy metals in different tissues of Dicentrachus labrax L., 1758, Sparus aurata L., 1758, and Mugil cephalus L., 1758 from the Camlik lagoon of the eastern coast of Mediterranean (Turkey). Environ Monit Assess 118(1-3): 66-74. 

					Adams A, Thompson KD (2006) Biotechnology offers revolution to fish health management. Trends Biotechnol 24(5): 201-205. 

					Almedia A, Cunha A, Gomes N, Alves E, Costa L, et al. (2009) Phage therapy and photodynamic therapy: Low Environmental impact Approaches to Inactivate Microorganisms in Fish Farming plants. Mar Drugs 7(3): 263-313. 

					Altinok I, Capkin E, Kayis S (2008) Development of multiplex PCR assay for simultaneous detection of five bacterial fish pathogens. Vet Microbiol 131(3-4): 332-338. 

					Jones DA (1986) A field guide to the sea shores of Kuwait and the Arabian Gulf. University of Kuwait Blandford Press, Poole, Kuwait, pp. 192.

					AOAC (2000) Official Methods of Analysis (17th edn),. AOAC International, Gaithersburg, Maryland, USA.

					Jott JG, Krleg NR, Sneath PHA, Stanley JT, Williams ST (1994) Bergey’s manual of Systematic Bacteriology, (9th edn), William and Wilkins CO., Baltimore, Maryland, USA, pp. 786-788.

					Abdul-Sahib IM, Aqeel SG (2005) Biochemical constituents and nutritional value for the males and females of the commercial Penaeid shrimp Metapenaeus affinis (H. milne-Edward). J Basrah Researches (Sciences) 31(1): 35-40.

					Rosa, Nunes L (2004) Nutritional quality of red shrimp, Aristeus antennatus (Risso), pinkshrimp, Parapenaeus longirostris (Lucas) and Norway lobster, Nephropsnor vegicus (Linnaeus). Journal of the Science of Food and Agriculture 84(1): 89-94. 

					Frías EMG, Izaguirre FG, Valenzuela QF, Osuna LJI, Voltolina GD, et al. (2009) Metal content of the Gulf of California blue shrimp Litopenaeus stylirostris (Stimpson). Bull Environ Contam Toxicol 79(2): 214-217. 

					Márquez A, Senior W, Fermín I, Martínez G, Castañeda J, et al. (2008) Cuantificación de las concentraciones de metales pesados en tejidos de peces y crustáceos de la laguna de Unare, estado metal concentration in shrimp (Penaeus semisulcatus) and crab (Portunus pelagicus) with INAA method. Springer Plus 2(72): 2013.

					Scelzo AM (1997) Toxicidad del cobre en larvas nauplii del camarón comercial Artemesia longinaris Bate (Crustacea, Decapoda, Penaeidae). Investigaciones Marinas 25: 177-185. 

					Villanueva FS, Botello VA (2005) Vigilancia y presencia de metales tóxicos en la laguna El Yucateco, Tabasco, México. In: Botello AV, Rendón-Von Osten J, Gold-Bouchot G, Agraz-Hernández C (Eds.), Golfo de México Contaminación e Impacto Ambiental: Diagnostico y Tendencias (2nd edn),. Universidad Autónoma de Campeche, Universidad Nacional Autónoma de México, Instituto Nacional de Ecología, Mexico, pp. 407-430.

					Laws EA (1993) Aquatic Pollution: An Introductory Text (2nd edn),. J Wiley and Sons, Inc., New York, USA.

					NESREA (2007) National Environmental Standards and Regulations Enforcement Agency (establishment) act, 2007.

					WHO (2011) Guideline for Drinking Water Quality. (4th edn), NLM Classification: WA 675, World Health Organization, Geneva, Switzerland, pp. 307-433.

					Zhang Z, Li He, LI J, WU Zhen-BIN (2007) Analysis of Heavy Metals of Muscle and Intestine Tissue in Fish – in Banan Section of Chongqing from Three Gorges Reservoir, China. Pol J Environ Stud 16(6): 949.

					Cuantificación De Las Concentraciones De Metalespesados En Tejidos De Peces Y Crustáceos De La Laguna De Unare, Estado Anzoátegui, Venezuela. Revista Científica, FCV-LUZ 18(1): 1-14. 

			

		

		
			
				
					[image: ]
				
			

		

		
			Oceanogr Fish Open Access J

			Copyright © All rights are reserved by Khaled Kh Al-Khafaji

		

		
			
				[image: ]
			

		

	OEBPS/image/JP_Logo_for_web_310x90-01(1).jpg
Jun p

BLISHERS
a- Jk oy t





OEBPS/image/OFOAJ.jpg
Oceanography &
Fisheries Open access
Journal





OEBPS/toc.xhtml

		
			
						
					CoverImage
				


						
					OFOAJ.MS.ID.555725
				


			


		
	

OEBPS/image/OFOAJ.png
Oceanography & Fisheries
_/Open access Journal
7 ISSN: 2476-0536






OEBPS/image/66630.png





OEBPS/image/66476.png
Figure 1: Study area






