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Abstract 

 

This study was carried out to evaluate the meat of common carp Cyprinus carpio, reared in different Culture systems, natural water, earthen 

ponds and floating cages in Baghdad city. Fish were obtained from the earthen ponds in Hawr Rajab area, floating cages in Tarmiyah area 

and natural waters in the Tigris River in Al shawaka area. Some chemical analysis were carried out for samples of caught fish to estimate the 

percentage of moisture, protein, fat and ash. The percentage of moisture in natural water fish, earthen ponds and floating cages was 68.64, 

68.33 and 68.44% respectively, While The percentage of protein was 22.36, 19.46 and 20.5% in the meat of common carp fish reared in 

floating cages, natural waters and earthen ponds respectively. As for fat percentage, the values were 4.83, 4.04 and 3.7% in floating cages, 

earthen ponds and natural waters, respectively while the ash percentage in the studied fish meat samples was 1.23, 1.19 and 1.23% for 

natural waters, earthen ponds and floating cages, respectively. The obtained results showed that the culture systems detected significant 

differences among them, but proved that they were within the acceptable limits and indicated their validity for human consumption 

compared with the values of internationally approved criteria. 
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Introduction 

The health awareness among people to eat food 

with good quality has been increased. The inclusion of 

fish meat in the diet was very important not due to the 

consumer desire in taste but it has a high nutritional 

value and is easy to digest. Fish occupies an advanced 

position in the diet of human beings as they are of great 

importance in the growth and building of the body, as 

well as being used as a medicine for many diseases due 

to the content of many important minerals, vitamins 

and essential amino acids. Most recent findings in this 

regard is that regular fish eating by a pregnant women 

contributes to the mental development of the fetus and 

makes it less susceptible to disease (Janabi, 2005). The 

sensitivity and speed of spoilage and corruption in fish 

meat is negative because it has an ideal nutrition 

medium for the growth of microorganisms due to the 

high humidity, meat content of fat, the quality of this 

fat and neutral pH or near parity which encourages the 

process of corruption and rancidity. Therefore, the 

means of conservation should be used and attention to 

the handing and transport of fish from the fishing area 

until it reaches the consumer (Huss, 1995). 

The common methods of culture systems in Iraq are 

earthen ponds and floating cages as well as natural water. 

Because of the circulation of some views on the sensory and 

qualitative characteristics of common carp meat reared in 

different culture systems and because of the lack of studies in 

Iraq on the evaluation of meat, so this study aimed to: 

Evaluation of common carp meat reared in different 

culture systems and environments, which brought natural 

water, ponds and floating cages in Baghdad governorate, and 

studied the chemical properties of their meat. 

Materials and Methods 

Common carp fish were collected at a relative weight of 

800-1000 g, with 10 fish from three culture systems: natural 

water in the Shawakah area-the Kareemat area in the area 

between the Shuhada Bridge and the Al-Ahrar Bridge 

(legally permitted) through catchment fishing and earthen 

ponds system in the area of Hawr Rajab, the source of 

supplied water was the Tigris River and floating cages 

system in the area of Tarmiyah and the province / Albu Faraj 

2. Fish were carefully selected to the quality standards 

defined by Pedrosa Menabrito and Regenstein (1990). Fish 

with good quality are characterized by natural aroma, no 

scratches or cuts on the fish's body, high-frizzy with red 

glamor, shiny eyes, a normal eye opening, Knots and fins are 

complete and unbroken as well as characterized by their 

white meat, flexible and cohesive strength. 

Chemical analysis 

The muscle segments of all fish were used to determine 

chemical composition as follows: moisture, ash, fat and 

protein. The chemical tests were performed at the rate of 

three replicates per sample and the measurements were 

calculated based on wet weight. 

Moisture percentage: Moisture were analyzed according to 

the method of A.O.A.C (2004)  

Ash percentage: Ash were analyzed according to 

A.O.A.C (2004) . 

Protein percentage: protein were analyzed according The 

method of semi-microkjeldahl (Pearson, 1976). 

Fat percentage: fat were analyzed according to the method 

described in AOAC (2004). 

Statistical Analysis System (SAS, 2012) was used for 

data analysis to study the effect of polyculture systems on the 

studied characteristics according to the Complete Random 

Design (CRD), and the comparison between the averages 

was done by the Duncan (1995) multidimensional test. 

Results and Discussion 

The obtained results showed that there was no 

significant difference between the three treatments (natural 

water, ponds and floating cages) of moisture in the muscular 

tissue among the studied fish (Table 1). The percentages of 

moisture were 68.64, 68.33 and 68.44% in fish of natural 

water, ponds and floating cages respectively. Luo et al. 

(2013) reported that the natural water fish are higher 
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moisture percentage, while fish of ponds and floating cages 

tend to produce higher fat content which is in place of 

moisture, as the accumulation of fat in the body is offset by a 

drop in humidity. The present result is in agreement with the 

results of Yu and Siah (1997) who demonstrated that there 

was no significant differences in the moisture ratios in fresh 

fish meat within one species. Results were also agreed with 

the finding of Ljupojevic et al. (2013), Abdul Nabi (2003) 

who found that the moisture ratios of fish reared in natural 

water were lower than those reported by Al-hason (2000) and 

higher than those found by Salloum (2011) who studied the 

fresh common carp reared in ponds. However, Results were 

not agreed with Zmijewski et al. (2006), who explained that 

the ratios of moisture and fat are inversely related, and their 

total is about 80% and 20% for the remaining ingredients 

which is common for many species. 

Results indicated that there were significant differences 

(p <0.01) between the treatments in the protein content 

(Table 1), where the highest recorded percentage in the 

common carp reared in the cages was 22.36% and the lowest 

value recorded in carp of natural water with mean of 19.46%, 

while it was 20.5% in the carp of ponds. The difference in 

protein ratios may be due to the effect of several factors, 

including the self-degradation of protein by the self-enzymes 

found in the meat of different kinds or to volatilize the 

amounts of nitrogen during transport, storage and 

examination as the total protein levels depend mainly on the 

size of the fish regardless of dietary habits, and perhaps fish 

that reared in natural water are more energy-efficient in the 

search for food, motional activity, reproduction, fluctuation 

of natural food available by season, and environmental 

factors. Additionally, the provided feed to fish in the ponds 

and cages systems is rich in protein rates and this is reflected 

in protein rates in their meat. This is in agreement with 

finding of Michalczyk and Surowka (2007) while the study 

of Mehdi et al. (2006) was consistent with findings of 

Ljupojevic et al. (2013) in regard with protein ratios in carp 

of natural water and earthen ponds. Results were agree with 

Salloum (2011) and Abdul Nabi (2003) studies on common 

carp reared in natural waters. 

Same table detected that the percentage of fat in 

common carp reared in different culture systems was 

fluctuating and significant differences (p <0.01) were 

recorded. The highest fat percentage was recorded in carp of 

cages and earthen ponds with means of 4.83% and 4.04% 

respectively, while it was 3.7% in carp of the natural water. 

Moreover, fat contents vary by solvent to another in the 

separation processes (Ackman,1989), as well as fat ratios of 

the same fish species vary according to their heterogeneous 

distribution in the muscle tissue (Steffens, 2006). The 

percentage of fat in common carp fish reared in floating 

cages depends on the components of the fish rations and the 

fat ratio while it depends on the quality of the natural food 

and its sources and the proportion of fat in the supplementary 

feed in the carp fish reared in the earthen ponds.  Whereas 

reared fish in natural water cannot control the proportion of 

fat due to fully depend on the quantity and quality of natural 

feed available in their environment. This explains why the 

percentages of fat in culture systems (cages and earthen 

ponds) are higher compared to fish reared in natural waters 

(Mraz, 2011). In addition to high levels of energy expended 

in natural waters by the presence of predators, natural 

enemies and the large area of the river as well as the 

continued search for food and its significant impact on the 

proportion of fat found in fish meat (FAO, 2012). This also 

explains the high proportion of fat in carp floating cages 

compared to the carp docks, that can be attributed to the 

small space available for movement and the availability of 

concentrated feed which allow the energy storage. Regarding 

the fat percentage, the results of this study are consistent with 

the Ljupojevic et al. (2013) who studied common carp fish 

reared in ponds, Ullah et al. (2014) who investigated the 

common silver carp (Hypophthalmichthys Molitrix), 

Hantoush et al.  (2014) And Al-Hamdani (2014) who studied 

the chemical composition of a group of river fish, including 

common carp, and Saleh et al. (2013) who studied on the 

Barbus xanthopterus. 

Results of table (1) showed insignificant differences in 

the ash content of the common carp populations in different 

culture systems. The ash percentages were 1.23, 1.19 and 

1.23% in common carp fish of natural water, earthen ponds 

and floating cages respectively. The proportion of ash in the 

body of the fish is related to factors such as the nature of 

nutrition, food components and metabolic processes (Tokur 

et al., 2006), and is also influenced by internal factors such as 

size, age, gender and external factors such as time, area of 

fishing, seasonal variations and surrounding environment 

(Hindi, 1986). 

Results of the studied carp groups were consistent with 

the study of Mehdi et al. (2006) on the common carp caught 

from natural water, with ash percentage of 1.3%. Also agreed 

with finding of Salih and Al-Habib, (2013) who studied 

several fish species included Barbus belayewi, Barbus 

xanthopterus where the recorded ash percentages reached 

1.104, 1.19, 1.074 and 1.059%, respectively. They also 

agreed with a study conducted by Ljupojevic et al. (2013) on 

common carp fish at 0.8%, and rates were lower than those 

found by Al-Hason (2000), Badran, (2008) and Hantoush et 

al. (2014) in their studies on common carp caught from fresh 

water with means of 4.41, 3.77 and 3.14%, respectively. 

 
Table 1 : Percentage of body components of common carp fish reared in different culture systems 

Treatments 

Chemical composition (% of wet weight) 

Natural water Earthen ponds Floating cages 

Humidity 68.64± 0.12 a 68.33 ± 0.09 a 68.44 ±0.12 a 

Protein 19.47 ± 0.01 c 20.05 ± 0.05 b 22.36± 0.04 a 

Fat 3.7 ± 0.04 c 4.04 ± 0.01 b 4.83 ± 0.02 a 

Ash 1.23± 0.02 a 1.19 ± 0.02 a 1.23 ± 0.02 a 

The different characters within one row indicate significant differences in probability of error (P <0.01) between the 

coefficients. 
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Conclusion 

Common carp  reared in cages culture system was 

superior in the fat and protein ratios. Results showed that the 

fishing area and the culture system have a significant and 

direct effect on the chemical characteristics and by knowing 

the chemical composition of the fish, it is possible to estimate 

their nutritional value and planning for their industrial and 

economic benefits. 

References 

Abdul Nabi, A.S. (2003). Separation and diagnosis of 

proteins of some fish using gel filtration 

chromatography, electrical relay and study of functional 

properties. Master Thesis, Faculty of Agriculture, 

University of Basra, 70 pages. 

Ackman, R.G. (1989). Nutritional composition of fats and 

seafood. Prog. Food Nutr. Sci., 13(3-4): 161-289. 

AL-Hassoun, Ahmed Shehab Hamad Ali (2000). A method 

to improve the production of fish protein concentrates 

from dried fish and test their nutritional efficiency, 

Master Thesis, Faculty of Agriculture, University of 

Baghdad. 45 pages. 

AL-Janabi, M.G. (2005). Study of the effect of the local bio-

booster (Probiotech Iraq), In the growth of small-scale 

fishes. Master degree, Faculty of Agriculture. 

University of Baghdad: 66 pages 

AOAC (2004). Official method of Analysis of the 

Association of official Analytical chemists. 15th Ed., 

Washington. USA. 

Badran, Ali Abdul Amir Kahtan (2008). Partial use of 

enteromorpha intestinalis and cortisone Parhyale 

basrensis in common carp common carp Cyprinus 

carpio L. Master Thesis, Faculty of Agriculture, 

University of Basra, Basra, Iraq, 103 pages. 

FAO (2012). The State of World Fisheries and Aquaculture, 

Rome, Italy, 209p 

Hantoush, A.A.; Al-Hamadany, Q.H.; Al-Hassoon, A.S. and 

Al-Ibadi, H.J. (2014) Nutritional value of important 

commercial fish from Iraqi waters. Marine Science 

Centre, University of Basrah, Basrah-Iraq Mar. Sci., 

29(1): 13-22. 

Hindi, M.J. (1986). Fish products technology. Ministry of 

Higher Education and Scientific Research, University 

of Basrah, translated book, Dar Al Kutub for Printing 

and Publishing, University of Mosul, 853 pages. 

Huss, H.H. (1995). Quality changes in fresh fish. FAO 

Fisheries Technical Paper, No. 348. Rome, FAO, 195 p. 

In the growth of small-scale fishes. Master degree, Faculty of 

Agriculture. University of Baghdad: 66 pages. 

Ljubojevic, D.; Trbovic, D.; Lujic. J.; Bjelic-Cabrilo, O.; 

Kostic, D.; Novakov, N. and Cirkovuc, M. (2013). Fatty 

acid composition of fishes from inland waters. 

Bulgarian Journal of Agricultural Science, 19 (1): 62-

71. 

Luo, Y.; Huang, Q.; Zhang, Y.; Liu, S. and Wang, W. (2013). 

Comparison of the body proximate compositions of 

juvenile bronze gudgeon (Coreius heterodon) and 

largemouth bronze gudgeon (Coreius guichenoti) in the 

upstream region of the Yangtze River. Springer Plus., 2: 

75-80. 

Mehdi, A.A.J; Sulaimi, A.H.K and Seraji, A.Y.J. (2006). The 

nutritional value of some Iraqi fish. The Mesopotamian 

Journal of Marine Sciences, 22(2): 239-253. 

Michalczyk, M. and Surowka, K. (2007). The effects of 

gravading process on the nutritive value of rainbow 

trout (Oncorhynchus mykiss). J. Fish. Sci., 1(3): 103-

138. 

Mráz, J. and Pickova, J. (2011). Factors influencing fatty acid 

composition of common carp (Cyprinus carpio) muscle. 

Neuroendocrinology Letters, 32(2): 3-8.  
Pearson, D. (1976). The Chemical Analysis of Foods, 7thed. 

Churchill Living stone, London. 

Pedrosa-Menabrito, A. and Regenstein, J.M. (1990). Shelf – 

life extension of fresh fish –A review. Part III – Fish 

quality and methods of assessment. J. Food Quality, 13: 

209-223. 

Saleh, M.J. and Habib, F.M.K. (2013). Chemical 

composition of meat Five species of fish in Lake 

Dokan. Tikrit University Journal of Agricultural 

Sciences, 13 (1): 1-6. 

Salloum, F.K. (2011). Health status and nutritional value of 

imported carp fish and the effect of freezing on them 

compared to fresh ones. University of Baghdad, Faculty 

of Veterinary Medicine, Anbar Journal of Veterinary 

Sciences, 4(2): 73-82. 

Steffens, W. (2006). Freshwater fish – wholesome foodstuffs 

Bulgarian J. Agric. Sci., 12: 320-328. 

Tokur, B.; Ozkütük, S.; Atici, E.; Ozyurt, G. and Ozyurt, 

C.E. (2006). Chemical and sensory quality changes of 

fish fingers, made from mirror carp (Cyprinus carpio 

L., 1758), during frozen storage (−18ºC). Food 

Chemistry, 99(2): 335-341.  
Ullah, S.; Hasan, Z.; Zuberi, A.; Younus, N. and Rauf, S. 

(2014). Comparative study on body composition of two 

chinese carps, Common Carp (Cyprinus carpio) and 

Silver Carp (Hypophthalmichthys molitrix). Global 

Veterinaria, 13(5): 867-876. 

Yu, S.Y. and Siah, W.M. (1997). Development of fish 

burgers from Selaroides leplolepis, Alutera monoceros 

and Aristichthys nobilis FAO, Fish, Rep. No. 563, 

Rome: 257–264. 

Żmijewski, T.; Kujawa, R.; Jankowska, B.; Kwiatkowska, A. 

and Mamcarz, A. (2006). Slaughter yield, proximate 

and fatty acid composition and sensory properties of 

rapfen (Aspius aspius L) with tissue of bream (Abramis 

brama L) and pike (Esox lucius L). Journal of food 

composition and analysis, 19(2-3): 176-181. 

 

 

Study of the chemical composition of common carp fish reared in different culture systems 


