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ABSTRACT 

     The current study investigated the comparison of the biochemical composition of 

the common carp Cyprinus carpio L. which collected from four different sources in 

Basrah city; Shatt Al-Arab river at Abul- Khasib by using gill nets, earthen ponds at 

the University of Basrah campus, fish cages at Al-Hartha district and cooled fish 

imported from the Islamic Republic of Iran. Fifty specimens of each fish source were 

selected for analysis, half of which was stored with ice for up to ١٠  days. 

The results indicated that higher moisture content 78.2% was in the muscular tissues 

of Shatt Al-Arab fish. Highest fat content 11.9% was recorded in imported fish, 

highest protein 18.17%  and ash 2.29% were measured in fresh pond fish. Caloric 

value of the examined fish showed variations between fresh and iced fish where the 

highest value 165.62 Kcal/ 100 gm was recorded in fresh cage fish. 

 

INTRODUCTION 

     Carp species  are important fish in many parts of the world [1]. These fish are 

found in many different parts of the world for their ease of cultivation and ability to 

tolerate difficult environmental and life conditions. They are able to live in different 

freshwater and brakishwater environments. Their cultivation dates back in China to 

the 5th century BC and later it transferred into other continents[2]. It is characterized 

by resistance to harsh environmental conditions e.g. it has a wide thermal range and 

can withstand a reduction in oxygen levels of 4.5 mg / l. [3] Carp  production is the 

main aquaculture production for many years in many countries in Asia, Africa, 
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Europe and Latin America representing the largest sector of global fish farming 

quantitatively [4]. The study of [5] indicated that the biochemical composition of fish 

is very similar to that of wild animals. The main components of fish are water (66-84), 

protein (15-24), fat (0.1-24) % and ash (0.8-2%). It was demonstrated by[6] that the 

differences in the biochemical composition of fish meat are closely related to food 

consumption, migrations and persistent sexual changes until egg laying. Fish that 

migrate long distances to reach breeding areas or specific rivers may use protein as an 

energy source in addition to fat and thus deprive reserves of protein and fat which 

leads to a general deterioration in the biological state of the fish. In addition, in most 

fish species, the food is not available during the egg laying migration, and therefore is 

not able to provide energy through nutrition as indicated by [7]. 

     The present study aimed to investigate the differences in the biochemical 

composition of the wild common carp and carp cultured in pond and cages in addition 

to the imported carp in the markets of Basrah governorate. 

 

MATERIALS AND METHODS 

 In this study, the common carpCyprinus carpio fish were obtained from four 

different sites in Basrah governorate including 50 fish from the Shatt al-Arab waters 

in Abu Al-Khasib district by using gill nets, earthen culture ponds at Basra University 

and floating fish cages in Shatt al-Arab in addition to refrigerated carp fish imported 

from the Islamic Republic of Iran during the period from 1/12/2015 to 1/6/2016. 

Fish were carefully selected  applying the quality specifications set previously by  [8]. 

Fish samples were collected and placed in styropor containers with crushed ice at 1:1 

ratio. Upon the arrival to the laboratory, fish samples were thoroughly washed with 

tap water to exclude attached dirt and other materials. Then five fish from each 

sample were dorsally opened with very sharp knives, separating the meat part of each 

fish and mixing with each other to produce a homogenous representative sample for 

conducting biochemical tests. Half of specimens (25 fish) from each source was 

stored into styropor containers with crushed ice at 1:1 ratio for up to ١٠  days and then 

it was treated as described above to extract meat for further analysis.  

 

 

Biochemical analysis 
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The biochemical tests were performed with 3 replicates and calculated on wet weight 

basis. Moisture was estimated by taking 5 g of each sample and oven dried at 105° C. 

Ash was calculated by burning 2 g of fish samples in amuffle furnace at 550° C for 24 

hour., Soxhlet method was applied to estimate fat content using petroleum ether for 8 

hours according to the method illustrated by [9]. As for protein determination, the 

semi-microkjeldahl methodwas followed [10]. After analysis, the resulting  nitrogen 

value  was multiplied by the protein conversion factor (N x 6.25) to calculate the 

protein content of the fish. The caloric value of fish meat was calculated by 

multiplying both protein and fat by factors of 4 and 9, respectively, adding both 

results which expressed by (kcal / 100 g meat) according to [11]. 

Statistical analysis 

Data were analyzed using SPSS Version 20.0.  package (SPSS, Inc., Chicago, IL, 

USA). Comparisons between means were performed with ANOVA and LSD post hoc 

test. The results were considered significant at P≤ 0.05. 

 

RESULTS 

Table (1) shows the range and average of the lengths and weights of fish under study. 

The length of the carp fish from the Shatt al-Arab (SA), earthen ponds (EP), floating 

cages (FC) and the import (FI) were 27.75, 28.25, 34.6 and 30.75 cm, respectively. 

Weight averages for SA, EP, FC and FI fish were 350.52, 747.75, 1227.4 and 1041.5 

gm,respectively. 

 

Table 1. Length and weight ranges and averages for the studied common carp C. 
carpio. 

Fish source* 
Length, cm Weight, gm 

Range Average Range Average 

SA 30.5 – 25  27.75  463 - 284.2 350.52 

EP 36 – 20.5  28.25 847.69 – 622.6 747.75 

FC 40. -29.2 34.6 2400.2-547  1227.4 

FI 38 – 23.5 30.75  1321 – 762  1041.5 

*SA, Shatt Al-Arab; EP, Earthen ponds; FC, Floating cages; FI, Import. 

 

Table (2) demonstrates the biochemical composition of fresh and refrigerated 

common carp. The results showed differences in the percentage of moisture in the 
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muscular tissue of the studied fish. Thehighest moisture contentof fresh fishwas 

78.2% in SA carp sample, while the lowest level was 70.8 % in FC carp. On the other 

hand, the highestmoisturelevel of iced fish was 79.4%in FI carp and the lowest 

moisture content was 74.1% in FC carp.The results of the statistical analysis showed 

no significant differences (P > 0.05) in the moisture contents between fresh and iced 

SA fish, , iced EP fish and iced FC fish, and there were no significant differences 

between fresh and iced EP and FC fish. However,statistical analysis showed 

significant differences (P < 0.05) between fresh Ep and FC fish with fresh and icedSA 

and FI fish. 

 

Table 2. The biochemical composition of fresh and iced common carp C. carpio 
from different sources. 

Fish 

source* 
Sample 

Biochemical composition (% wet weight) 

Moisture Fat Protein Ash 

SA 
Fresh a78.2 a3.43 a16.89  a1.44 

Iced a79.21 a3.17 a16.35  a1.30 

EP 
Fresh b71.7 b7.31 a18.71  b2.29 

Iced ab75.5 b6.20 a16.96  a1.45 

FC 
Fresh b70.8 c11.30 a15.98 ab1.98 

Iced ab74.1 bc9.60 a15.49 a1.39 

FI 
Fresh a77.7 c11.90 b10.05 c0.98 

Iced a79.4 bc9.99 b9.98  c0.78 

*SA, Shatt Al-Arab; EP, Earthen ponds; FC, Floating cages; FI, Fresh import. 
Values in the same column which carry different superscripts are significantly different at P ≤ 0.05. 

 

As indicated in table (2), there wereobvious differences in fat content of the muscular 

tissue of the studied fish. The fresh FI carp had the highest level among fresh samples 

at 11.9%  while the lowest level was recorded in fresh SA carp with 3.43%. In iced 

samples, the highest level was measured in FI fish with 9.99% and the lowest level 

was 3.17%recorded in SA fish. The statistical analysis showed that the fat content in 

fresh and iced SA fish was significantly ( P ≤ 0.05)  lower than that in the rest of fish 

samples. On the other hand, fat content in EP fish was in line with that in FC and iced 

FI carp, significantly different between FC and fresh FI while there were no 

significant differences between EP and fresh FI carp. 
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      From the results in table (2) protein contents in the common carp from the various 

sources and the difference between them could be observed. The highest protein level 

in fresh fish was 18.71% in EP carp while the lowest level was recorded in FI carp at 

10.05%. The statistical analysis showed that the percentage of protein in fresh fish 

from SA, EP and FC was significantly (P ≤ 0.05) higher than it in FI carp. The 

statistical analysis indicated also that the protein contents in fresh and iced FI fish 

were significantly(P ≤ 0.05)lower than its counterparts in other fish samples 

     As for ash content, the results showed some minor differences in the muscular 

tissue of common carp from various sources. Ash  contents of fresh fish was higher in 

EP fish which reached 2.29% while the lowest level was recorded  in FI fish at 0.98%. 

In contrary, for iced samples, the highest content of ash was measured in EP fish at 

1.45 and the lowest level was 0.78% in FI fish. The statistical analysis showed no 

significant (P    0.05) differences in the ash contents among the fresh and iced SA fish, 

iced FC fish and iced EP fish, but thelevelswas significantly higher than in the rest of 

fish samples. In addition, the statistical analysis showed significant differences in the 

contents of ash for fresh and iced FI fish with the rest of fish samples and significant 

differences also between fresh EP fish and the rest of the fish. However, the rest of 

examined fish samples showed no significant difference in ash contents as shown in 

table 2. 

 

Table 3. The caloric value of fresh and iced common carp C. carpio fromdifferent 
sources. 

Fish source* 
Caloric value (Kcal/ 100 g meat) 

Fresh Iced 

SA a98.5 a93.9  

EP b140.63  ab123.65  

FC bc165.62  b148.36  

FI b147.30  ab129.83  

*SA, Shatt Al-Arab; EP, Earthen ponds; FC, Floating cages; FI, Fresh import. 
Values in the same column which carry different superscripts are significantly different at P ≤ 0.05. 

 

For the caloric value, Table 3 show evident differences between fresh and iced carp 

samples. The highest value was in fresh FC fish at 165.62 kcal / 100 g and the lowest 

in SA carp 98.5 kcal / 100 g. In iced fish the highest value  was 148.4 kcal / 100 gin 

FC fish and the lowest value in SA carp 93.9 kcal / 100 g.The statistical analysis of 
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caloric values of fresh and iced SA sampleswere significantly lower than the rest of 

the samples except for iced EP and FI fish. However, no significant differences was 

detected between EP sample, iced FC sample and FI sample D. Additionally, the 

statistical analysis showed significant differences between fresh FC sample andSA 

sample and no significant differences with the rest of the samples. 

 

DISCUSSION 

 The results of the current study showed some obvious variations in fish 

weights at approximate lengths. Thiscould be ascribed  to the different composition 

and quantity of food available for feeding thecommon carp from the four studied 

environments with different locomotive activity of fish as well as natural food 

availability and composition in various culture systems which [12]. The natural food 

is a substantial part of fish food because it represent a cheap and healthy source for 

some vital nutrients like protein and vitamins[13]. The different protein sources in 

artificial fish feeds which is mostly depend on fish meal or soybean meal could 

participate in this variation because of the recognized differences in amino acid 

composition[14, 15]. For this reason, some feed additives or supplements contain free 

amino acid like methionine which has a direct impact on fish healthy growth and 

protein biosynthesis[16-18]. 

     The biochemical composition of fish meat could be affected by many intrinsic and 

extrinsic factors. The first group include age, sex and size which related many to the 

different ratios of viscera, muscles and bones in fish body. The other group include 

the environmental factors mainly water temperature which regulate the rate of fish 

growth. Food composition is another factor which could governs the biochemical 

composition of fish meat especially under cultivation. This is reflected mainly on the 

compositional differences between wild-caught and cultured fish[19. 20]. 

     The moisture content in fish meat varied slightly to widely between fish from the 

four different sources. The higher moisture contents in iced SA and FI fish in 

comparison with cultured EP and FC fish agree well with many previous studies on 

the common carp[25- 29] or other Iraqi freshwater fishes[30- 32].As indicated by 

[33], the lower moisture contents in culture fish may be related to the higher fat 

content in their bodies. Other studies[34, 35] confirmed the inverse relationship 
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between moisture and fat contents in fish and pointed out that deprivation of one 

volume of water could be compensated by three volumes of fat in fish body. 

      Fat contents demonstrated someobvious variation in the meat of fish from the four 

different studied sources. Wild SA fish showed a strongly clear decrease in fat content 

in comparison with cultured fish from the other three sources. It is well known that 

the high carbohydrate content in artificial fish feeds which is used widely in carp 

cultivation systems for economic reasons contribute primarily in elevating fat content 

of fish meat.The values of fat content which recorded in the current study is very 

close to those recorded previously in the common carp from different sources[21, 22, 

24, 25, 28] as well as studies carried out on other wild or cultured freshwater fish[30- 

32]. However, it is noteworthy that some minor differences between the various 

studies in fat measurements could be ascribed to the different solvents used for fat 

extraction[41]. 

     Protein is among the major nutrients which is essential for human feeding and it is 

more important than fat in determining the nutritional value of fish meat[42, 43]. The 

variation in protein content in studied fish from the four different sources is slight to 

clear and related also to moisture and fat contents in fish. The recorded values of 

protein content in the common carp from current study agree with many previous 

studies performed on the same species[21, 26-28] or other freshwater species some of 

which are from the same cyprinid family[30, 32]. Differences in protein content 

between wild and cultured fish relate mainly with feeding regimen and food 

composition in addition to some genetic factors. Storage conditions of fish meat could 

contribute to the variations in protein content after refrigeration because of the 

differences in protein degradation rates and nitrogen release due to fish meat 

decomposition especially with long storage periods[44-46]. 

     Ash content, which reflects the mineral composition of fish meat, is relay on the 

general body metabolism and feeding [36]. Some internal factors like age, sex and 

nutritional status as well as external factors like environmental conditions especially 

mineral content of water, could play vital roles in determining body ash content  and 

homeostasis in fish [19, 37]. The ash content in the current study varied significantly 

(P ≤ 0.05) between the examined fish. In addition to the above mentioned factors, the 

physiological status of fish and storage conditions could have an indirect effect by 

altering moisture or fat content as indicated by [38, 39]. The results of the current 
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study agree with previous studies on the wild and cultured common carp [21-24, 26-

29] and studies on other Iraqi freshwater fishes [31, 40]. 

     The caloric values represents one of the most important parameter for the 

evaluation of the nutritional value of food. It reflects the caloric content of the three 

major energy-containing nutrients i.e. fat, protein and carbohydrates[46]. In the 

present study, fresh FC and FI fish showed the higher caloric value and this may be 

attributed to the higher levels of fat which is the major contributor with a caloric value 

of 0.09 Kcal for oxidation of one gram in comparison to 0.04 Kcal for protein 

oxidation[46, 47]. The current results agree well with previous studies on the caloric 

value of some cyprinid and non-cyprinid fish from Iraqi freshwaters[46-4٨]. 

     In conclusion, wild common carp from Shatt Al-Arab river proved to be superior 

in the biochemical composition and caloric value in comparison with pond or cage 

cultured fish and imported carp. 

 

من المیاه .Cyprinus carpio L لاسماك الكارب الشائع وحیويدراسة مقارنھ للتركیب الكیم

  العراق، الطبیعیھ والمستزرعھ والمستورده في محافظة البصره

  عطور العطبي،صلاح مھدي نجم ،امجد كاظم رسن 

  .العراق،البصره ،جامعة البصره ،كلیة الزراعھ 

  

  الخلاصة

 Cyprinus carpioبحثت الدراسة الحالیة في مقارنة التركیب البایوكیمیائي لأسماك الكارب الشائع 

L.  في مدینة البصرة ھي شط العرب في ابي الخصیب باستخدام الشباك  التي جمعت من أربع مصادر مختلفة

الخیشومیة والاحواض الترابیة في موقع جامعة البصرة والاقفاص السمكیة في منطقة الھارثة والاسماك المبردة 

سمكة من كل مصدر للتحلیل، خزن نصفھا في الثلج لمدة  ٥٠اختیرت . المستوردة من جمھوریة ایران الاسلامیة

  .ایام ١٠وصلت الى 

وسجل . في النسیج العضلي لأسماك شط العرب% ٧٨.٢أوضحت النتائج ان اعلى محتوى للرطوبة كان      

واعلى محتوى %  ١٨.٧في الاسماك المستوردة وقیس اعلى محتوى للبروتین % ١١.٩اعلى محتوى للدھن 

السعریة للأسماك المفحوصة بین  وظھر تفاوت في القیمة.  في اسماك الاحواض الطازجة% ٢.٢٩للرماد 

غرام والتي سجلت في اسماك  ١٠٠/ كیلو سعرة ١٦٥.٦٢الاسماك الطازجة والمبردة حیث بلغت اعلى قیمة 

  .الاقفاص الطازجة

REFERENCES 

1- Davies, S. J. and Gouveia, A. (2006). Comparison of yttrium and chromic oxides 

as inert dietary markers for the estimation of apparent digestibility 



 

279 

                              Bas.J.Vet.Res.Vol.16, No.2, 2017.                                                                                 ISI Impact Factor:3.461 

coefficients in mirror carp Cyprinus carpio fed on diets containing 

soybean-, maize- and fish-derived proteins . Aquac. Nutr., (12): 451–

458. 

2- Balon, E. K. (2006). The oldest domesticated fishes, and the consequences of an 

epigenetic dichotomy in fish culture. aqua, International Journal of 

Ichthyology, 11(2): 47-86. 

3- Baldry, I. (2000). Effect of common carp (Cyprinus carpio) on aquatic 

restorations. Restoration and reclamation review, 6(6): 1-8. 

4- Gatlin III, D. M. (2002). Use of soybean meal in the diets of omnivorous 

freshwater fish . www. soymeal.org .12 pp. 

5- Jacquot, R. (1961). Organic constituents of fish and other aquatic animal food. pp. 

145-192. In: Fish as food. Borgstrom, G. Vol. (1). Academic press- 

New York and London. 

6- Stansby, M.E. (1973). Polyunsaturates and fat in fish flesh. J. American Dietetic 

Ass., Chicago, v.63, p.625-630. 

7- Food and Agriculture Organization (FAO) (1988). Towards agricultural 

development in Malta: Opportunities and options, Ministry of 

Productive Development, Valletta, Italy. 

8- 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. 

9- AOAC (2004). Official method of Analysis of the Association of official 

Analytical chemists. 15th Ed., Washington. USA. 

10- Pearson, D. (1976). The Chemical Analysis of Foods, 7thed. Churchill Living 

stone, London. 

11- EEC (1990). Council directive on nutrition labeling for food stuffs  (90 / 496). 

Off. J. Eur. Commun. L 276, pp: 40 – 44. 

12- Cabrita, E.; Robles, V.andHerraez, P. (2008) Methods in reproductive 

aquaculture Marine and freshwater species. CRC Press, Taylor and 

Francis Group, UK. 

13- Kibria, G.;  Nugegoda, D.;  Fairclough, R.; Lam, P. and Bradly, A. (1997). 

Zooplankton: it’s biochemistry and significance in aquaculture. 

NAGA, The ICLARM quarterly 20(2):8-14. 



 

280 

                              Bas.J.Vet.Res.Vol.16, No.2, 2017.                                                                                 ISI Impact Factor:3.461 

14-  Tacon, A. G. J. (1994). Feed ingredients for carnivorous fish species: alternatives 

to fishmeal and other fishery resources. FAO Fisheries Circular No. 

881, FAO, Rome, 35 pp. 

15- Van den Ingh, T. S. G. A. M.; Olli J. J. And Krogdahl Å. (1996). Alcohol-soluble 

components in soybeans cause morphological changes in the distal 

intestine of Atlantic salmon Salmo salar L. J. Fish Diseases, 19:47-53. 

16- Ahmed, I.; Khan, M. A.; Jafri A. K. (2003). Dietary methionine requirement of 

fingerling Indian major carp, Cirrhinusmrigala (Hamilton). 

Aquacultutre International 11:449- 462. 

17- Zhou, Q. C.; Wu, Z. H.; Tan, B. P.; Chi, S. Y. and Yang, Q. H. (2006). Optimal 

dietary methionine requirement for juvenile Cobia 

(Rachycentroncanadum). Aquaculture, (258):551-557. 

18- Schwarz, F. J.; Kirchgessner, M. and Deuringer,U. (1998). Studies on the 

methionine requirement of carp ( Cyprinus carpio L.). Aquaculture, 

(161):121-129. 

19- Shearer, K.D. (1994). Factors affecting the proximate composition of cultured 

fishes with emphasis on salmonids. Aquaculture, (119): 63-88. 

20- Nortvedt, R. And Tuene, S. (1998). Body composition and sensory assessment of 

three weight groups of halibut (H. Hippoglossus) fed three pellet sizes 

and three dietary fat levels. Aquaculture (161): 313-295. 

21- Saulum, F.K. (2011). Haygienic and nutritive value of imported carp fish and the 

effect of freezing on it comparing with fresh one. Al-Anbar J. Vet. Sci., 

4(2): 73-82. 

22- 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. 

23- Al-Hussainy, K.S.J. (2007). Extraction of oil from fish and their by-products and 

studying their chemical, physical properties and their uses in food drug 

and industrial systems. Ph.D. thesis, College of Agriculture University 

of Basrah, Basrah, Iraq, 226 pp. 

24- Al-Hassoon, A.S.H. (2000). Improved method for producing fish protein 

concentrates from dried fish and testing its feeding efficiency. M.Sc 



 

281 

                              Bas.J.Vet.Res.Vol.16, No.2, 2017.                                                                                 ISI Impact Factor:3.461 

thesis, College of Agriculture, University of Baghdad, Baghdad, Iraq, 

53 pp. 

25-  Al-Hamadany, Q.H.A. (2005). Production of two protein concentrates from fish 

Thryssamystax and shrimp Metapenaeusaffinis and their feeding 

efficiency for fingerlings of common carp, Cyprinus carpio. M.Sc 

thesis, College of Agriculture, University of Basrah, Basrah, Iraq, 83 

pp. 

26- Abdul-Nubi, S.A.S. (2003). Separation and identification of some fish protein by 

gel filtration chromatography and electrophoresis and studying their 

functional properties of common carp and sbour. M.Sc. thesis College 

of Agriculture, University of Basrah, Basrah, Iraq, 70 pp. 

27-  Al-Mhnawi, B.H.H. (2006). Impact of electrical current (A.C.) on chemical 

composition of four fish species and required lethal voltages. J. Basrah 

Res. (Sciences), 2(32): 38-41. 

28- Mahdi, A.A.; Al-Selemi, A.H.K. and Al-Saraji, A.Y.J. (2007). Nutritional value 

of some Iraqi fishes. Marina Mesopotamica, 22(2): 239-253. 

29- Al-Badran, A.A.K. (2008). Partial utilization of algae Enteromorpha intestinalis 

and the crustacean Parhyalebasrensis in diets of young carp Cyprinus 

carpio L. M.Sc. thesis, College of Agriculture, University of Basrah, 

Basrah, Iraq, 103 pp. 

30- Ljubojevic, D.; Trbovic, D.; Lujic, J.; bjelic-cabrilo, O.; Kostic, D.; Novakov, N. 

and Cirkovic, M. (2013). Fatty Acid Composition of Fishes from 

Inland Waters. Bulg. J. Agric. Sci., Supplement (1): 62–71. 

31- 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. 

32-  Hama, M.J. and Kamel, F.M. (2013). Chemical composition of five fresh water 

fish species which speared in dukan lake. J. Tikrit Univ. Agric. Sci., 

13(1): 1-6. 

33- FAO (1999). World Production of Fish, Crustaceans and Molluscs by Major 

Fishing Areas. Food and Agriculture Organization of the United 

Nations, Rome, Italy, pp: 33. 



 

282 

                              Bas.J.Vet.Res.Vol.16, No.2, 2017.                                                                                 ISI Impact Factor:3.461 

34- Żmijewski, T.; Kujawa, R.; Jankowska, B.; Kwiatkowska, A. and Mamcarz, A. 

(2006). Slaughter yield, proximate and fatty acid composition and 

sensory properties of rapfen (Aspiusaspius L.) with tissue of bream 

(Abramisbrama L.) and pike (Esoxlucius L.). J. Food Composition and 

Analysis, (19): 176–181. 

35- Luo, Y.; Huang, Q.; Zhang, Y.; Liu, S. and Wang, W. (2013). Comparison of the 

body proximate compositions of juvenile bronze gudgeon 

(Coreiusheterodon) and largemouth bronze gudgeon 

(Coreiusguichenoti) in the upstream region of the Yangtze River. 

Springer Plus, (2): 75-80. 

36- Jafri, A.K. and Khawaja, D.K. (1968). Seasonal changes in the biochemical 

composition of the freshwater murrelOphiocephalus punctatus (Bloch). 

Hydrobiologia, (32): 206-213. 

37- Zaitsev, V.; Kizevetter, I.; Lagunova, L.; Makarova, T.; Minder, L. And 

Podsevalov, V. (1969). Fish Curing and Processing. Translated to 

English from Russian by Demerindd, A. Mir publishers Moscow, 722 

pp. Translated to Arabic from English by Hindi, M.J. (1986), 853 pp. 

38- Ali, M.D. (1980). A study on the health status and nutritional value of 

gattanBarbusxanthopterus in Iraq. MSc thesis. College of veterinary 

Medicine, Universty of Baghdad. 

39- Saliu J. K. 2008. Effect of Smoking and Frozen Storage on the Nutrient 

Composition of Some African Fish. Adv. Nat. Appl. Sci., 2(1): 16-20. 

40- Ali, M.; Iqbal, F.; Salam, A.; Iram, S. and Athar, M. (2005). Comparative study 

of body composition of different fish species from brackish water 

pond. Int. J. Environ. Sci. Tech., 2(3): 229-232. 

41- Ackman, R.G. (1989). Nutritional composition of fats and seafood. Prog. Food 

Nutr. Sci., 13: 161-241. 

42- Jarosz, M. and Bułhak-Jachymczyk, B. (2008). Normyżywie-niaczłowieka. 

PZWL, Warszawa. 

43- Tokur, B.; Ozkutuk, 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. Food Chemistry, 

(99): 335-341. 



 

283 

                              Bas.J.Vet.Res.Vol.16, No.2, 2017.                                                                                 ISI Impact Factor:3.461 

44- Omotosh, J. S. and Olu, O. O. (1995). The effect of food and frozen storage on 

the nutrient composition of some African fishes. Rev. Bid. Trop., 

43(13): 289-295. 

45- Yilmaz, E.; Akyurt, I. and Unal, G. (2004).Use of duke Weed lemna minor, as a 

protein feed stuff in practice Diets for common carp, Cyprinus carpio, 

fry. Turkish J. of Fisheries and Aquatic Sci., 4(1):105-109. 

46- Michalczyk, M. and Surowka, K. (2007).The effects of gravading process on the 

nutritive value of rainbow trout (Oncorhynchus mykiss). J. Fisheries 

Sci., 1(3): 103-138. 

47- Najim, S.M. (2014). Utilization of fish silage fermented with date fruit residues 

for feeding the common carp Cyprinus carpio L. and its physiological 

and histological effects. PhD thesis. College of Agriculture, University 

of Basrah. 190 pp. 

48- Al-Badri, M.E.; Yeser, A.K.T. and Al-Hbeeb, F.M.K. (1991). Chemical 

composition and nutritional value of the Asian catfish Silurustriostegus 

(Heckel, 1843). Marina Mesopotamica, 6(1): 92-100. 

  

 

 

 


