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ABSTRACT 
 
 The objectives of the study were comparison of the proximate composition of two fishes species farmed, 
Oncorhynchus mykiss and Cyprinus carpio obtained from Iranian. Proximate composition was carried out 
accordance AOAC method. The Carp [Cyprinus carpio] were collected from Azadegan Aquaculture Site, Ahvaz 
and Oncorhynchus mykiss were chosen and purchased from the Dymeh Spring Aquaculture Site, Shahrekord 
from Iran, 2011. The data were subjected to one way-ANOVA and the significant means were compared by 
Duncan multiple range tests using SPSS version 17. The crude protein [18.6-19.46%], lipid [0.83-1.76%], and 
ash [1.35-1.57%] contents of fresh Oncorhynchus mykiss and Cyprinus carpio were observed. Moisture and 
lipid content of fresh Cyprinus carpio was found to be significantly (P<0.05) higher than in Oncorhynchus 
mykiss. Protein content of fresh Oncorhynchus mykiss was found to be significantly (P<0.05) higher than in 
Cyprinus carpio.  
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Introduction 
 
 Fish farming, or aquaculture has been the fastest 
growing sector of animal food production in the 
world since 1970. Due to stagnating wild fisheries 
and a growing human population, aquaculture is 
expected to fill the gap in supplies of fish as food for 
humans, as demand continues to increase [12,20]. 
Rainbow trout [Oncorhynchus mykiss] is a 
salmonidae membrane which lives in cold, clear and 
welloxygenated reservoirs by average water 
temperature of 16-18º C, although it could survive in 
a wide range of temperature conditions [23,27]. 
Rainbow trout is originally from the North America 
which has been extremely introduced to the other 
countries [8]. Fishes are a major source of high 
quality protein, and fish occupies an important place 
in human nutrition. Therefore, increase of fish and 
other aquatic product consumption is important for 
human health [10,17]. Besides, fish meat plays an 
important role in supplement of human protein 
necessity [22,25,28,34]. The protein quality of food 
depends on their digestibility and content of essential 
amino acids like leucine, Lysine and Phenylalanine 
[24,30,35,39]. Fish as a source of protein supplies 
protein of high class quality compared to protein of 
other animal sources. Fish is however a highly bio-

perishable material postmortem. Different 
technologies, including the ones applied in this 
research have been used to preserve both the intrinsic 
and extrinsic qualities of fish soon after harvest. 
Protein is the major nutrient factor contributed by 
animals to human diet. Fish is a major supplier of 
this factor [21]. 
 The purpose of this paper is to document and 
give available background information on 
Oncorhynchus mykiss and Cyprinus carpio species 
relevant to Iranian fisheries and aquaculture, and to 
provide data on their chemical composition which 
could be included in food composition and nutrition 
tables. 
 
Materials and Methods 
 
Collection of samples: 
 
 The Carp (Cyprinus carpio) were collected from 
Azadegan Aquaculture Site, Ahvaz and 
Oncorhynchus mykiss were chosen and purchased 
from the Dymeh Spring Aquaculture Site, 
Shahrekord from Iran, 2011. Samples were washed 
with de- ionized water to remove any adhering 
contamination, drained under folds of filter paper. 
Samples were then put in crushed ice in insulated 
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containers and brought to the laboratory for 
preservation prior to analysis. After capture, fishes 
were placed in plastic bags and transported to the 
laboratory in freezer bags with ice. samples were cut 
into pieces and labeled, and then all sampling 

procedures were carried out according to 
internationally recognized guidelines [36]. Total fish 
weight and length were measured to the millimete 
and gram [table 1]. 

 
Table 1: Mean length and weight of the species examined in present study. 

species The number of samples Length±SD (mm) Weight±SD (g) 
Cyprinus carpio 12 32.88±1.78 738.12±26.39 

Oncorhynchus mykiss 12 31.67±1.52 498.58±18.92 

 
Sample analysis: 
 
Crude Protein: 
 
 Crude protein was done by modified micro 
Kjeldahl method involving basic steps; digestion, 
distillation and titration [3,4]. 
 
Lipid extraction: 
 
 Lipid was extracted according to the method of 
Bligh and Dyer [6]. Fifty g of sample were 
homogenized in a blender for 2 min with a mixture 
of 50 ml chloroform and 100 ml methanol. Then 50 
ml of chloroform were added and further 
homogenized for 30 sec. Finally 50 ml of distilled 
water were added to the mixture and blended for 30 
sec. The homogenate was centrifuged [Avanti J-E, 
BECKMAN COULTER, Inc., USA] at 3000 rpm for 
15 min at 4°C. Supernatant was then transferred into 
a separating flask and the lower phase [chloroform 
phase] was drained off into a 250 ml Erlenmeyer 
flask containing 4 g anhydrous sodium sulfate and 
shaken vigorously. The solution was then filtered 
through a Whatman No. 4 filter paper into a round-
bottom flask. Rotary evaporator [Rotavapor R-114, 
BUCHI, Flawil, Switzerland] was used for solvent 
evaporation at 25°C [6]. 
 
Ash: 
 
 A definite amount of fish sample was 
transported into the crucible [weighed]. After 
covering the crucible with lid, placed in electric 
furnace at 550oC for 12 hours until white ash was 
obtained. Percentage of Ash contents was calculated 
[3,4]. 
 
Moisture Contents: 
 
 For each sample, petri dish was weighed and the 
weight was recorded as (w1). 5 grammes of the 
sample was added into petri dish and weighed as 
(w2). The samples were placed in a air oven at a 
temperature of 1050C for 24 hours. The samples 
were removed and placed in a dessicator too cool to 
at room temperature. The samples were removed and 
reweighed as (w3). Thus percentage moisture was 
calculated as follows [3,4]. 

 
% Moisture = w2-w3 

                       -------- 
                 w1 

 
Carbohydrate Content: 
 
 Carbohydrate content was calculated based on 
difference calculation [3,4]. 
 
[Carbohydrate =100% - (% moisture + % ash + % 
crude protein + % fat)] 
 
Statistical Analysis:  
 
 The data were subjected to one way-ANOVA 
and the significant means were compared by Duncan 
multiple range tests using SPSS version 17 and the 
data are presented as means ± standard deviations. 
Significance was established at P<0.05. 
 
Results and Discussion 
 
 The proximate composition of the fish found in 
the experiment is furnished in table 1. The crude 
protein [18.6-19.46%], lipid [0.83-1.76%], and ash 
[1.35-1.57%] contents of fresh Oncorhynchus mykiss 
and Cyprinus carpio were observed. Moisture and 
lipid content of fresh Cyprinus carpio was found to 
be significantly (P<0.05) higher than in 
Oncorhynchus mykiss. Protein content of fresh 
Oncorhynchus mykiss was found to be significantly 
(P<0.05) higher than in Cyprinus carpio [table 2]. 
 The present findings were in accordance with 
those previously reported by [26]. However, 
Gonzalez-Fandos et al. [14] reported higher lipid 
content [6. 55 %] and lower protein content [16.04 
%] of rainbow trout when the results compared to the 
present study [14]. Slight differences among separate 
researches could be explicated by different culture 
conditions and genetically characteristics of 
experimental strains. Higher protein content of the 
applied feed may be caused to greater fillet protein 
content. In general, the proximate composition of the 
fish analyzed is in agreement with the data available 
on the proximate composition of similar fish species 
as reported in previous work species [16,33,37,38].
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Table 2: Proximate analysis of two fresh fishes Oncorhynchus mykiss and Cyprinus carpio. 
Proximate composition Oncorhynchus mykiss Cyprinus carpio 

Protein (%) 19.46±0.15a 18.6±0.1b 

Lipid (%) 0.83±0.05a 1.76±0.05b 

Ash (%) 1.57±0.03a 1.35±0.04a 

Carbohydrate (%) ND ND 
Crude fiber (%) ND ND 
Moisture (%) 77.9±0.2a 78.23±0.05b 

Results are means ± standard deviation of triplicates. 
Means with in the same column that have no common letters are significantly different (P<0.05). 

 
 Mridha et al., [19] analyzed the biochemical 
composition of Cirrhinus reba which is a native 
species of Bangladesh and reported that the fish had 
the average values for lipid was 8.03% [19]. 
Seasonal differences in the availability of food and 
changes in the reproduction cycle have considerable 
effect on the tissue biochemistry of the fish, 
particularly fat [7]. Chakwa and Shaba [9] found 
higher amount of ash content in C. gariepinus 
[3.06%] than the studied fish. The present findings 
state that the ash contents of Sillaginopsis panijus 
might be a good source of minerals such as calcium, 
potassium, zinc, iron and magnesium [9]. Sabetian et 
al. [31] reported levels of protein, lipid, ash and 
moisture in Oncorhynchus mykiss 19.65, 4.46, 1.33 
and 71.70 g/100g [31]. The protein [20.21-24.69%], 
lipid [6.19-7.57%], Moisture [65.60-72.68%] and ash 
[3.31-3.91%] contents of fresh farmed fishes 
Cyprinus carpio and Hypophthalmicthys molitrix [2]. 
Level of proximate composition of Huso huso were 
reported as 18.45 for protein, 4.25 for lipid, 1.9 for 
ash and 70.75 for moisture [29] [table 3]. 
 Protein, lipid and ash content of fishes, Cyprinus 
carpio and Hypophthalmicthys molitrix [2], 
Euthynnus affinis and Orcynopsis unicolor [1], 
Dicentrarchus labrax [5], Oncorhynchus mykiss [31] 
were higher than proximate composition in 
Oncorhynchus mykiss and Cyprinus carpio.  Elagba 

et al. [11] studied the protein, lipid and moisture in 
five fishes [11]. Protein and lipid in Lates niloticus, 
Bagrus bayad, Oreochromis niloticus, Synodontis 
schall and Tetraodon lineatus were higher than 
proximate composition in Oncorhynchus mykiss and 
Cyprinus carpio [11] [table 3]. The change in the 
content of protein in fish muscle depends on the 
abundance of fish food and there is an opposite 
relationship among protein and moisture content 
[15]. During sexual maturation many fish species 
tend to decrease their food ingestion and lipid stores 
are directed to use for energy [13]. Similarly, Sargent 
[32] has stated that seasonal deviations in the lipid 
content of fish were associated mainly to the 
reproductive cycle, in the ordinary environment that 
fish save enormous contents lipid in the muscle, 
which were mobilized at the time of gonad maturity 
[18,32]. 
 In addition, since the chemical composition of 
fish meat was found to vary with sex, seasons, size, 
age and geographical locality of catch [11,40], 
therefore, it is essential to be determined and 
evaluated for different species of the fresh water fish 
and sea fish from iran in relation to these factors. The 
chemical composition could influence the post-
harvest processing and storage and could assist in 
determining the suitability of the different species to 
specific processing and storage techniques. 

 
Table 3: Proximate analysis of fishes comparison too other research (%). 

Fishes Protein Lipid Ash Moisture reference 
Cyprinus carpio 24.69 7.57 3.31 65.60 2 

Hypophthalmicthys molitrix 20.21 6.19 3.91 72.68 2 
Liza dussmieri 10.13 0.25 1.36 - 1 

Euthynnus affinis 24 14 3.27 - 1 
Orcynopsis unicolor 22 16 2 - 1 

Lates niloticus 77.9 6.8 - 75 11 
Bagrus bayad 77 13.2 - 76 11 

Oreochromis niloticus 78.4 5.3 - 76 11 
Synodontis schall 59.8 17.3 - 73 11 

Tetraodon lineatus 79.1 1.8 - 80 11 
Dicentrarchus labrax 50 21 11.5 - 5 
Oncorhynchus mykiss 19.65 4.46 1.33 71.70 31 

Huso huso 18.45 4.25 1.9 70.75 29 
Oncorhynchus mykiss 19.46 0.83 1.57 77.9 This study 

Cyprinus carpio 18.6 1.76 1.35 78.23 This study 
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