
 

 

 Chemical Assessment Of Farmed And Natural Fish.                                     Ahmad. A. Hamza et., al..  

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003)  

١  

Kafrelsheikh Vet. Med. J. Vol. 10 No. 1 (2012) (1-13) 
 

CHEMICAL ASSESSMENT OF FARMED  

AND NATURAL FISH  

Ahmad. A. Hamza*; Ebraheim M. Aman**, Yehia. E. Ali**  

and Nader Y.Moustafa**. 

* MV.Sc. (2003) Food hygiene. Fac. Of Vet Med., Kafrelsheikh Univ., Egypt 

** Food control Dep. Fac. Of Vet Med., Kafrelsheikh Univ., Egypt 

ABSTRACT 

160 random samples of natural Tilapia nilotica (NT), farmed Tilapia 

nilotica (FT), natural Mugil cephalus (NM) and farmed Mugil 

cephalus (FM) (40 of each) were collected from eight fish farms and 

Alborolos lake in Kafr El-sheikh governorate through 12 months.  

The collected samples were subjected to chemical examinations  

to evaluate the effect of rearing conditions and fish types on 

nutritional value and quality of the examined fish. The study revealed 

that the farming rearing conditions leads to a significant higher 

fat and protein percent in farmed fish than natural fish while the 

Mugil cephalus species were higher than tilapia nilotica in fat and 

protein percent. 

INTRODUCTION 

Fish either natural or farmed are gained an increase importance as a 

healthy food, because numerous species have been identified as rich in 

therapeutically important polyunsaturated fatty acids, easily digestible 

proteins, vitamins, and various other micro nutrients. Concurrently, 

important changes in pattern of food consumption are occurring 

including preference for safe and minimally processed foodstuffs. 

(Campos et al. 2010). 
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The quality of fish is a very difficult concept to explain due to 

different varieties of factors that must be considered. Population, fish 

species, spawning period, nutrition, post-harvest handling, and storage 

are some of the key factors that will impact the quality of a fish product 

(Nielsen et al. 2002). Natural and farmed fish are vary in their nutrients 

contents, sensorial, microbiological and chemical properties. (Grigorakis 

et al., 2003). 

Proximate composition of fish involves the determination of 

moisture, lipid, protein and ash content. The proximate composition of 

fish is affected by a diversity of factors such as: size, sexual maturation, 

temperature, salinity, exercise, ration, time and feeding frequency, 

starvation, type and amount of dietary ingredients (FAO, 2007). 

Kafr El-Sheikh governorate becomes the largest areas of fish 

production in Egypt. The main fish species cultured in Kafr El-Sheikh 

are Tilapia nilotica and Mugil cephalus, which represents an important 

part of the naturally caught fish. Therefore, the present study planned to 

assess the chemical quality of both natural and farmed Tilapia nilotica 

and Mugil cephalus through determination of proximate composition of 

the examined fish samples. 

MATERIALS AND METHODS  

Collection of samples: 

A total of 160 random samples of Tilapia Nilotica and Mugil 

cephalus 40 of each were collected from eight fish farms(10 samples 

from each farm), and 40 of each were collected from Alborolos lake, and 

the run off channels leading to it in Kafr El-Sheikh Governorate in 12 

months duration. 
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The collected samples are packed in a sterile polyethylene bags, 

and cooled in a box contained crushed ice, then immediately transferred 

to the laboratory. 

Chemical assessment: 

 Determination of moisture content according to (AOAC, 2000). 

 Determination of protein content in fish according to (AOAC, 2000). 

 Determination of protein content in fish according to (AOAC, 2000). 

 Determination of ash in fish samples by ashing. 

RESULTS 

Table (1): Statistical analytical results of moisture percent of the examined fish 

meat.n=40. 

Fish groups Minimum Maximum Mean± S.E.M 

Natural Tilapia Nilotica 72.2 76.2 74.14±0.13A 

Farmed Tilapia Nilotica 70.9 75.4 72.91±0.14B 

Natural Mugil cephalus 70.5 74.2 72.12±0.14C 

Farmed Mugil cephalus 69.5 73.3 71.20±0.11D 

Means within the same column of different litters are significantly different at (P < 0.01). 

S.E.M = Standard error of mean 
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Table (2): Statistical analytical results of protein percent of examined fish 

meat n = 40 

Fish type Minimum Maximum Mean± S.E.M 

Natural Tilapia nilotica 16 21 18.51±0.18 C 

Farmed Tilapia nilotica 16.2 19.3 17.91±0.12 D 

Natural Mugil cephalus 17.8 23.1 20.05±0.20 A 

Farmed Mugil cephalus 16.3 22.8 18.9±0.17 B 

Means within the same column of different litters are significantly different at (P < 0.01). 

S.E.M = Standard error of mean 

Table (3): Statistical analytical results of fat of the examined fish meat. n=40 

Type of samples Minimum Maximum Mean ±S.E.M 

Natural Tilapia nilotica 1.5 3.8 2.20±0.09 C 

Farmed Tilapia nilotica 1.8 4.1 2.98±0.11 B 

Natural Mugil cephalus 2.5 4.5 3.25±0.11 B 

Farmed Mugil cephalus 3.2 5.8 4.9±0.12 A 

Means within the same column of different litters are significantly different at (P < 0.01). 

S.E.M = Standard error of mean 

Table (4): Statistical analytical results of ash of the examined fish meat. 

Fish groups Minimum Maximum Mean± S.E.M 

Natural Tilapia nilotica 1.1 2.91 2.21±0.10A 

Farmed Tilapia nilotica 0.9 2.8 1.82±0.6B 

Natural Mugil cephalus 1.3 3.1 2.15±0.07A 

Farmed Mugil cephalus 0.9 2.1 1.46±0.09C 

Means within the same column of different litters are significantly different at (P < 0.01). 

S.E.M = Standard error of mean 
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DISCUSSION 

1. Moisture content: 

Data recorded in Table (1) indicate that, the moisture content 

(74.14 & 72.91) observed in natural Tilapia nilotica and farmed T 

nilotica was higher than that observed (72.12 &71.20)  in natural M 

cephalus and farmed Mugil cephalus fish, respectively. 

The previous results show that, natural fish samples has a higher 

moisture content than that of the farmed fish samples while according to 

fish species the Tilapia nilotica fish samples has a higher moisture 

content than that of Mugil cephalus. 

 These results agree with those of Aussanasuwannakul et al. 

(2010) where they reported that, the natural fish contains higher moisture 

content than the farmed fish. They explained it by the limited and 

controlled environmental conditions.  

Higher results were recorded by Attouchi and Sadok (2011), who 

found that, natural fish moisture content is 79.17±1.01 while that of 

farmed fish is75.10 ±1.03. These results may be attributed to the high 

dietary fat level in the feed and reduced activity of cultured fish. 

Additionally, the unlimited access to feed in intensive farming system 

leads to increased muscle carbohydrates (Kristoffersen et al. 2006). 

2. Protein content: 

The protein content for each fish species varies according to many 

factors. The value of protein increases with spawning season, maturation, 

and the high protein diet.  The variation in protein source has influenced 

the organoleptic properties of fresh water fish by changing the color or 

altering the flavor. ( Franceso, 2004). 
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The content of examined fish showed a high levels of protein in 

natural Mugil cephalus followed by farmed Mugil cephalus and their 

percent were 20.05±0.20and 18.9±0.17, respectively, while the lower  

protein levels observed in natural Tilapia nilotica and farmed Tilapia 

nilotica and their percent were 18.51±0.18 and 17.91±0.12, respectively 

(Table 2). 

As regarding to fish species the previous results shows that Mugil 

cephalus protein percent is more than Tilapia nilotica, while as regarding 

to rearing conditions the natural fish protein percent is higher than 

farmed fish. This differences between Tilapia nilotica and Mugil 

cephalus may be attributed to that the  fish species has a direct influence 

on the protein content, as protein percent not impacted by diet, but 

mainly is determined by the species type, genetic characteristics and size. 

(Morris, 2001.;and Francesco et al. 2004). 

Also the higher percent of protein in nature fish may be explained 

by that natural fish contains lower percent of fat than farmed fish 

resulting in elevating the percent of protein for naturally living fish. 

The previous results agreed with those reported by Grigorakis et 

al., (2003), Gines et al., (2004) and Attouchi and Sadok (2011). 

Protein oxidation in fish meat considered to impact negatively on 

the muscle texture. An important source of free radicals taking part in 

this process is Fenton's reaction dependent ferrous ions present in the 

tissue. That causes significantly increased carbonylation of important 

structural proteins in fish muscle, mainly actin and myosin and 

degradation products of those proteins were observed, some of them 

exhibiting increased carbonylation levels. (Pazos et al.2011). 
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3. Fat content: 

Lipid content of fish flesh, is directly related to the nutrition of the 

fish. (Grigorakis et al., 2003).On the other hand the lipid content of 

natural fish, however, cannot be manipulated by the fisherman and will 

be mainly influenced by the prey type and availability, among other 

factors. (Haard,1992).  

Table (3) and Fig. (9) Cleared that, the higher level of fat observed 

in farmed Mugil cephalus and natural Mugil cephalus and their level 

4.9±0.12 and 3.25±0.11. While the lower level of fat observed in farmed 

Tilapia nilotica and natural Tilapia nilotica and their level about 

2.98±0.11 and 2.2±0.09, respectively. 

The results agreed with those of Kaushik (2004) where he reported 

that there is an increase in lipid concentration in muscles of farmed 

brackish water fish as well as the whole body than natural fish. 

Our results indicated that, the farmed fish type of a higher fat 

content than that of natural fish type. These results attributed to the 

feeding program of the accessible and well-formulated diets for farmed 

fish that considered the fat percent of the ration for fish. The increasing 

level of the fat in the muscle of the fish consequently leads to rapid 

deterioration of the fish. 

In addition, our results indicated that, the Mugil cephalus species 

posses a higher percent of fat than that of Tilapia nilotica fish species, 

these results attributed to that Mugil cephalus is considered a fatty fish 

type while Tilapia nilotica is characterized by lower fat content. Similar 

results were reported by El-Ebiary and Zaki (2003) and Abdelhamid et 

al. (2005). 
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The high fat content in the fish causes rapid deterioration and 

spoilage of the fish with poor quality of the fish meat and the level of the 

fat in ration of the fish not increased than 8 % for obtaining good quality 

fish meat. (Borges et al. 2009). 

The importance of nutrition in farmed fish is enormous and equips 

fish farmers with a powerful tool to design products that can not only 

affect human health positively, but also generate products preferred by 

consumers. 

5.3.4. Ash: 

The level of ash differe significantly among different examined 

fish. The higher level observed in natural Tilapia nilotica and natural 

Mugil cephalus and their mean value were 2.21±0.10and 2.15±0.07 

respectively and the lower ash level observed in farmed Tilapia nilotica 

and farmed Mugil cephalus and the mean percent were 1.82±0.6and 

1.46±0.09, respectively. Table (4). 

The results revealed that natural fish samples were of higher ash 

content and the farmed fish samples. On the other hand the results also 

revealed that tilapia fish samples were also of a higher ash content than 

Mugil fish type. 

These results attributed to the farmed fish fed on a diet of limited 

minerals, while the natural lived fish take a higher level of mineral from 

the natural conditions that causes increasing the level of ash in natural 

lived fish than the farmed fish. 

Lower  percentage values  were reported by  Erkan et al., (2010) 

where they, said  that the normal row fish ash content percentage  

are 0.87 %. 
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While the results agreed with those of Attouchi and sadok (2011) 

where they measured the proximate composition of both natural and 

farmed fish and found that the percent of moisture, protein fat and ash in 

fresh natural fish were 79.17±1.01, 19.04±1.02 1.53±0.27, and 1.36±0.10 

respectively while the moisture, protein, fat and ash, percent in farmed 

fish were 75.10±1.03b, 19.95±0.91, 4.82±0.44b,and 1.42±0.11 

respectively. 

 The previous data indicate that farmed fish is has more nutritional 

value than natural fish whereas both farmed fish types Tilapia nilotica 

and Mugil cephalus were higher in protein and fat content than natural 

fish and more studies are needed to improve the quality of farmed  

fish fat. 
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ا ا 

    دراذه ا تر١٦٠أ      طا طك ان ا و  وا  

ث ).   ل  ٤٠دد (ازرع واط ازرع و اورى اط واورى  

         ر ا ظ  ذوات اس واررة ا زارع و  ن  م

  .ث م ص ات  . ل ا ر را

 ت او  

  وم ل اا كأوداو رطو وى أن أ  طك اأ  

 رطوت اطو ت ث زرعا طوا ط0.14±72.91 و 0.13±74.14ا 

 اوا  أل وى رطو وظ  اورى اط ، اورى ازرع وت 

 رطوم ا تطو72.12±0.14 ت 0.11±71.20 وروا   ، واا  

اوت ن وى   اورى اط و اورى ازرع وت م اروت م ر

20.05±0.20 ، 18.9±0.17 طدى ، اا طا  ترون ا لوى اا  

  .  اوا0.12±17.91 ، 0.18±18.51ازرع ث ت  اروت م 

  %. ١د وى و  اك أوت ادرا أن ك رو و وا ن 

-  طورى ازرع و اورى اا  ر دل ن راوح كا  وندوى ا

 ودل ض  أك اط4.9±0.12 ، 3.25±0.11  ث وى ادون م 

طا طزرع و ام ا وندوى ا ن و 2.98±0.11 ،  0.09±2.2و   

واورى . اوا ، طا طا  ر دل ن تراو كا  حا  

 طزر0.07±2.15و0.10±2.21  اورى اورى اا  ل دل نع و 

  زرعا ط0.6±1.82، 0.09±1.46واواا   . ك أن درات اأو 

   %. ١د وى و  اك رو و وا ن 


