
  
 

 

 

 

 

 

 

 

 

 

 

  

 
 
 
 
 
 
INTRODUCTION 

 
Fish is one of the important foods for human health 

because of high protein content of fish and they also 
contain polyunsaturated fatty acids (PUFAs) known as n-3 
fatty acids. These fatty acids have an essential role in the 
prevention and treatment of coronary artery disease, 
diabetes, cancer and hypertension [1-4]. Moreover, n-3 
PUFAs have been reported to be useful for 
neurodevelopment in infants as well as brain and eye 
development [2, 3]. However, some nutritional components 
such as mineral elements are important for human nutrition 
[5].  

Spiny eel (Mastacembelus mastacembelus), a new 
species of Mastacembelidae family in fresh water sources 
of Turkey, has recently been detected [6]. The fresh water 
sources of Iran and Syria were reported as the main living 
area of this species in the first registration studies in 
literature [7]. In addition, considering the records of this 
species, it has been reported in some publication and data 
bases [8-10].  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
One of the details that must be known to determine the 

commercial importance of the fish is the determination of 
chemical composition of fish body. Knowledge of the 
nutritional value of fish is quite important for consumer. 
However, besides this knowledge, it could be more 
appropriate to investigate other cultivation techniques and 
the convenience for cultivation. 

There is inadequate information about nutritional 
composition of spiny eel. Therefore, it is aimed in this 
study to determine approximate, fatty acid and mineral 
element compositions of spiny eel (Mastacembelus 
mastacembelus) caught in Atatürk Dam Lake and 
especially to evaluate these data in terms of human health. 
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Abstract  
 In the study, the proximate, fatty acid and mineral element compositions of spiny eel (Mastacembelus mastacembelus) caught from 

Atatürk Dam Lake were investigated. Accordingly, the moisture, ash, protein and lipid contents were found as 75.05%, 1.15%, 19.53% and 
3.33%, respectively. The fatty acid composition were found to consist of 38.49% monounsaturated (MUFA), 33.87% saturated (SFA), 
21.47% polyunsaturated (PUFA), 1.62% eicosapentaenoic acid (EPA), and 8.41% docosahexaenoic acid (DHA). Total n-3/n-6 ratio was 
determined as 2. Among the mineral contents, K had the highest proportion.  As a result of the study, spiny eel was concluded to be a 
beneficial food source for both human health and nutrition. 
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MATERIALS AND METHODS 
 
Sample Preparation 
Fish samples caught from the Ataturk Dam Lake in 

July and August 2008. Fish were 1 day post-capture on 
arrival at the laboratory, packed in insulated polystyrene 
boxes with ice. Their mean weight and length were 
555.79±27.11 g and 61.68±0.96 cm, respectively. Two lots 
of fish were prepared. Ten individuals were sampled for 
each lot. The fish were beheaded, gutted, filleted and 
homogenized for analyses. 

 
Analysis 
The muscle of spiny eel was analysed for proximate 

chemical composition: protein by Kjeldahl method (method 
925.52), ash by heating at 550 0C, and moisture by air 
drying (method 925.10) according to the AOAC procedures 
[11]. Total fat by soxtec method [12], and mineral analysis 
according to the AOAC procedures were carried out [12]. 
The elements Ca, Na, K, Cu, Mn, Fe and Zn were 
determined using a Perkin Elmer AA 700 atomic 
absorption spectrometer (Norwalk, CT).  

The fatty acid methyl esters were prepared using the 
method described by Ichiara, Shibahara, Yamamoto and 
Nakayama [13] with a minor modification–through 
transmethylation using 2M KOH in methanol and n-
heptane. The fatty acids were analysed by a GC Clarus 500 
with autosampler (Perkin Elmer, USA) equipped with a 
flame ionization detector and a fused silica capillary SGE 
column (30 m × 0.32 mm, ID × 0.25 µm, BP20 0.25 UM, 
USA). The oven temperature was heated to 140 0C, held for 
5 min at this level, and raised to 200 0C by 40C.min-1 and to 
220 0C by 1 0C.min-1, while the injector and the detector 
temperature were set at 220 0C and 280 0C, respectively. 
The sample size was 1 µl and the carrier gas was helium 16 
psi with a split ratio of 1:100. Fatty acids were identified by 
comparing the retention times of FAME with a Standard 37 
component FAME mixture (Supelco).  The fatty acid GC 
analysis was performed in three replicates and the results 
expressed in GC area % as a mean value ± standard 
deviation. 
 
RESULTS AND DISCUSSION 

 
Proximate composition 
Proximate composition of spiny eel is shown in Table 

1. Accordingly, protein, lipid, ash and moisture contents 
were found as 19.53%, 3.33%, 1.15% and 75.05%, 
respectively. 

Considering the obtained results, the proximate 
composition of spiny eel is similar to those of trout, sea 
bass and bream which are important for consumers and 
commonly used in Turkey.   

 
Table1. Proximate composition of spiny eel [%] 
 

Constituent  Content 

Protein  19.53 ± 1.99 

Fat  3.33 ± 1.37 

Ash  1.15 ± 0.07 

Moisture 75.05 ± 3.28 

Data are expressed as mean ± standart deviation from triplicate 
determinations. 

Alasavar et al. [14], carried out a study on natural and 
cultivated sea bass, and accordingly, protein, lipid, ash and 
moisture compositions were determined in natural 
individuals as 19.26%, 1.4%, 1.5% and 75.5%, 
respectively, while these composition were 20.7%, 5.2%, 
1.5% and 72.2% for cultivated individuals. Similarly, 
Erkan and Özden [15] determined proximate composition 
of sea bass and bream in culture as 20.35% protein, 6.10% 
lipid, 1.66% ash and 70.71% moisture and 19.81% protein, 
15.11% lipid, 1.35% ash and 63.52% moisture, 
respectively.  

Proximate chemical composition values (74.4% 
moisture, 20.03% protein and 3.90% fat) for cultured sea 
bream have been reported by Grigorakis et al. [16]. On the 
other hand, summer sample of cultured sea bream 
composition was found, 69.91% moisture, 8.25% protein, 
10.37% lipid and 1.22% ash, respectively [17]. Çelik et al. 
[4], have found meat composition of rainbow trout caught 
from Atatürk Dam Lake as 71.65% moisture, 19.60% 
protein, 4.43% lipid and 1.63% ash. Despite the similarities 
between nutritional compositions of fish species, protein 
and fat compositions could also be different especially 
under some conditions. Individuals fed on high fatty feeds 
(15-20%) in culture conditions and lack of movement is 
known to have a fattier profile than those hunting in natural 
environment. In addition, differences in nutritional 
composition of fish are closely related to nutrition, living 
environment, fish size, hunting season, sex differences and 
other environmental conditions [14].  

 
Mineral content 
The mineral content of spiny eel is given in Table 2. 

Minerals may play an important role in the maintenance of 
colloidal system and regulation of acid-base equilibrium. In 
addition, minerals constitute a major component of 
hormones, enzymes, and enzymatic activators [5, 15].  

 
Table 2. Mineral content of spiny eel 
 

Macroelements  [mg.kg-1] 

Calcium 254.01 ± 41.75 

Sodium 650.05 ± 46.89 

Potassium 3829.55 ± 54.67 

Microelements [mg.kg-1] 

Copper 0.76 ± 0.19 

Manganese 0.17 ± 0.05 

Iron 4.04 ± 0.73 

Zinc 11.10 ± 0.54 

Calculated Sodium/Potassium ratio 1 / 5.89 

Data are expressed as mean ± standart deviation from triplicate 
determinations. 

 
The highest macro element determined in spiny eel was 

potassium (K) in the present study, it was followed by Na, 
Ca, Zn, Fe, Cu and Mn, respectively. The K and Na 
contents were found to be 3829 mg.kg-1 and 650 mg.kg-1. 
These results are similar to the K and Na contents of sea 
bream (3938-289 mg.kg-1) and sea bass (4597-773 mg.kg-1) 
[15], Baltic herring (ranging from 2993-4742 mg.kg-1; 452-
802 mg.kg-1) [18], sharpsnout sea bream (ranging from
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3860-4240 mg.kg-1; 280-370 mg.kg-1) [19]. On the other 
hand, Na/K ratio may change between 1/2-1/10 in fish 
meat. This range is very convenient for a healthy diet [20]. 
Sodium/Potassium (Na/K) ratio was found 1/5.89 in the 
present study. 

This rate were reported in previous studies as 1/5.9 in 
sea bass, 1/13.6 in sea bream [15], 1/11.5-13.7 in 
sharpsnout sea bream [19] and 1/5.9-6.6 in Baltic herring 
[18]. The Ca content was found as 254 mg.kg-1 in this 
study. Our result shows a similar tendency with the results 
of other researchers. Calcium values of 220-230 mg.kg-1 
have been reported for sharpsnout sea bream [19]. Baltic 
Herring Ca level was found to change between 44 and 1158 
mg.kg-1 [18] and Martinez-Valverde et al. [21], found 177 
mg.kg-1 of Ca in blue whitling.   

Mineral elements such as Zn, Fe, Mn and Cu are 
essential. These elements have vital functions in human 
body [5]. Zinc, Fe, Mn and Cu were found to be 11.10, 
4.04, 0.17 and 0.76 mg.kg-1, respectively, in our study. 
Martinez-Valverde et al. [21] reported that blue whitling 
contained 5.3 mg.kg-1 Zn, and 4 mg.kg-1 Fe. Alasavar et al. 
[14] found Zn content as 45-43 mg.kg-1 and 51-62 mg.kg-1 
in cultured and wild sea bass, respectively. The levels of Zn 
and Fe were reported as 5.45 mg.kg-1 Zn and 4.15 mg.kg-1 
Fe in rainbow trout [4].  

In our study, the essential mineral elements Cu and Mn 
were determined as 0.76 g.kg-1 and 0.17 mg.kg-1, 
respectively. Alasavar et al. [14] determined the same 
elements as 3.87-7.25 in culture sea bass and 2.96-6.53 
mg.kg-1 in culture sea beam, respectively. Çelik et al. [4] 
were reported as 8.19-1.91 mg.kg-1 for trout caught in 
nature, Erkan and Özden [15] determined Mn content as 
0.547mg.kg-1 in culture sea bass and 6.44mg.kg-1 in culture 
sea bream.  

 
Fatty acid composition 
The fatty acid profiles of spiny eel are listed in Table 3. 

Our results of fatty acids were presented in three main 
groups such as saturated fatty acids (SFAs), 
monounsaturated fatty acids (MUFAs) and polyunsaturated 
fatty acids (PUFAs). The highest proportion was the 
MUFA and it was followed by SFA and PUFA in the 
present study. Çelik et al. [4] have found similar results in 
rainbow trout. On the other hand, Özoğul et al.[22] in 
different fresh water species, Özden [23] in rainbow trout 
determined the highest proportion of PUFA followed by 
MUFA and SFA. 

There are numerous studies demonstrating that 
freshwater fish species contain lower amount of PUFA than 
the marine fish [4, 24, 25]. Furthermore, the fish living in 
cold water contain higher proportions PUFA than the warm 
water species [26-28]. Atatürk Dam Lake is a warm water 
lake and it has an average 20°C water temperature [29].  

Total SFA content was found 33.87% and palmitic acid 
(C 16:0) was the primary SFA, contributing 58.63% to total 
SFA content of the lipids for spiny eel. Similar results have 
also been reported for cultured and wild sea bass [14] and 
other fish species in literature [3, 4, 22, 30, 31]. Among the 
fatty acid profile, MUFA was the major fatty acid group of 
spiny eel (38.49%). Oleic acid (18:1n9) was determined as 
the primary monounsaturated fatty acid (54.35% of total 
MUFA). These results are in agreement with the findings of 
the previous studies on MUFA and oleic acid composition 
of other species [4, 14, 30, 31].  

The PUFA content of spiny eel lipid was 21.74%. 
Besides, spiny eel also contain EPA and DHA, which are 
especially very important for human health, with 

percentages 1.62% and 8.41%, respectively. Previous 
studies have suggested that EPA and DHA, only found in 
fish and sea food, possess extremely beneficial properties 
for the prevention of coronary artery disease and depression 
[2, 3]. 

 
Table 3. Fatty acid composition of spiny eel muscle. 
 

Fatty acid [%] 

C14:0 2.67 ± 0.41 

C15:0 0.02  ± 0.11 

C16:0 19.86 ± 1.31 

C17:0 0.52 ± 0.08 

C18:0 3.15 ± 0.38 

C20:0 0.02 ± 0.01 

C22:0 0.06 ± 0.04 

C23:0 0.67 ± 0.11 

C24:0 6.89 ± 0.93 

Sum of saturated fatty acids 33.87 ± 1.0 

C14:1n9 0.31 ± 0.11 

C15:1 0.26 ± 0.02 

C16:1n9 7.48 ± 0.94 

C16:1n7 0.88 ± 0.05 

C17:1n9 0.27 ± 0.04 

C18:1n9 20.92 ± 2.73 

C18:1n7 4.92 ± 0.54 

C20:1n11 0.12 ± 0.03 

C20:1n9 1.72 ± 0.42 

C22:1n11 0.03 ± 0.01 

C22:1n9 1.6 ± 0.26 

Sum of monounsaturated fatty acids 38.49 ± 2.24 

C18:2n9 0.47 ± 0.25 

C18:2n6 3.12 ± 0.85 

C18:3 n6 0.08 ± 0.07 

C18:3n3 1.93 ± 1.02 

C18:4n3 0.66 ± 0.26 

C20:2n6 0.28 ± 0.02 

C20:4n6 3.63 ± 0.57 

C20:3n3 0.57 ± 0.19 

C20:4n3 0.97 ± 0.24 

C20:5n3 [EPA] 1.62 ± 0.26 

C22:6n3 [DHA] 8.41 ± 0.5 

Sum of polyunsaturated fatty acids 21.74 ± 1.89 

 n-3 14.16 ± 1.52 

 n-6 7.11 ± 0.76  

n-3/n-6 2 ± 0.15 
 

Unidentified 5.9 

Data are expressed as mean ± standart deviation from triplicate 
determinations. 
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The n-3/n-6 ratio is an important index for comparing 
nutritional quality of fish. In addition, n-3/n-6 ratio is 
estimated at 1:1 diet ratio for nutrient intake in human 
evaluation [32]. The present study results show n-3/n-6 as 
2. Alasavar et al. [14] have reported that cultured and wild 
sea bass n-3/n-6 ratios were 2.88 and 3.02, respectively. 
Gökçe et al. [3] found that n-3/n-6 ratio changes between 
1.45 and 3.48 for common sole in different seasons. Turan 
et al. [31] and Çelik et al. [4] reported that the n-3/n-6 
ratios of thornback ray and rainbow trout caught from wild 
were 1.61 and 2.1, respectively. Bayır et al. [30] found the 
n-3/n-6 ratio in selected marine fish species from Turkish 
waters including anchovy (8.27), horse mackerel (12.61), 
grey mullet (8.64) and mackerel (5.63).  

The percentage of n-3 series of PUFA in wild fish 
lipids is often higher than that in cultured fish because the 
commercial feeds usually contain high level of lipids rich 
in SFA and MUFA, but are deficient in n-3 PUFA [33].  

 
CONCLUSIONS 

 
In accordance with the results of this study, spiny eel 

shows similarities to the present commercial fish species in 
terms of protein and fat compositions and meat quality. 
Therefore, it is considered an important species for human 
consumption. In addition, it is regarded as an important 
fishery consumption source for human health and nutrition 
in terms of its mineral content, MUFA, PUFA, EPA levels 
and n-3/n-6 rate. Therefore, we concluded that spiny eel 
caught from Atatürk Dam Lake is recommended for human 
consumption as a good source of nutrition.  
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