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Abstract - The proximate composition, amino acid profiles, fatty acid profiles and mineral contents of Alepes djedaba 

was determined in this study. The fish muscles contained high moisture content and the average value for moisture was 

78.2 ± 1.73 in males and 79.2 ± 1.74 in females. The fish was a lean fish as they contain very low fat (<2%) but rich in 

proteins (20.96% in males and 20.36% in females). They were rich in all essential and non essential amino acids. Good 

proportion of ω-3 poly unsaturated fatty acids were recorded, especially Eicosapentaenoic acids (4.53% in males and 

5.38% in females) and Docosahexaenoic acids (4.8% in males and 6.52% in females). The EPA: DHA ratio was 0.93% 

in males and 0.82 % in females and has a high n3/ n6 fatty acid ratio of 4.2% and 6.2% .The abundant minerals in the 

muscles were potassium (16.6% in males and 12.95% in females) and phosphorus (23.86% in males and 8.39% in 

females). The Na/ K value was very low. The trace elements such as zinc (0.14% in males and 0.04%in females) and 

iron (0.92% in males and 0.35% in females) were found to be in good quantity. 

Key words:  Alepes djedaba, Proximate composition, Fatty acid profiles, Mineral content 

I. INTRODUCTION 

Fishes form an essential part of human diet in almost all 

countries of the world and they are one of the cheapest 

sources of so many nutrients. Understanding the 

biochemical composition is very important to determine its 

nutritive value. Proteins, lipids, moisture and ash form the 

basic chemical composition of fishes; which create the 

nutritional value, sensory characteristics and the functional 

aspects of its flesh. These four basic constituents are 

together referred as proximate composition and that may 

vary from species to species based on their age, sex, 

environment and season [1], [2]. 

Fishes are good sources of high quality proteins which in 

turn made up of all essential amino acids; provide required 

quantity of protein to human diet. Marine fishes possess 

high concentration of long chain ω-3 poly unsaturated fatty 

acids in their muscles [3]. Among these Eicosapentaenoic 

acids (EPA) and Docosahexaenoic acids (DHA) are 

typically found in the fish muscles and they have so many 

health benefits. They lower the risk of coronary heart 

diseases, Hypertrigliceridaemia, rheumatoid arthritis and 

exhibit anti-inflammatory action [4], [5], [6], [7]. They are 

also vital for brain development particularly for the early 

development of vision and cognitive functions [8].  

Previous studies also proved that they are effectively used 

in the prevention and treatment of various diseases such as 

hyper tension, osteoporosis, eczema, psoriasis, cancer, and 

asthma [9]. Many of the mineral elements are inevitable to 

all living organisms as they take part in so many metabolic 

processes and hence the estimation of its presence in the 

fish muscles is of considerable importance.  

Alepes djedaba is a commercially important carangid fish 

commonly occurring along south west coast of India. They 

are commonly consumed by the local people and have got a 

good demand due to its affordable prize and good taste. 

Hence it is necessary to evaluate its nutritional value as a 

dietary component. No previous reports were available on 

the nutritional aspects of these promising fishery resources. 

So the current study aimed to evaluate its nutritional quality 

by estimating proximate composition, amino acid profile, 

fatty acid composition and mineral contents of A. djedaba 

collected from Cochin, south west coast of India. 

II. MATERIALS AND METHODS 

The fresh fish samples were collected from commercial 

landing centers at Cochin, Kerala and were transported to 

the laboratory in iced condition. The fishes were cleaned 

and excess water on body surface was removed with 

blotting paper. After recording the length, weight, sex and 

stage of maturity, a portion of fish muscle was removed and 

stored at -20
0 

C for further analysis. Proximate composition 
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was estimated by following AOAC methods [10].  The 

moisture content was analysed by drying about 5 g of fish 

muscles in hot air oven at 105
0 

C. After drying, cool the 

sample and weighed. The percentage of moisture was 

calculated by the formula.  

Moisture (%) =  
     

  
      , where W1 = Weight (g) of 

sample before drying and W2 = Weight (g) of sample after 

drying 

The ash content was estimated by overnight ignition of the 

fish muscles in a Muffle furnace at 550
0
 C. The percentage 

of ash was calculated by the following formula. 

Ash (%) = 
                                 

                                  
      

 The total nitrogen was determined from the homogenised 

sample by micro Kjeldahl method [10] and the value was 

multiplied by the conversion factor (6.25) to get the crude 

protein of the sample. The crude fat was extracted by 

petroleum ether with the help of soxhlet apparatus [10]. The 

percentage of fat in the fish muscles was calculated by the 

following formula. 

Fat (%) = 
             

                 
      

All the values were expressed in gm per 100 gm wet weight 

of fish sample.  

For analysing the amino acid constituents of the fish 

muscles the proteins were hydrolysed to amino acids by 

treating with 6N HCl. These amino acids were analyzed by 

HPLC equipped with an ion exchange column [11].  After 

extracting the fat, fatty acid methyl esters (FAMEs) were 

prepared by trasmethylation with boron trifluoride (BF3) in 

methanol [12]. The fatty acid profiles were analysed by Gas 

Liquid Chromatography (GLC) and expressed as 

percentage to total fat extracted. Mineral content of the fish 

muscles were estimated by ICP-AES (Atomic Absorption 

Spectrophotometer) after digesting it with a mixture of 

concentrated nitric acid and per chloric acid. 

Triplicate samples were analysed for each chemical 

parameters and mean values were calculated. Analysis of 

variance was employed to find out significant variations in 

the proximate composition between sexes and different 

maturity stages. All the statistical analysis was done by 

SPSS 16.0 (Statistical Package for Social Sciences) [13].   

III. RESULT AND DISCUSSION 

PROXIMATE COMPOSITION 

Fishes are generally recognized as healthy food by virtue of 

its richness in nutrients such as proteins, fat, essential 

amino acids, trace elements, minerals and PUFAs. The 

proximate composition of male and female A. djedaba was 

estimated separately and presented in the table 1. The 

moisture was the major component in fish muscles with an 

average value of 78.2% and 79.2% in males and females 

respectively. Similar results were reported by [14] and [15] 

and they found that moisture was very high for the species, 

but [16] reported low moisture content. Proteins form the 

second major biochemical constituents and expressed as 

20.96% in males and 20.36% in females. Generally the 

protein content of most of the species lies in the range of 

16-21% [17], [18].  

The present study revealed that the fish muscles provided 

with low lipid (1.17% in males and 1.29% in females). 

Previous workers reported that the fat content was inversely 

proportional to moisture [19], [20]; the present result was 

corroborated with this report that muscles of A. djedaba 

contained high moisture but the lipid content was very low. 

The ash content was expressed as 1.17% and 1.3% in males 

and females respectively and this is in tune with the 

observation that the average ash content of the fish muscles 

ranges between 0.5- 1.8% [21]. These results are in 

agreement with the analysis of chemical composition of the 

A. djedaba caught from Arabian Gulf coast [17]; in contrast 

they reported a lower fat content than the present study. 

According to  [22] the lipid content of a lean starved fatty 

fish can be as low as 0.5% and may get a high value of 20% 

or above for well fed fatty fishes. It can be inferred from the 

present analysis that A. djedaba is a lean fish with high 

protein content. 

The biochemical composition of a fish species is closely 

related to food intake, migration and other sexual changes 

during breeding periods [23].  The present study also 

showed that the proximate composition of the fish muscles 

varied during the various stages of maturity. The spent 

fishes of both sexes possessed high protein content, 22.24% 

and 20.7% for males and females respectively than 

immature and mature fishes (Table 2). The value of proteins 

can be expressed in the order spent > immature > mature. 

Whereas higher lipid content was reported for immature 

fishes of both sexes (1.48% and 1.73%) and the least was 

reported for spent fishes (0.83% and 0.82%). These 

variations in the protein and fat contents were highly 

significant (P < 0.001). But slight variations were shown in 

the moisture and ash content which was not significant. The 

moisture content ranged between 77.5% to 78.45 % in 

males and 77.75% to 80.3% in females. The ash content 

contributed 1.16% to 1.18% in males and 1.26% to 1.27% 

in females. Moisture and ash were comparatively stable 

during maturation while lipid and protein concentration 

varies with maturity. 

AMINO ACID PROFILE 

Estimating the content of nutritionally indispensable amino 

acids in food proteins is necessary to evaluate its nutritional 

quality [24]. Fishes are considered as a valuable source for 

high quality animal protein in human diet. About sixteen 

amino acids were extracted from the muscles of A. djedaba 

during the present study, among them eight were essential 

amino acids (EAA) and the remaining were non essential 

amino acids (NEAA).  All these EAA are important for the 

proper functioning of cells and organs and should be 

supplemented through the diet [25]. Glutamic acid was the 



International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-05,  Issue-01, April 2019 

309 | IJREAMV05I0149073                          DOI : 10.18231/2454-9150.2019.0316                     © 2019, IJREAM All Rights Reserved. 

 

most abundant amino acids in both sexes (Table 3) which 

constituted about 17.05% and 18.84% in male and female 

fishes respectively. Similar abundance of glutamic acid was 

reported by various authors for fishes like mackerel [26], 

red salmon [27], Catla catla, Labeo rohita, Clarias 

batrachus, Heteropneustes fossilis and Cirrhinus mrigala  

[28] .  

Glutamic acids are considered as conditionally essential 

amino acids (CEAA) as they play a key role in amino acid 

metabolism and necessary for the synthesis of glutathione 

[29]. The fish meat was also rich in aspartic acid (10.56% 

in males and 12.29% in females), lysine (10.86% in males 

and 11.44% in females) and leucine (9.06%  in males and 

9.91% in females).   All other EAA were present in good 

proportion except methionine (2.89% and 3.34%).  Aspartic 

acid can act as precursor for important EAAs like 

methionine, threonine, isoleucine and lysine [28]. Lysine is 

essential for growth and its lack may lead to 

immunodeficiency; leucine is the only dietary amino acid 

required to stimulate muscle protein synthesis [30]. Among 

NEAA cystine (1.17% and 1.24%) and tyrosine (1.2% and 

1.01%) were represented in least quantity. Amino acids like 

Arginine, cystine, leucine, methionine, tryptophan, tyrosine, 

aspartic acid, glutamic acid, glycine, proline etc were also 

classified as functional amino acids (FAA) by considering 

its regulatory effect on various metabolic path ways to 

improve health, survival, growth, development, 

reproduction and lactation [29].  

Table 1: Proximate composition in the muscles of A. 

djedaba (gm 100 gm
-1

 wet tissue or %) 

Sex Protein Lipid Moisture Ash 

Male 20.96 ± 

1.05 

1.17 ± 

0.3 

78.2 ± 

1.73 

1.17 ± 

0.1 

Female 20.36 ±  

0.44 

1.29 ± 

0.41 

79.2 ± 

1.74 

1.3 ± 

0.14 

 

Table 2: Proximate composition in the muscles of A. 

djedaba (gm 100 gm
-1

 wet tissue or %) during various 

maturity stages 

Male 

 

Stage Protein Fat Moisture Ash 

Immature 
20.82 ± 

0.08 
1.48 ± 0.03 

78.42 ±  

2.19 

1. 17  ± 

0.13  

Mature 
19.83 ±  

0.15 
1.23 ± 0.03 

78.45 ±  

1.19 
1.18  ± 0.09 

Spent 
22.24 ± 

0.21 
0.83 ± 0.02 77.5 ±  1.93 1.16  ± 0.13 

Female 

Immature 
20.55 ± 

0.05 
1.73  ± 0.01 80.3 ± 1.8 1.27 ± 0.06 

Mature 
19.83 ±  

0.35 
1.31  ± 0.08 77.75 ± 0.9 1.27 ± 0.23 

Spent 20.7 ± 0.13 0.82  ± 0.03 
79.24 ± 

1.29 
1.26 ± 0.09 

FATTY ACID COMPOSITION 

The extracted fish oil contained three types of fatty acids 

saturated fatty acids (SFA), mono unsaturated fatty acids 

(MUFA) , poly unsaturated fatty acids (PUFA)  and their 

proportions in the fish muscles is represented in the table 4. 

Among these PUFA cannot be synthesised in our body, 

must be obtained through the diet and the present study 

reported a good proportion of PUFAs (19.3% in males and 

26.8% in females). SFA was found to be dominant in both 

sexes (60% and 50.8%) and MUFA was the second 

dominant proportion in males (20.8%) while in females 

PUFA (26.8%) formed the second dominant fatty acid. The 

principal fatty acid content of SFA was palmitic acid 

(18.72% and 15.41% for males and females respectively) 

followed by Stearic acids (9.38% and 7.45%) and myristic 

acid (4.37% and 3.05%). Among the MUFA palmitoleic 

acid (5.42% and 5.8% in males and females respectively) 

and   oleic acid (5.93% and 5.96%) constituted almost in 

equal proportion (Table 5). A similar predominance of 

palmitic acid was reported in round scad Decapterus 

punctatus [31] followed by oleic acid and stearic acid. 

Reference [32] also reported a high concentration of 

palmitic acid on three scad species collected from southern 

Philippines; stearic acid forms the second most abundant 

fatty acid. 

Fish oil is enriched with long chain PUFAs such as EPA 

and DHA that increases the value of fish oils when 

compared to vegetable oils. Intake of sufficient quantity of 

EPA and DHA would be vital to maintain a healthy life. 

According to [33] a total intake of 1200 mg/day of EPA 

plus DHA was recommended through the diet and a 

considerable portion of it comes from fish or marine 

sources. As per the report of [34] American Heart 

Association (AHA) recommended 1 g EPA + DHA / day 

for cardio vascular disease patients and 2-4 g EPA + DHA/ 

day for patients with hypertriglyceridemia.  A. djedaba 

contained a good quantity EPA (4.43% in males and 5.38% 

in females) and DHA (4.8% in males and 6.52% in 

females), and EPA plus DHA value was found to be 9.23 % 

in males and 11.9% in females (Table 5). The DHA level is 

slightly higher than the EPA and these results agrees with 

the earlier observation [35] that in all marine fishes except 

in sardine DHA was found to be higher than EPA. The 

EPA: DHA ratio has certain therapeutic significance and 

was calculated as 0.93% in males and 0.82 % in females. 

But [32] recorded a high DHA concentration than EPA and 

the EPA: DHA ratio was very low compared to present 

study.     

The n3/ n6 fatty acid ratio is considered as a good index for 

comparing the nutritional value of fish oils [36] and dictates 

its anti inflammatory effects [37]. The present analysis 

reported relatively high n3/ n6 fatty acid ratio of 4.2% and 

6.2% in males and females respectively. An increase in the 

human dietary n3/n6 ratio is a necessary requirement of the 

diet that helps to prevent coronary heart diseases and 
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reduces the risk of cancer [38]. Fatty acids such as linoleic 

acid, linolenic acid and arachidonic acid can be considered 

as essential fatty acids as they are not synthesised in our 

body. Arachidonic acid was represented a good proportion 

(1.11%) in the muscles of male fishes. Previous reports 

suggested that the fatty acid composition of fish lipids may 

vary from species to species, during different seasons, these 

variations may be attributed to the fluctuations in the 

amount and quality of available food and gonad 

development [3], [36], [39], [40].  

IV. MINERAL ELEMENTS 

Marine fishes are enriched with all the mineral elements. 

Macro elements such as calcium ( Ca), magnesium (Mg), 

sodium (Na), potassium (K), phosphorus (P) and micro 

elements such as zinc (Zn), iron (Fe), manganese (Mn)  and 

copper (Cu) were estimated in the present study and 

expressed as percentage of dry weight (g/100g or 

percentage) (Table 6). Potassium (16.595% in males and 

12.95% in females) and Phosphorus (23.858% in males and 

8.39% in females) were the most abundant elements in the 

fish muscles and a good quantity of Ca, Na and Mg were 

also recorded. The present study revealed that heavy metals 

such as Zn, Cu and Mn which can act as an indicators of 

water pollution, were represented only in meagre quantity 

in the fish muscles. Previous work on Pseudotolithus typus 

and P. elongatus also reported a high concentration of K 

while Na content was low [41]. They also suggested that 

the Na/K value for a good fish meal should be less than one 

that is good for health especially in preventing cardio 

vascular diseases [41]. The present work reported a low Na/ 

K value for A. djedaba (0.27 in male fishes and 0.13 in 

female fishes).  

Zinc which is an essential mineral required for proper 

growth development and functioning of immune system 

was found to be higher in Alepes djedaba as compared to 

that of fresh water fishes [42], [43], [44]. Iron is an essential 

micronutrient for synthesis of haemoglobin and its content 

in muscles of A. djedaba was found to be higher when 

compared with the iron content of certain fresh water and 

marine fishes [44], [45], [46]. All the elements estimated in 

the present study were found to be in higher proportion in 

male fishes than in females. Previous studies proved that 

the mineral composition of a fish mainly depends on the 

species and the food intake [47], [48], [49]. All these macro 

and micro elements are essential for human health and 

either excess or deficiencies may lead to disturbances in 

biochemical functions of animals including humans [50], 

[51].     

Table 3: Amino acid composition of A. djedaba 

Sl No.  Essential Amino acids Male Female 

EAA % 

1 Phenylalanine 
5.05  ±  0.07 4.39  ± 0.05 

2 Valine 4.57  ± 0.06 5.08  ± 0.37 

3 Threonine 4.32  ± 0.02 5.17  ± 0.11 

4 Isoleucine 
5.05  ± 0.07 5.42  ± 0.13 

5 Methionine 2.89 ± 0.01 3.34  ± 0.04 

6 Arginine 6.33  ± 0.04 6.16  ± 0.11 

7 Leucine 9.06  ± 0.08 9.91 ± 0.19 

8 Lysine 10.86  ± 0.06 11.44  ± 0.32 

  Non Essential Amino acids NEAA (%) 

9 Alanine 6.15  ± 0.07 6.45  ± 0.49 

10 Aspartic acid 10.56 ± 0.06 12.29  ± 0.45 

11 Cystine 1.17 ± 0.09 1.24  ± 0.02 

12 Glutamic acid 17.08  ± 0.04 18.84 ± 0.09 

13 Glycine 5.16  ± 0.06 4.24  ± 0.05 

14 Proline 4.57  ± 0.04 3.96  ± 0.06 

15 Serine 4.16 ± 0.22 4.61  ± 0.14 

16 Tyrosine 1.2  ± 0.14 1.01  ±  0.01 

 

V. CONCLUSION 

There was a lack of information on the biochemical 

composition and nutritive value of commercially important 

carangid fish Alepes djedaba. In the present study the 

nutritive value of the species was evaluated. The species is 

a high protein low fat fish and can act as good source for 

lean meat which has got high demand due to its dietary 

significance. They are also rich in many major elements 

such as potassium, phosphorus, iron, calcium Zinc etc and 

also have a good quantity of ω-3 poly unsaturated fatty 

acids. Due to its significantly high n3/ n6 fatty acid ratio 

and low Na/ K value it may be recommended for a heart 

friendly diet. 
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Table 4: Fatty acid composition of A. djedaba (% of total 

fatty acids) 

Fatty acids Male Female 

SFA 60 50.8 

MUFA 20.8 22.4 

PUFA 19.3 26.8 
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Table 5: Fatty acid composition of A. djedaba (% of total 

fat) 

Saturated Fatty Acids 
      Male       Female 

SFA (%) 

Lauric acid (C12:0) 0.62 0.560 

Myristic acid (C14:0 ) 4.37 ± 3.1 3.05 ± 2.74 

Pentadecanoic acid (C15:0) 0.84 ± 0.56 0.63 ± 0.37 

Palmitic acid (C16:0) 18.72± 5.81 15.41 ± 13.16 

Heptadecanoic acid (C17:0) 1.27 ± 0.84 1.300 

Stearic acid(C18:0) 9.38 ± 6.81 7.45 ± 5.82 

Behenic acid (C22:0) 0.56 ± 0.43 0.58 ±  0.03 

Lignoceric acid(C24:O) 0.25 ND 

Monounsaturated fatty Acids MUFA (%) 

Palmitoleic acid (C16:1 ω7) 5.42  ±  2.98 5.810 

Oleic acid (C18:1 ω9) 5.93   ± 0.87 5.96 ± 3.98 

Polyunsaturated Fatty Acids PUFA (%) 

Linoleic acid (C18:2 ω6) 1.17  ±  0.79 1.99 ± 1.12 

Linolenic acid(C18:3 ω3) 0.370 0.430 

Arachidonic acid(C20:4 ω6) 1.11 ND 

Eicosapentaenoic acid (C20:5 ω3) 4.43 ±  1.59 5.380 

Docosa hexae noic acid (C22:6 ω3) 4.8   ± 1.24 6.52 ± 7.13 

EPA : DHA  0.92 0.83 

EPA + DHA 9.23 % 11.9% 

n-3/ n-6  4.2 % 6.2 % 

 

Table 6: Mineral content of A. djedaba (gm 100 gm
-1

 dry 

tissue or %)  

Minerals Male  Female  

P 
23.858 ± 0.03 8.3895 ± 2.86 

Ca 

12.9085 ± 12.9 2.3115 ± 0.4 

Fe 
0.9195 ± 1.11 0.3465 ± 0.1 

K 
16.595 ± 0.56 12.953 ± 3.7 

Na 

4.489 ± 0.94 1.686 ±  0.33 

Mg 

4.96 ± 4.5 1.302 ± 0.21 

Cu 
0.011 ± 0.006 0.0011 ± 0.001 

Mn 
0.007 ± 0.007 0.004 

Zn 
0.139 ± 0.072 0.04 ± 0.05 

Na/K 
0.27 0.13 
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