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Abstract 

Fish meat possesses high nutritional value and is 

therefore a particularly recommended dietary 

component. Fish tissue is known as the main source 

for long chain polyunsaturated fatty acids (PUFAs) 

supply, which positively influence human health. 

These PUFAs favorably improve lipid profiles and 

reduce the risk of coronary heart diseases (CHD). 

Thus, this study was carried out to determine the 

fatty acid composition in the flesh of Blue whiting 

fish (Micromesistius poutassou) brought from 

Badagry market, Lagos west, Nigeria using gas 

chromatographic method. A total of twelve 

different fatty acids were obtained in the muscle of 

Blue whiting fish. The composition of saturated 

fatty acids (SFA), monounsaturated fatty acids 

(MUFA) and polyunsaturated fatty acids (PUFA) 

was found to be 18.8%, 38.2% and 21.5%, 

respectively. Palmitic acid (C16:0) and erucic acid 

(C22:1w9) were identified as the major SFA and 

MUFA respectively. Docosahexaenoic acid 

(C22:6w3) and eicopentaenoic acid (C20:5w3) had 

the highest levels amongst the PUFAs. Results 

show that blue whiting fish is a good source of 

omega-3 fatty acids.  

Keywords blue whiting fish, fatty acid 

composition, monounsaturated fatty acids, 

polyunsaturated fatty acids, saturated fatty acids 

Introduction 

Sea foods play important roles in human nutrition 

as a source of digestible animal proteins, lipids, 

healthful polyunsaturated fatty acids (PUFAs), 

minerals and vitamins that support the biochemical 

processes of the human body (Alasalvar et al., 

2011). Most of these constituents are economically 

important for human nutrition because of their high 

nutritional quality. The lipid fraction of fish are rich 

sources of long chain n-3PUFA especially, α-

linoleic acid (C18:3, ALA), eicosapentaenoic (C20; 

5, EPA) and docosahexaenoic acid (C22:6w3, 

DHA) (Holub and Holub, 2004; Lecerf 2007; 

DeFilippis et al., 2010). Kris-Etherton et al (2002) 

revealed the effect of these fatty acids on blood 

pressure, arrhythmia (abnormal heartbeats),and 

hypotriglyceridemia. Arachidonic (C20:4n-6) acid 

and its parent fatty acid, linoleic acid (C18:2n-6) 

also drew consideration (Glogowski and Ciereszko 

2001). Due to inability of human body to synthesize 

EPA and DHA, its constant supply through food is 

a prerequisite (Lecerf, 2007). 

Blue whiting fish (Micromesistius poutassou) 

is a typical pelagic, lean fish species, widely 

distributed in the North East Atlantic region. It 

belongs to the Gadidae family along with the cod 

and haddock and feeds mostly on small fish and 

cephalopods (Cohen et al.,1990).The fish  popularly 

called Panla, is consumed  in Western Nigeria and 

other parts of the country. It has been recognized as 

a readily available and nutritious marine fish that 

can be obtained fresh from almost all the fish 

markets along the Lagos coastal line. 

In terms of data on blue whiting fish, limited 

investigations have been performed on the fatty 

acid profile of blue whiting fish purchased from 

Badagry market. Such information would aid food 

scientists and nutritionists in dietary 

formulation,processing and product development 

(Ackman, 1989). Thus, the study was carried out to 
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determine the fatty acid profile of blue whiting fish, 

a widely eaten fish amongst the people of Western 

Nigeria. 

Materials and methods 

Description of the study area  

Agbalata market, Badagry is situated in a coastal 

town, southwest local government area in lagos 

state. Badagry is situated between Metropolitan 

Lagos, and the border Benin republic at Seme. Its 

geographical coordinates are 6
o
 25’ 0” North, 2

o
 53’ 

0” East. 

 

Sampling 

Fresh fish samples were purchased from 

fishmongers at Agbalata market, Badagry, Lagos. 

They were transported aseptically in an insulated 

ice bag to the Nigerian Institute for Oceanography 

and Marine Research, Victoria Island Lagos 

laboratory for analysis. 

 

Sample preparation 

The fish samples were thoroughly washed under a 

flowing tap to remove any adhering contaminants 

and drained. They were then dissected with a knife 

and the intestines, guts and bones were removed. 

The muscle samples were homogenized in a mortar 

and pestle until a uniform mixture (homogenized) 

was obtained. Samples from the homogenate were 

taken for analysis. 

 

Fatty acid analysis 

Lipids were extracted from the fillets of the fish 

samples according to the method of Bligh and Dyer 

(1959). Saponification was done to convert fats to 

free fatty acids that led to formation of methyl 

esters. The resulting fatty acids methyl esters 

(FAME) were subjected to GC-MS analysis for the 

identification and quantification of fatty acids. 

 

Statistical analyses 

The descriptive statistics (mean, standard deviation, 

range) were conducted while statistical significance 

of differences (P<0.05) was determined by analysis 

of variance (ANOVA) with SPSS version10 

(Duncan, 1955). 

 

 

Results  

In the present study, the profiles and percentage 

composition of 12 different fatty acids in Blue 

whiting fish are presented in Table 1.The sequence 

of the fatty acids are ordered according to their 

chromatographic retention times and values are 

given as weight percentages of the total acid methyl 

esters. Results showed that M. poutassou was 

composed of 18.82 % saturated fatty acids (SFA), 

38.19 % monounsaturated fatty acids (MUFA) and 

21.5 % polyunsaturated fatty acids (PUFA) (Figure 

1). Palmitic acid (C16:0) and erucic acid (C22:1w9) 

were identified as the major SFA and MUFA 

respectively. Palmitic acid contributed 61.1 % of 

the SFAs while erucic acid provided 44.9 % of the 

MUFAs in the flesh of Blue whiting fish. 

Docosahexaenoic acid (C22:6w3, DHA) was the 

dominant PUFA closely followed by 

eicopentaenoic acid (C20:5w3, EPA).The 

percentages of docosahexaenoic (DHA) and 

eicopentaenoic (EPA) acids were 10.7% and 7.4% 

respectively in the PUFAs as shown in Table 1.  

Discussion   

The PUFA contents were much higher (21.59%) 

than the saturated fatty acids (18.82%) in blue 

whiting fish but lower than the monounsaturated 

fatty acids content which was 38.19 % as shown in 

Table 1.These results were similar to that reported 

by Osman et al (2001). The trend was different 

when compared to a study reported by Suriah et al 

(1995) in fresh water fish, where the concentrations 

of MUFA were higher than SFA and PUFA 

content. The difference can be attributed to the fact 

that freshwater fish feed largely on vegetation and 

plant materials, whereas marine fish feed on stable 

diet mainly zooplanktons which are rich in PUFA 

(Osman et al., 2001). 

Total SFA content of blue whiting fish lipids 

was 18.82% (Table 1). Palmitic acid (C16:0) was 

the predominant saturated fatty acid (11.5%), 

followed by myristic acid (C14:0) with 5.09%. The 

least occurring fatty acids amongst the SFA was 

found to be stearic acid (2.26%). Several authors 

reported the abundance of palmitic acid (C16:0) as 

a saturated fatty acid in different fish species 

(Alasalvar et al., 2002; Celik and Gokce, 2003; 

Sengor et al 2003; Wheeler and Morrissey, 2003; 

De Silva et al., 2004; Rossano et al., 2005; Bayir et 
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al., 2006; Senso et al., 2007). Ackman (1988) 

observed that palmitic acid (C16:0) was a key 

metabolite in fish whose level was not influenced 

by diet. Level of palmitic acid in blue whiting fish 

was found to be lower than that of Atlantic bonito 

and mackerel (1.97 and 1.77 mg/100g) (Saglik and 

Imre, 2001) and both cultured and wild sea bass 

(20.5 % and 22.6 %) (Alasalvar et al., 2002). 

However, the amount of C16:0 in blue whiting is 

higher than that of catfish and mudskipper (8.5 % 

and 9.94 % respectively as reported by Eboh et al., 

2006. 

 

Table 1.  Fatty Acid Composition of Blue Whiting Fish (M. 

poutassou) 

 

Total MUFA content of lipids in blue whiting was 

38.19 % and erucic acid (C22:1 n-9) was identified 

as the main monounsaturated fatty acid (about 44.9 

% of total MUFA). This was followed by 

eicosenoic acid (C20:1,n-9), palmitoleic acid 

(C16:1,n-7), nervonic  acid (C24:1 n-9) and oleic 

acid (C18:1 n-9).The monounsaturated fatty acids 

(MUFA) content of  M.poutassou  were mainly 

omega-9 fatty acids except palmitoleic acid which 

is an omega-7 fatty acid. 

Total PUFA content of blue whiting lipids 

was 21.59 % with docosahexaenoic (DHA, C22:6n-

3) and eicopentaenoic (EPA, C20:5n-3) contents of 

the fish as 10.7 % and 7.37 % respectively (Table 

1). Fish is known to be a rich source of the unique 

unsaturated fatty acids of the omega-3 family 

including both docosahexaenoic and 

eicopentaenoic. It may be due to the efficiency of 

fishes being at converting the ALA to the EPA and 

DHA omega-3 fatty acids than mammals (Gao et 

al., 2012). 

 

 

Figure 1. % Composition of Fatty Acids Present in Blue 

Whiting Fish 

 

Polyunsaturated fatty acids (PUFA) 

especially omega-3 fatty and omega-6 fatty acids 

have been considered essential fatty acids and have 

been shown to have curative and preventive effects 

of cardiovascular diseases and neurodevelopment in 

infants and fat glycemic control (Conner, 1997). 

Moreover, detailed research has shown the 

decreased risk of arrhythmias (abnormal hearts), 

which can lead to sudden death. Omega-3 fatty 

acids also reduce triglyceride levels, slow down 

growth rate of atherosclerotic plaque and lower 

blood pressure. 

These omega-3 fatty acids accumulate in 

seafood via food chain. These fatty acids 

synthesized by various forms of sea algae and then 

consumed by plankton and other small marine 

animals, are essential for ocean life. A major reason 

for their critical importance in marine physiology 

Fatty Acid % 

Composition 

C14:0   Myristic Acid 5.1 % 

C16:0   Palmitic Acid 11.5 % 

C18:0   Stearic Acid 2.3 % 

Total SFA 18.8 % 

C16:1 n-7 Palmitoleic Acid 4.5 % 

C18:1 n-9 Oleic Acid 0.5 % 

C20:1  n-9 Eicosenoic Acid 13.8 % 

C22:1 n-9  Erucic Acid 17.2 % 

C24:1 n-9   Nervonic Acid 2.1 % 

Total MUFA 38.2 % 

 C20:4n-3Eicosatetraenoic Acid (EFA) 1.2 % 

C20:5n-3 Eicopentaenoic Acid (EPA) 7.4 % 

C21:5n-3 Heneicopentaenoic Acid (HPA) 2.4 % 

C22:6n-3Docosahexaenoic Acid (DHA) 10.7 % 

Total PUFA 21.6 % 
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may be their ability to remain fluid at cold 

temperature (Gordon and Ratliff, 1992). 

 

Table 2.  Comparison of omega-3 and omega-9 fatty acids 

values of Blue Whiting Fish 

 

 

The percentage composition of DHA and 

EPA in blue whiting fish is similar to that obtained 

in some other fishes. Bayir et al. (2006) reported the 

DHA and EPA values in some marine fishes in 

Turkish waters to be 12.15 % and 6.18 % for 

bluefish; 20.55 % and 8.74 % for gilthead sea 

bream; 28.85 % and 11.68 % for achovy; 10.57 % 

and 7.48 % for horsemackerel; 22.71 % and 8.7 % 

for grey mullet; 19.61 % and 8.21 % for atlantic 

bonito; 12.7 % and 10.22 % for mackerel; 34.92 % 

and 6.14 % for garfish respectively. 

The results of this study showed that the 

flesh of M. poutassou contains omega-3 and omega-

9 fatty acids, while omega-6 fatty acids were not 

detected in the muscle of the fish. This could be due 

to the fact that blue whiting is a marine fish, and 

hence richer in omega-3 fatty acids while their 

freshwater counterparts are rich in omega-6 fatty 

acids (Mnari et al., 2007, Ahmed Louly et al., 2011) 

and marine fish feed on stable diet mainly 

zooplanktons which are rich in PUFA (Osman et 

al., 2001). 

Ratio of Polyunsaturated Fatty Acid to Saturated 

Fatty Acids 

Wood et al. (2008) recommended the ratio of 

polyunsaturated fatty acids to saturated fatty acids 

(PUFA/SFA) should be above 0.4. Ratios 

exceeding 0.50 have been shown to lower blood 

cholesterol (Gurr,1984).Blue whiting fish had a 

favorable PUFA /SFA ratio of 1.15 (Table 2). Thus 

lipids from blue whiting fish could be useful in the 

lowering of cholesterol in the blood Wood et al., 

(2008) also reported that since some meats of 

terrestrial farmed animals naturally have a 

PUFA/SFA ratio of around 0.1 that has been 

implicated in causing the imbalanced fatty acid 

intake of today’s consumers. Fish lipids are 

particularly rich in polyunsaturated fatty acids 

(PUFA) that are only slowly synthesized in 

humans, which is the main difference between meat 

of fish and meat of farmed terrestrial animals 

(Vadau et al.,2008). 

Conclusion 

The fatty acid components of blue whiting fish 

(Micromesistius poutassou )obtained in this study 

suggested that it is a desirable item in the human 

diet, especially when levels of DHA and EPA are 

considered for  the maintenance of human health. It 

is definitely a rich source of omega-3 fatty acids. 
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