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Abstract: The study was conducted to evaluate to nutritional charateristics, microbial and chemical composition of 

Cynoglossus browni (Nigeria tonguesole), Pentanemus quinquarus (Royal threadfin), Clupea harengus (Atlantic 

herring) and Trichiurus lepturus (Largehead hairtail). The proximate composition was determined using the 

Association of Official Analytical Chemists, the mineral contents were measured using Atomic Absorption 

Spectrophotometer (AAS). This study showed that proximate, mineral, amino acid and chemical composition varied 

significantly (p<0.05) among the selected species.Protein levels were indicated as C. harengus > P. quinquarius. 

Also the second highest level of crude fat was recorded in P. quinquarius (5.69±0.46), following T. lepturus 

(6.23±0.32). In addition, higher levels of mineral compositions (except for potassium), and glutamic acid was 

recorded in P. quinquarius. However, it can be concluded that the nutritional body composition of the selected fish 

species, are considerably within the nutritional ranges required by humans, though they are not high protein sources. 

Pentanemus quinquarius was observed to have quite an ideal level of the compositions. 
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INTRODUCTION 
Fishes are highly favoured by many over other 

animals in terms of its availability and palatability by 

considerable number of people as a source of animal 

protein (Foran et al., 2005), coupled with the low level 

of cholesterol and good flavour (Eyo, 2001). Fishes are 

sources of balanced animal protein found in many low 

income homes even in metropolitan areas (Bene and 

Heck, 2005). Nigeria generates just around 40% of the 

projected 2.66 million metric tons of domestic 

consumption demand, importing the remaining 60% to 

meet demand (Iwegbue et al., 2015; & Amosu et al., 

2017). The high demand for fish is not only because of 

its taste but also largely due to its nutritional values 

which is a function of its vital role as it accounts for 50% 

of total animal protein consumed by larger percentage of 

the populace (Elaigwu, 2019). Fish has been recognized 

as a very significant supply of animal protein and most 

of the necessary nutrients in human food (Fawole et al., 

2007) that contain reasonable quantity of amino acids, 

especially lysine which is known to be in low quantity in 

cereals (Shirmohammadli & Mohammad, 2022). Fish is 

a significant source of the most cost-effective protein and 

other vital elements in human diets the only accessible 

and economical animal protein for low-income families 

in urban and semi-urban settings in sub sahara Africa for 

a variety of health reasons (Bene & Heck, 2005; Ali & 

Kiumars, 2010; & Adewunmi et al., 2014). 

 

Most aquatic animals' nutritional nature and 

quality are determined by the type of food they eat. The 

feeding habits of a particular fish species also have a 

significant impact on the makeup of its body nutrients 

and minerals (Hammed et al., 2013; Hammed & Amosu, 

2020; & Hammed et al., 2020a; 2020b). The body 

typically contains a limited number of these minerals, 

some of which are necessary nutrients and, components 

of various enzyme systems and metabolic pathways, and 

hence contribute to fish growth. Calcium, sodium, 

potassium, phosphorous, iron, and chlorine are the most 

significant mineral salts, but many others are also 

required in minute amounts (Kasozi et al., 2014). 

Furthermore, heavy metal contamination is a major form 

of pollution that poses a serious health risk and 

environmental problem. All living organisms require 

these mineral elements and some of these biochemical 

attributes at moderate levels; however, when they exceed 

metabolic demand or requirement, they tend to 

accumulate in tissues of organisms such as fish, which 

https://creativecommons.org/licenses/by-nc/4.0/
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can only metabolize them to a limited extent because the 

majority of these heavy metals are non-biodegradable 

(Fawole et al., 2009). However, growing industry, 

urbanization, population growth, agricultural, and other 

human activities have resulted in significant heavy metal 

contamination worldwide, particularly in developing 

countries (Hossain & Majumder, 2018). Fishes are 

regarded one of the most prevalent bio-indicators for 

contaminants due to their higher trophic level in the food 

chain (Ali & Khan, 2018). Heavy metal build up in fish 

organs may also be influenced by physiochemical and 

biological factors like pH, temperature, hardness, 

exposure length, species eating patterns, and habitat 

complexity (Zeitoun et al., 2014; & Hammed et al, 

2020b). For example, an excess of Hg, As, Pb, and Cd 

elements may be harmful to living cells, and continuous 

exposure to the body can result in several disease, mental 

retardation, skeletal hematopoietic function disorders or 

death (Hossain & Dutta, 2017; & Zhong et al., 2018).  

 

The hunt for a relatively potent and inexpensive 

source of food with high nutritional contents and value 

has become vital since the world as a whole is grappling 

with a serious malnutrition and undernutrition problem, 

particularly in emerging and developing countries. The 

goal of this study was to examine and determine the 

mineral composition, as well as the proximate analysis, 

amino acid profiles, microbial &chemical in a number of 

different species under study. 

 

MATERIALS AND METHODS 
Study Area 

Epe is a town and Local Government Area 

(LGA) in Lagos State, Nigeria located on the north side 

of the Lekki Lagoon and about 90 km from Ibadan. Epe 

local government area has a total land area of 121 km2 

(Olujide, 2008). Epe have a tropical water body with a 

surface area of 243 km2. Epe lagoon is fresh, lotic, non-

tidal and sandwiched between Lagos and Lekki lagoons 

(Nwankwo, 1998; & Uwadiae, 2010). It is connected to 

the Atlantic Ocean via the Lagos lagoon year round. Epe 

lagoon is influenced by freshwater input from creek and 

river inflow (Nwankwo, 1998). 

 

Collection of Fish Samples 

Samples were obtained from Epe market, 

Lagos, Nigeria. Fresh samples of experimental species 

(Cynoglossus browni, Pentanemus quinquarus, Clupea 

harengus and Trichiurus lepturus), were purchased, 

stored in a cooler and conveyed to Biolife Consults 

Chemistry Lab. Lagos, Nigeria for all the analysis. 

 

PROXIMATE COMPOSITION ANALYSIS 

Moisture content  

AOAC (1994) outlined the procedure that was 

used. The approach is based on water removal from the 

sample and calculating its weight loss. A clean crucible 

was weighed and dried in the oven (W1), and 1.0 g of 

each sample was weighed into the crucible (W2) and 

dried for 24 hours at 105°C. Thereafter, the crucible was 

moved from the oven to the desicator, cooled, and 

reweighed (W3). The percentage moisture content was 

estimated using the formula: 

% Moisture content = 100 − 
 𝑊3 – 𝑊1

𝑊2 − 𝑊1
 × 100 

 

Ash content 

The method described by AOAC (1994) was 

adopted. The porcelain crucible was dried in an oven at 

100°C for 10 min, cooled in a desicator and Weighed 

(W1). Two grams of the sample was placed into the 

previously weighed porcelain crucible and reweighed 

(W2) and then placed in the furnace for fazour hours at 

600°C to ensure proper ashing. The crucible containing 

the ash was removed cooled in the desicator and weighed 

(W3). 

 

The % ash content was calculated as: 

% Ash content =
𝑊2 − 𝑊1

𝑊3 − 𝑊1
 x 100 

 

Crude Protein Determination 

The micro Kjeldahl model was adopted, as 

specified by AOAC (1994). In a heating tube, two grams 

of each sample were mixed with 10ml of concentrated 

H2SO4. One selenium catalyst tablet was added to the 

tube, and the mixture was heated in a fume closet. The 

digest was then poured into distilled water for further 

processing. Ten millimeter portion of the digest mixed 

with equal volume of 45% NaOH solution and poured 

into a Kjeldahl distillation apparatus. The mixture was 

distilled, and the resulting distillate was immersed in a 

4% boric acid solution with 3 drops of methyl red 

indicator. A total of 50 ml of distillate were collected and 

titrated. The sample was duplicated, and the average 

value was recorded. The nitrogen content was calculated 

and multiplied by 6.25 to determine the crude protein 

content. 

 

This is given as percentage Nitrogen      =

 
(100 × 𝑁 × 14 × 𝑉𝐹) × 𝑇

100 × 𝑉𝑎
 

 

Where; N= Normality of the titrate (0.1N) 

VF= Total volume of the digest= 100ml 

T= Titre Value 

Va= Aliquot Volume distilled 

 

Extraction and Measurement of Total Lipids (Bligh 

& Dyer Method) 

The lipid extractions were carried out 

according to the Bligh and Dyer technique, as 

specified by the AOAC (1994). In a pre-weighed 100 

ml conical flask, 10g of wet material was weighed, 

followed by 20 ml methanol (MeOH) and 10 ml 

chloroform. An Ultra-Turrax mixer was used to 

homogenize the sample for 2 minutes. A second 

addition of 10 ml was made. However, the mixture 

was thoroughly shaken for 1 minute. A total of 18 mL 

of distilled water was added to the mix (including the 
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water already in the sample). For 1 minute, the mixture 

was vortexed again. In a thermostatic centrifugation at 

20°C, the two layers were separated by centrifuged for 

10 minutes at 450 g. A Pasteur pipette was used to 

transfer the bottom layer to a pear-shaped flask. A 

second extraction was performed using 20 ml of 10% 

(v/v) MeOH in a vortex for 2 minutes. The lower layer 

was added to the initial extract after centrifugation. 

The sample was evaporated to dryness using a rota-

vapor. The residue was then dried for 1 hour at 104°C. 

The extracted weight was recorded, and the lipid 

content was estimated as a result. 

 

Determination of Total Carbohydrate by Anthrone 

Method 

This method was described by Dreywood 

(1946). 100 mg of each sample was weighed into a 

boiling tube. It was then hydrolyzed for three hours in a 

boiling water bath with 5 ml of 2.5 N HCl before being 

cooled to room temperature. The sample was neutralized 

with solid sodium carbonate until the exuberance 

stopped. 100 ml of the sample, however, was 

centrifuged. For analysis, the supernatant was collected 

(adding 1 ml of aliquots). The sample was filled to a 

volume of 1 ml with distilled water and 4 ml of anthrone 

reagent. It was then heated in a boiling water bath for 

eight minutes. Before the green to dark green color was 

measured at 620 nm, the material was allowed to cool 

quickly. A standard graph was plotted, with the standard 

concentration on the X-axis and absorbance on the Y-

axis. The quantity of carbohydrate in the sample tube was 

determined using the graph. 

 

Total carb. (Glu %) =

 
(𝑎−𝑏) × 𝑆𝑙𝑜𝑝𝑒 𝑅𝑒𝑐𝑖𝑝𝑟𝑜𝑐𝑎𝑙 × 𝐸𝑥𝑡𝑟𝑎𝑐𝑡𝑎𝑛𝑡 𝑉𝑜𝑙.

𝑆𝑎𝑚𝑝𝑙𝑒 𝑊𝑒𝑖𝑔ℎ𝑡 (𝑔) × 10,000
 

 

DETERMINATION OF MINERAL CONTENTS 

Copper, zinc, calcium, magnesium, potassium, 

sodium, phosphorus, and iron were measured using 

Atomic Absorption Spectrophotometer (AAS) based on 

the Association of Official Analytical Chemists (AOAC, 

2000).  2 g of the sample was weighed into a small 

porcelain crucible and ashed for three hours in the 

furnace at 650°C. The ash was extracted by half filling 

the crucible with 2 ml HCl, boiled gently and the solution 

was transferred to a 50 ml beaker using Pasteur pipette. 

The precipitates were washed with distilled water, 

filtered into the filtrate and solution made up to 50 ml 

mark distilled water. Blanks were prepared using only 

distilled water. K was determined using flame 

photometer (model: Jenway PFP 7) with standard 

solutions while Fe was determined by Atomic 

Absorption Spectrophotometer (AAS) Bulk Scientific 

model 210/211 VGP with standard solutions. To 

determine the phosphorus content, 5 g of samples 

solution (from dry digestion) was pipetted into a 50 ml 

volumetric flask and 30ml of distilled water was added. 

Within 5 minutes, 10ml of vanado-molybdate reagent 

was added, contents were mixed and allowed to stand for 

10 minutes before the transmittance percent was 

determined at 400 mm. 

 

DETERMINATION OF MICROBIAL AND 

CHEMICAL COMPOSITION 

Microbial determination  

Media preparation: The SDA was prepared 

according to the manufacturer’s direction that is 65 g per 

litre of distilled water and was sterilized at 121ºC for 15 

min in the autoclave which was later cooled in the water 

bath at 45ºC  (ICMSF, 2002). Sample preparation: The 

fish was blended 10 g of each sample was weighed on 

analytical balance. It was transferred into 90 mL sterile 

distilled water, to make 10-1 dilution. After adequate 

shaking, 10 mL was transferred into another 90 mL 

sterile water to make 10-2 dilution. All sterile water has 

been previously sterilized at 120ºC for 15 min in the 

autoclave (ICMSF, 2002). Sample dispensing: 1 mL of 

10-1 and 10-2 dilutions of each sample after thorough 

shaking was measured and dispensed separately into pre-

labelled sterile Petri dish using 1 mL pipette previously 

sterilized at 180ºC for 1 hour using hot air oven and 

cooled. 20 mL of dissolved Sabouraud Dextrose Agar 

(SDA) was poured into the Petri dish containing 15 g of 

each sample. They were gently mixed and allowed to set. 

The sample preparation and dispensing were done in the 

ultraviolet safety cabinet. The ultraviolet safety and all 

materials used were swabbed with 70% absolute ethanol.  

 Plate incubation: The SDA plates were incubated at 

25ºC for 5 days.  

 Plate reading: The total mould count of each Petri 

dish was recorded (ICMSF, 2002). 

 

BIOCHEMICAL PROPERTIES AND LIPID 

OXIDATION ANALYSES 

The Total Volatile Base- Nitrogen (TVB-N)  

The total volatile base-nitrogen of the fish 

samples was determined by AOAC (2000) method. 

Sample (5 g) of finely comminuted and thoroughly 

mixed sample was weighed into a food blender. Exactly 

100 ml water was added and then homogenized for 1 

minute. The content was washed into the distillation flask 

with further 200 ml of water. Magnesium oxide (5g) and 

a drop or two of antifoam solution were added. The 

content was raised to boil in exactly 10 minutes and 

distilled for exactly 25 minutes using the same rate of 

heating with 25 ml of 2% boric acid solution when added 

in a 500 ml conical flask. The tube at the end of 

condenser was dipped below the boric acid solution. The 

splash head was disconnected and heating stopped. The 

condenser was washed down with distilled water and the 

contents of the conical flask were titrated with 0.1 N 

NH2SO4. A blank determination was carried out. TVB-N 

value is reported as mg N/100 g flesh of fish sample 

(mgN/100g). 

 

Trimethylamine Value (TMA)  

The trimethylamine Value (TMA) of the fish 

samples were determined by AOAC (1995) method. 100 

g of minced fresh fish sample were weighed into blender 
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and 200 mL of 7.5% trichloroacetic acid solution added 

and blended. The homogenous solution was centrifuged 

at 2000 – 3000 x g until supernatant was clear and then 

decanted. 4 mL aliquot of supernatant was pipetted into 

a test tube. A blank and standards were prepared. For the 

blank, 4mL distilled water was used and for the standard, 

1.0, 2.0 and 3.0 mL of working standard solution (0.01 

M TMA/mL) each, diluted to 4 mL with distilled water 

was used. To each tube (blank, standard, samples) was 

added 1 mL HClO4 (20%), 10 mL anhydrous toluene and 

4 mL K2CO3 solution (10%). The content of the test tube 

was well shaken with 0.1 g anhydrous Na2SO4 to dry the 

toluene. 5 mL picric acid working solution (0.02%) 

added. This was properly mixed and transferred to a 

spectrophotometric cell, and the absorbance recorded at 

410 nm against the blank. The levels of TMA (mg/100g 

sample) were computed as below: 

Where A = absorbance of sample, A1 = 

absorbance of standard nearest to absorbance of 

sample, Vx = mg TMA standard solution, Vt = 

volume (mL) of solution used, and Vs = volume 

(mL) of aliquot of sample used. 

 

A/A1(Vx)(Vt)(300) 

TMA   =             Vs 

 

Thio-Barbituric Acid Value  

The thiobarbituric acid value of each samples 

were determined by AOAC (2000) method. Samples (10 

g) were weighed and macerated with 50 ml of distilled 

water for 2 minutes then washed into a distillation flask 

with 47.5 ml distilled water and 2.5 ml of 4 M 

hydrochloric acid was added to bring the pH to 1.5 and 

followed by antifoam preparation and a few glass beads. 

The samples were heated in the flask by means of an 

electric mantle so that 50 ml distillate was collected in 10 

minutes from the time boiling commences. The distillate 

(5 ml) was pipette into a glass-stoppered tube and TBA 

reagent (0.2883 g/100 ml of 90% glacial acetic acid) was 

added. The distillate was shaken and heated in boiling 

water for 35 minutes. A blank was prepared using 5 ml 

of distilled water. Then the tubes were cooled in water 

for 10 minutes and the absorbance (D) was measured 

against the blank at 538 nm using 1 cm cells. The thio-

barbituric acid value was reported as mg malonaldehyde 

per kilogram of sample (mgMol/kg).  

 

Peroxide Value  

The peroxide value was determined by AOAC 

(1994) method. Samples (5g) were weighed into dry 

boiling tube and 1g powdered potassium iodide and 20 

ml of solvent mixture (2 vol glacial acetic acid + 1 vol 

chloroform). The samples were allowed to boils for 30 

minutes in tube within boiling water and then allowed to 

boil vigorously for more than 30 seconds. The contents 

were quickly poured into a flask containing 20 ml of 

potassium iodide solution (5%) and the tube washed out 

twice with 25 ml of distilled water and then titrated with 

0.002 M sodium thiosulphate solution using starch as 

indicator. The peroxide value was reported as 

milliequvalents of peroxide oxygen per kilogram of 

sample (meq peroxide/kg). 

 

Statistical Analysis 

All the data were presented inform of mean ± 

SD, with alpha level (p  0.05) analysis of variance 

(ANOVA) using Graph Pad Prism V analytical software. 

A further study to determine the species showing 

significant disparities was done using Least Significant 

Difference (LSD) and the DNMR test. 

 

RESULTS 
Table 1 shows the difference in the proximate 

composition of the sample species. The levels of 

moisture and CHO were higher in Cynoglossus browni 

(69.23 ± 0.67% and 9.21 ± 0.42%) respectively. Clupea 

harengus appeared to have the highest protein, crude 

fibre and ash content, 17.67 ± 0.47%, 1.73 ± 0.44% and 

1.39 ± 0.21%, respectively. However, the highest and 

lowest crude fat content was found in Trichiurus lepturus 

and Cynoglossus browni, 6.23 ± 0.32 and 4.23 ± 0.70, 

respectively. T. lepturus had the lowest protein content 

(15.05 ± 0.25), while the highest protein content was 

recorded in C. harengus (17.67 ± 0.47).

 

Table 1. Proximate Analysis of fish samples. 

 C. browni P. quinquarius C. harengus T. lepturus 

%Moisture 69.23 ± 0.67a 66.34 ± 0.34b 67.01 ± 0.62b 68.05 ± 1.00a 

% Carbohydrate 9.21 ± 0.42a 7.45 ± 0.65b 7.03 ± 0.54c 7.82 ± 0.43b 

%Protein 15.21 ± 0.35a 17.45 ± 0.55b 17.67 ± 0.47b 15.05 ± 0.25a 

%Crude Fiber 1.10 ± 0.50a 1.02 ± 0.37a 1.73 ± 0.44b 1.70 ± 0.25b 

%Crude Fat 4.23 ± 0.70a 5.69 ± 0.46b 5.17 ± 0.33c 6.23 ± 0.32b 

%Ash 1.02 ± 0.30a 1.05 ± 0.11a 1.39 ± 0.21b 1.15 ± 0.12a 

Values with the same superscript in the same row are not significantly different at p>0.05. 

 

Table 2 illustrates the mineral contents in the 

fish samples. Higher levels of the analyzed minerals were 

found in Pentanemus quinquarus, except for Potassium 

which was higher in Cynoglossus browni, 22.14 ± 0.52. 

Among the analyzed minerals, it was observed that the 

most abundant is Calcium, 123.42 ± 2.5. 
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Table 2. Mineral Contents of fish samples. 

MINERALS C. browni P. quinquarius C. harengus T. lepturus 

Calcium 67.09 ± 0.43a 123.42 ± 2.5b 47.34 ± 1.03c 16.09 ± 0.85d 

Sodium 37.32 ± 0.97a 82.09 ± 1.04b 51.12 ± 1.10c 25.90 ± 0.58d 

Potassium 22.14 ± 0.52a 17.09 ± 0.33b 12.21 ± 0.85c 2.89 ± 0.63d 

Magnesium 15.56 ± 0.80a  27.50 ± 1.01b 5.60 ± 0.5c 4.91 ± 0.34d 

Iron 12.78 ± 0.41a 15.36 ± 0.23b 12.03 ± 1.02a 8.45 ± 1.22c 

Zinc 2.65 ± 0.35a  5.28 ± 0.82b 3.19 ± 0.85c 1.05 ± 0.33d 

Values with the same superscript, in the same row, are not significantly different. (p>0.05) 

 

The amino acid compositions of the fish 

samples are illustrated in Table 3 below. From this table, 

it appears the fish samples possess 20 amino acids, with 

glutamic acid being the dominant amino acid in all the 

fish samples. Its content ranges from 4.52 ± 1.01 to 

7.19±1.07. Highest level of glutamic acid was observed 

in Pentanemus quinquarus (7.19±1.07) and the lowest in 

Trichiurus lepturus (4.52±1.01). Glutamine, which is 

synthesized from glutamic acid is another predominant 

amino acid present in the fish samples, ranging from 

3.06±0.11 to 4.35±1.12. Cynoglossus browni appeared to 

have the highest glutamine content (4.35±1.12), while 

Trichiurus lepturus had the lowest (3.06 ± 0.11).

 

Table 3. Amino Acid Contents of Fish Samples 

AMINO ACIDS C. browni P. quinquarius C. harengus T. lepturus 

Cystine  0.57 ± 0.06a 1.09 ± 0.12b 0.35 ± 0.07c 0.90 ± 0.10b 

Histidine 1.35 ± 0.12a 1.78 ± 0.29b 2.16 ± 0.21c 0.30 ± 0.04d 

Aspartic acid 1.67 ± 0.14a 2.05 ± 0.09b 2.20 ± 0.33b 2.11 ± 0.21b 

Methionine 0.81 ± 0.03a 1.62 ± 0.07b 1.57 ± 0.13b 1.45 ± 0.27b 

Asparagine 1.73 ± 0.16a 2.09 ± 0.11b 2.84 ± 0.91c 1.39 ± 0.14d 

Threonine 0.84 ± 0.07a 1.05 ± 0.07b 1.00 ± 0.07b 0.78 ± 0.09a 

Serine 1.94 ± 0.27a 1.12 ± 0.14b 0.80 ± 0.05c 0.89 ± 0.10c 

Glutamic acid 5.70 ± 1.31a 7.19 ± 1.07b 4.83 ± 0.54c 4.52 ± 1.01d 

Glycine 1.59 ± 0.34a 3.18 ± 0.21b 2.07 ± 0.11c 1.22 ± 0.17a 

Alanine 1.06 ± 0.21a 1.67 ± 0.24b 1.18 ± 0.21c 1.05 ± 0.11a 

Valine 0.80 ± 0.07a 2.87 ± 0.54b 1.50 ± 0.29c 0.83 ± 0.05a 

Leucine 1.90 ± 0.82a 1.75 ± 0.49a 2.10 ± 0.31a 1.86 ± 0.12a 

Tyrosine 0.65 ± 0.12a 0.88 ± 0.13a 0.54 ± 0.12a 0.35 ± 0.02b 

Isoleucine 1.05 ± 0.19a 1.55 ± 0.23a 0.89 ± 0.14b 0.58 ± 0.02c 

Glutamine 4.35 ± 1.12a 4.01 ± 0.43a 3.89 ± 0.78a 3.06 ± 0.11b 

Lysine 1.45 ± 0.39a 2.80 ± 0.95b 1.09 ± 0.23a 1.27 ± 0.18a 

Arginine 1.11 ± 0.20a 1.09 ± 0.13a 1.48 ± 0.50b 1.50 ± 0.10b 

Proline 0.84 ± 0.07a 0.97 ± 0.08b 1.02 ± 0.07b 0.85 ± 0.11a 

Phenylalanine 0.98 ± 0.19a 1.03 ± 0.22a 1.05 ± 0.12a 0.67 ± 0.08b 

Taurine 0.19 ± 0.02a 0.30 ± 0.07a 0.28 ± 0.09b 0.17 ± 0.02a 

Values with the same superscript, in the same row, are not significantly different. (p>0.05). 

 

Table 4 shows the microbial and chemical 

composition of the fish samples. Mould load and total 

volatile nitrogen were statistically different among the 

four selected species. The concentration of mould, 

thiobarbituric acids, peroxide and total volatile nitrogen 

appeared to be higher in Pentanemus quinquarus, with 

the values 7.32±0.91, 8.58±0.76, 9.85±0.23 and 

19.78±1.62 respectively. However, Clupea harengus had 

higher concentration of trimethylamine, 7.23±1.36. The 

lowest levels of thiobarbituric acids were recorded in T. 

lepturus, while the lowest levels of total volatile nitrogen 

and trimethylamine were recorded in C. browni.  Also 

the lowest levels of mould load and peroxide were 

recorded in C. harengus.

 

Table 4. Microbial and Chemical Content of Fish Samples 

 C. browni P. quinquarius C. harengus T. lepturus 

Mould load of Fish 4.74 ± 0.59a 7.32 ± 0.91b 2.05 ± 0.32c 2.84 ± 0.32d 

Thiobarbituric Acids 5.56 ± 0.23a 8.58 ± 0.76b 6.70 ± 0.72c 5.00 ± 0.57a 

Peroxide value 9.14 ± 0.21a 9.85 ± 0.23a 8.15 ± 0.99b 8.53 ± 1.02b 

Total volatile nitrogen 11.45 ± 1.52a 19.78 ± 1.62b 13.56 ± 1.51c 15.60 ± 1.48d 

Trimethylamine value 2.35 ± 0.47a 5.58 ± 0.63b 7.23 ± 1.36c 2.70 ± 0.52a 

Values with the same superscript, in the same row, are not significantly different. (p>0.05) 
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DISCUSSION  
The proximate analysis, which include 

moisture, carbohydrate, protein, crude fiber, crude fat 

and ash content, of the fish samples revealed the protein 

contents of the experimental fishes were less than 20%, 

hence are not considered as high protein sources. 

Carbohydrate also varied among the species studied as 

observed by Daniel (2015).  Fat compositions in the 

experimental fishes were above 5% below 10%, except 

for C. browni. Hence, fishes are often classified on the 

basis of their fat content into fatty fish, and medium fat 

fish (Osman et al., 2007). Based on this classification, 

the experimental species in the study can be classified as 

medium fat fish. The low fat content value in C. browni 

might be as a result of the nature of food availability in 

the fish environment. The most dominant amino acid 

recorded in this study, was the glutamic acid. The 

dominance of glutamic acid as a major amino acid 

reported in this study is similar to a study on amino acids 

composition of C. gariepinus, T.zilli, P.quinquarius and 

P.typus carried out by Adesola (2011). However, the 

level of glutamic acid recorded in P. quinquarius, in this 

study, was lesser than that recorded by Adesola (2011). 

Nine essential amino acids namely, Lysine, Histidine, 

Arginine, Threonine, Valine, Methionine, Isoleucine, 

Leucine and Phynylalanine. Which are very important 

for human body were present in the four species 

examined, therefore these species would be good source 

of these amino acids in human diet. The microbial loads 

observed in this study ranged is between 2.05±0.32 and 

7.32±0.41 was consistent with previous studies has 

reported (Udochukwu et al., 2016; Yusuf et al., 2017; & 

Borodi et al., 2020). Also the values of thiobarbituric 

acid (TBA), which was used to assess the degree of fish 

spoilage especially in fatty fish, in fresh fish are higher. 

This could be attributed to handling of fish at the landing 

site and during transportation (Adeyeye et al., 2015). On 

the other hand, the levels of Total Volatile Nitrogen 

recorded in this study were below the maximum 

recommended level, which ranges from 20 to 30 mg 

N/100g (Pearson, 1976). Kirk & Sawyer (1991) also 

suggested a value of 30 to 40 mg N/100g as the upper 

limit.  

 

CONCLUSION 
It can be deduced that the nutritional body 

composition of the selected fish species, are considerably 

within the nutritional ranges required by humans, though 

they are not high in protein sources.  

 

REFERENCES 
1. Osibona, A. O. (2011). Comparative study of 

proximate composition, amino and fatty acids of 

some economically important fish species in Lagos, 

Nigeria. African Journal of Food Science, 5(10), 

581-588. 

2. Adewumi, A. A., Adewole, H. A., & Olaleye, V. F. 

(2014). Proximate and elemental composition of the 

fillets of some fish species in Osinmo Reservoir, 

Nigeria. Agriculture and biology journal of North 

America, 5(3), 109-117. 

3. Adeyeye, S. O., Oyewole, O. B., Obadina, A. O., & 

Omemu, A. M. (2015). Influence of smoking 

method on quality of traditional smoked Bonga shad 

(Ethmalosa frimbriata) fish from Lagos State, 

Nigeria. African Journal of Food Science, 9(4), 200-

207. 

4. Ali, A., & Kiumars, P. (2010). Chemical and 

proximate composition properties of different fish 

species obtained from Iran. World J. Fish Mar. Sci, 

2: 237-239. 

5. Ali, H., & Khan, E. (2018). Bioaccumulation of non-

essential hazardous heavy metals and metalloids in 

freshwater fish. Risk to human health. 

Environmental chemistry letters, 16(3), 903-917.  

6. Amosu, A.O., A.M. Hammed, K.A. Togunde, O.O. 

Joseph & A. Adekoya, (2017). Possible aquaculture 

development in Nigeria: Evidence for commercial 

prospects. J. Agric. Sci. Technol. B, 7, 194-205.     

7. Association of Official Analytical Chemistry 

(AOAC) (1994). Official methods of analysis of the 

Association of Official Analytical Chemists, Vols I 

& II, Association of Analytical chemists, Arlington, 

pp128. 

8. Association of Official Analytical Chemistry 

(AOAC) (2000). Association of official analytical 

chemists. Official methods of analysis, 13th edition. 

Washington DC. 

9. Association of Official Analytical Chemistry 

(AOAC) (2001). Official methods of analysis of 

AOAC., 16th edition CD-ROM. 

10. Béné, C., & Heck, S. (2005). Fish and Food Security 

in Africa. Philosophical Transactions of the Royal 

Society B, 28(3), 5–12. 

11. Borodi, C. M., Peter, A., & Margaret, M. (2020). 

Water activity, microbial and sensory evaluation of 

smoked fish (Mormyrus caschive and Oreochromis 

niloticus) stored at Ambient Temperature, Terekeka-

South Sudan. International Journal of Fisheries and 

Aquaculture, 12(2), 47-60. 

12. Daniel, I. E. (2015). Proximate composition of three 

commercial fishes commonly consumed in 

AkwaIbom state, Nigeria. International Journal of 

Multidisciplinary Academic Research, 1(2), 1-5. 

13. Dreywood, R. (1946). Qualitative test for 

carbohydrate material. Industrial & Engineering 

Chemistry Analytical Edition, 18(8), 499-499. 

14. Elaigwu, A. M. (2019). The proximate composition, 

amino acid profile and chemical indices in five 

freshwater fishes from Tiga Dam reservoir, Nigeria. 

Croatian Journal of Fisheries, 77(2), 87-92. 

15. Eyo, A. (2001). Fish processing technology in the 

tropics: National Institute for Freshwater Fisheries 

Research (NIFFR). P.M.B. 6006, New Bussa, Niger 

State. 

16. Fawole, O.O., Ogundiran, M.A., Ayandiran, T.A & 

Olagunju, O.F. (2007): Proximate and mineral 



 
 A. O. Amosu et al.; Ind J Agri Life Sci; Vol-3, Iss-1 (Jan-Feb, 2023): 7-14 

*Corresponding Author: Albert O. Amosu 13 

 

composition in some selected fresh water fishes in 

Nigeria. Internet Journal of Food Safety, 9, 52-55. 

17. Foran, J. A., Carpenter, D. O., Hamilton, M. C., 

Knuth, B. A., & Schwager, S. J. (2005). Risk-based 

consumption advice for farmed Atlantic and wild 

Pacific salmon contaminated with dioxins and 

dioxin-like compounds. Environmental health 

perspectives, 113(5), 552-556. 

18. Hammed, A.M., & Amosu, A.O. (2020). 

Comparative Approximate, Protein and Inorganic 

Constituents in Freshwater Clariids (Chrysichthys 

nigrodigitatus and Clarias gariepinus) of Coastal 

Water. Journal of Fisheries International, 15(2), 14-

21. DOI:10.36478/jfish.2020.14.21  

19. Hammed, A.M/, Amosu, A.O., & Ayuk, J. (2020b). 

The effects of   detergent and    fertilizer toxicity on 

growth rate, nutrient utilization and survival of 

Clarias gariepinus (Burchell) fingerlings reared 

under controlled condition. Int J Fish Aquat Stud, 

8(3), 372-378.  

20. Hammed, A.M, Awe F.A, Amosu, A.O. & Ibrahim 

U.B (2020a). Evaluation of the Nutritional 

composition (Proximate, Mineral and Amino acids) 

of Tilapinis (Tilapia zilliiand Sarotherodon 

galilaeus) in Badagry creek, Lagos, Nigeria. Journal 

of Fisheries and Aquaculture Research, 5(1), 071-

078 

21. Hammed, A.M., Amosu, A.O & Fashina-Bombata, 

H.A. (2013). Effect of partial and total replacement 

of Soybean meal with Pigeon pea (Cajanus cajan) 

as alternative plant protein source in the diet of 

juveniles African Mud catfish (Clarias gariepinus 

(Burchell, 1822). International Journal of Food 

Technology Photon, 105, 139-145. 

22. Hossain, A. M., & Dutta, H. M. (2017). Phylogeny, 

ontogeny, structure and function of digestive tract 

appendages (caeca) in teleost fish. Fish morphology, 

59-76. 

23. Hossain, M., & Majumder, A. (2018). Impact of 

climate change on agricultural production and food 

security: a review on coastal regions of Bangladesh. 

International Journal of Agricultural Research, 

Innovation and Technology, 8(1): 62-69. 

24. ICMSF, International Commission on 

Microbiological Specifications for Foods. ICMSF 

(2002). Microorganisms in foods 7: Microbiological 

testing in food safety management. Kluwer 

Academic/Plenum Publishers, New York. 

25. Iwegbue, C.M.A., Bassey, F.I., Tesi, G.O., Nwajei, 

G.E and Tsafe, A.I. (2013). Assessment 

of Heavy metal Contamination in soils around 

Cassava Processing Mills in Sub-Urban 

Areas of Delta State, Southern Nigeria. Nigeria 

Journal of Basic and Applied Science, 

21(2), 96-104. 

26. Kasozi, N., Degu, G., Asizua, D., Mukalazi, J., & 

Kalany, E. (2014). Proximate composition and 

mineral contents of Pebbly fish, Alestes baremoze 

(Joannis, 1835) fillets in relation to fish size. 

Uganda Journal of Agricultural Sciences, 15(1): 41-

50. 

27. Kirk, S. & Sawyer, R. (1991). Pearson Food 

Composition and analysis of food (9th Ed.). London: 

Longman Scientific and techniques. 

28. Nwankwo, D. I. (1998). Seasonal changes in 

phytoplankton population and diversity in the Epe 

lagoon, Nigeria. Acta Hydrobiologica, 10(2), 83-92. 

29. Oladipo, I., & Bankole, S. (2013). Nutritional and 

microbial quality of fresh and dried Clarias 

gariepinus and Oreochromis niloticus. International 

Journal of Applied Microbiology and Biotechnology 

Research, 1(1), 1-6. 

30. Olujide, M. G. (2008). Attitude of youth towards 

rural development projects in Lagos State, Nigeria. 

Journal of Social Sciences, 17(2), 163-167. 

31. Osman, F., Jaswir, I., Khaza’ai, H., & Hashim, R. 

(2007). Fatty acid profiles of fin fish in Langkawi 

Island, Malaysia. Journal of Oleo Science, 56(3), 

107-113. 

32. Pearson, D. A. (1976). Chemical Analysis of Foods 

(7th ed.). Churchill Livingstone, Edinburgh, 

London, pp. 355-356. 

33. Shirmohammadli, H & Mohammad Nejad, M. 

(2022). Comparison of protein, fat, ash and dry 

matter content of common carp, Cyprinus carpio L. 

and silver carp, Hypophthalmichthys molitrix fillet. 

Survey in Fisheries Sciences, 8(2), 115-126. 

34. Udochukwu, U., Inetianbor, J., Akaba, S. O., & 

Omorotionmwan, F. O. (2016). Comparative 

assessment of the microbiological quality of smoked 

and fresh fish sold in Benin City and its public health 

impact on consumers. American Journal of 

Microbiological Research, 4(1), 37-40. 

35. Uwadiae, R. E. (2010). An inventory of the benthic 

macrofauna of Epe lagoon, south-west Nigeria. 

Journal of Scientific Research and Development, 12, 

161-171. 

36. Yusuf, M. A., & Hamid, T. A. (2017). Isolation and 

identification of bacteria in retailed smoked fish, 

within Bauchi Metropolis. Journal of Pharmacy and 

Biological Sciences, 3(1), 01-05. 

37. Zeitoun, M.; Warner, J.; Mirumachi, N.; Matthews, 

N.; McLaughlin, K.; Woodhouse, M.; Cascão, A.; & 

Allan, J.A. (2014). Transboundary water justice: a 

combined reading of literature on critical 

transboundary water interaction and ‘justice’, for 

analysis and diplomacy. Water Policy 40, 174-193. 

38. Zhong, M., H. Wu, W. Mi, F. Li, C. Ji, R. Ebinghaus, 

J. Tang, & Z. Xie (2018), Occurrences and 

distribution characteristics of organophosphate ester 

flame retardants and plasticizers in the sediments of 

the Bohai and Yellow Seas, China Sci. Total 

Environ, 615, 1305-1311. 

39. Justi, K., Hayashi, C., Visentainer, J., De Souza, N., 

& Matsushita, M. (2003). The influence of feed 

supply time on the fatty acid profile of Nile tilapia 

(Oreochromis niloticus) fed on a diet enriched with 

n-3 fatty acids. Food chemistry, 80(4), 489-493. 



 
 A. O. Amosu et al.; Ind J Agri Life Sci; Vol-3, Iss-1 (Jan-Feb, 2023): 7-14 

*Corresponding Author: Albert O. Amosu 14 

 

40. Kasozi, N., Degu, G., Asizua, D., Mukalazi, J., & 

Kalany, E. (2014). Proximate composition and 

mineral contents of Pebbly fish, Alestes baremoze 

(Joannis, 1835) fillets in relation to fish size. 

Uganda Journal of Agricultural Sciences, 15(1), 41-

50. 

41. Mohanty, B. P., Karunakaran, D., Mahanty, A., 

Ganguly, S., Debnath, D., Mitra, T., ... & Ayyappan, 

S. (2015). Database on nutritional composition of 

food fishes from India. Current Science, 109(11), 

1915-1917. 

42. Munroe, T.; de Morais, L.; Adeofe, T.A.; Camara, 

K.; Camara, Y.H.; Cissoko, K.; Djiman, R.; Mbye, 

E.; Sagna, A.; Sidibé, A.; Sylla, M.; Tous, P. (2015). 

"Cynoglossus browni". IUCN Red List of 

Threatened Species. 

43. Nwankwo, D. I. (1998). Seasonal changes in 

phytoplankton composition and diversity in the Epe 

lagoon, Nigeria. Acta Hydrobiologica, 40(2). 


