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ABSTRACT 
 

Aims: This work evaluates the nutritional quality of Clarias gariepinus and Tilapia guineensis fishes 
from River Doma in Nasarawa State, Nigeria.  
Study Design: African catfish (Clarias gariepinus) and tilapia (Tilapia guineensis) contribute 
enormously to the developing nation's nutritional, growth, and development needs, especially in 
terms of high protein retention in the human body.   
Methodology: Oven-dried Clarias gariepinus and Tilapia guineensis were analyzed using standard 
analytical techniques for proximate, mineral and amino acids compositions.  
Results: The respective proximate values (g/100 g sample dry weight) of Clarias gariepinus and 
Tilapia guineensis were high in crude protein (48.33 and 67.82) and crude fat (26.11 and 14.83) but 
low in crude fibre (3.22 and 3.91) and moisture (0.23 and 0.33). The calculated fatty acids and 
metabolizable energy for the two fish samples were (20.89 and 11.86 %) and (2004.98 and 1799.48 
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KJ/100 g), respectively. The most abundant minerals in the samples were potassium (321.72 and 
364.23 mg/100 g) and phosphorus (210.54 and 213.74 mg/100 g), whereas manganese, iron, and 
copper were of low concentration (< 0.5 mg/100 g). Leucine, phenylalanine, and lysine were the 
most abundant essential amino acids in both samples. At the same time, glutamic and aspartic 
acids together with arginine account for more than 35 % of total amino acids in each of the 
investigated samples. Total essential amino acids (TEAA) with histidine and total sulphur amino 
acids (TSAA) were (33.10 and 2.54 g/100 g cp) for Clarias gariepinus and (36.18 and 2.92 g/100 g 
cp) for Tilapia quineensis, respectively. Meanwhile, valine and lysine were the first and second 
limiting amino acids in this study's samples, respectively.  
Conclusion: The fish samples were found to be good sources of quality proteins and both have the 
functional and essential amino acids. 
 

 
Keywords: Minerals; proximate; amino acids; Clarias gariepinus; Tilapia quineensis. 
 

1. INTRODUCTION 
 
Diet quality is critical in the fight against 
malnutrition in all of its forms and non-
communicable diseases (NCDs) like diabetes, 
heart disease, stroke, and cancer. A healthy diet 
consists of a well-balanced, diverse, and 
appropriate variety of foods consumed over time. 
Furthermore, a healthy diet ensures that a 
person's needs for macronutrients (proteins, fats, 
and carbohydrates, including dietary fibres) and 
essential micronutrients (vitamins and minerals) 
are met, based on their gender, age, level of 
physical activity, and physiological state. In the 
form of nutritional deficiencies and 
overconsumption of unhealthy foods, malnutrition 
is on the rise, especially in developing countries 
[1]. In 2019, for example, the prevalence of 
undernourishment in Africa was 19.1 % of the 
population, or more than 250 million people. This 
rate is more than double the global average (8.9 
%) and the highest across all regions [2]. Unlike 
some staple foods like cereals, fish can help with 
various areas of food security and nutrition. It is 
an excellent source of lean protein, fatty acids, 
and essential micronutrients that can help 
combat malnutrition and nutritional deficiencies 
while contributing to a healthy weight and body 
composition [3]. 
 
Fish are a source of high-quality protein, vitamins 
(A, D, and B), essential minerals (Fe, Zn, P, Ca, 
and I), and essential fatty acids, especially long-
chain polyunsaturated fatty acids (LCPUFA) [4]. 
Fish's nutrient profiles differ depending on 
species, processing and preparation methods, 
and habitat. Micronutrients in fish have been 
linked to many health benefits, including a lower 
risk of cardiovascular disease, improved 
maternal health and pregnancy outcomes, and 
increased early childhood physical and cognitive 
development [5,6]. They also improved the 

immune system function and minimized the risk 
of anaemia, rickets, childhood blindness, and 
stunting associated with micronutrient 
deficiencies [7]. Furthermore, fish also contains a 
good concentration of essential amino acids, 
such as lysine, which is low in cereals. 
Therefore, fish protein can complement the 
amino acid pattern and the overall protein quality 
of a mixed diet. 
 
African catfish (Clarias gariepinus) is one of the 
most important freshwater fish species being 
cultured today. Its disease resistance, high 
fecundity and ease of larval production make it 
commercially important in aquaculture. It can 
withstand extreme environmental conditions such 
as high temperatures and low oxygen levels. The 
importance of catfish to the Nigerian population 
cannot be overemphasized. It provides food for 
the populace and allows for improved protein 
nutrition in terms of high protein retention in the 
body. Catfish is one of the safest animal protein 
sources and a great source of omega-3 fatty 
acids [8]. Tilapia guineensis, a typical estuarine 
cichlid species on Africa's West Coast, is an 
important fish species due to its enormous 
contribution to many African countries' nutritional, 
growth, and development needs. It possesses 
good aquaculture, economic, and dietary 
qualities, especially in terms of the protein 
nutrition of West Africans [9]. 
 
In Nigeria, the demand for freshwater fish such 
as Clarias gariepinus and Tilapia guineensis has 
risen because of their affordability and 
availability. Information on the chemical 
composition of fish is vital as the nutritional and 
medicinal value of fish and its products depend 
on its proteins, lipids, minerals, and vitamins. The 
knowledge of such fish constituents as 
proximate, amino acid and mineral compositions 
allows for assessing fish health status and the 
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quality of the nutrients available to the consumer. 
This work, therefore, evaluates the nutritional 
quality of Clarias gariepinus and Tilapia 
guineensis fishes from River Doma in Nasarawa 
State, Nigeria. 
 

2. MATERIALS AND METHODS 
 

2.1 Collection and Preparation of 
Samples 

 
The fresh catfish (Clarias gariepinus) and tilapia 
fish (Tilapia guineensis) were purchased from 
fishermen at the site of River Doma in Doma 
Local Government Area, Nasarawa State, 
Nigeria in February 2021. The samples were 
brought into the laboratory; all bones and viscera 
were removed, oven-dried at about 60 

o
C, cooled 

and blended into a fine powder using Kenwood 
major blender. The ground portions were put in a 
plastic container and kept in a refrigerator at 
about 4 

o
C before use. All samples were 

collected at 6.00 h Green-Which Time (GWT) or 
7.00 local time while the water temperature was 
28 

o
C at the time of collection.  

 

2.2 Proximate Analysis 
 
The moisture, ash, crude fat, crude protein (N x 
6.25), crude fibre and carbohydrate (by 
difference) were determined following the 
standard methods of AOAC [10]. All proximate 
analyses of the sample flour were carried out in 
triplicate and reported in percentage. All 
chemicals were of Analar grade.  
 

2.3 Mineral Analysis 
 
A flame photometer (Model 405, Corning UK) 
was used to determine the concentration of 
potassium and sodium, while phosphorus was 
determined by Vanadomolybdate colourimetric 
method [11]. All other metals were determined by 
atomic absorption spectrophotometer (Perkin–
Elmer Model 403, Norwalk CT). All the minerals 
determined were reported in mg/100 g sample. 
 

2.4 Amino Acids Analysis 
 
The amino acids analysis was done by Ion 
Exchange Chromatography (IEC) [12] using the 
Technico Sequential Multisample (TSM) Amino 
Acids Analyzer (Technicon Instruments 
Corporation, New York). The period of analysis 
was 76 min for each sample. The gas flow rate 
was 0.50 mLmin

–1
 at 60 

o
C with reproducibility 

consistent within ± 3 %. The net height of each 
peak produced by the chart recorder of the TSM 
(each representing an amino acid) was 
measured and calculated. Amino acid values 
reported were the averages of two 
determinations. Nor–leucine was the internal 
standard. Tryptophan was determined after alkali 
(NaOH) hydrolysis by the colorimetric method 
[13]. 
 

2.5 Determination of Isoelectric Point 
(pI), Quality of Dietary Protein and 
Predicted Protein Efficiency Ratio 
(P–PER) 

 
The predicted isoelectric point was evaluated 
according to Olaofe and Akintayo [14]: 
 

           

   

   

                     

Where: 
 
pIm = the isoelectric point of the mixture of 
amino acids; 
pIi = the isoelectric point of the ith amino acids in 
the mixture; 
Xi = the mass or mole fraction of the amino acids 
in the mixture. 
 
The quality of dietary protein was measured by 
finding the ratio of available amino acids in the 
sample protein compared with the needs 
expressed as a ratio. Amino acid score (AAS) 
was then estimated by applying the FAO/WHO 
[12] formula: 
 

     
                                      

                                      
 

                
 
The predicted protein efficiency ratio (P–PER) of 
the seed sample was calculated from their amino 
acid composition based on the equation 
developed by Alsmeyer et al. [15] as stated thus;  
 
      P–PER = –0.468 + 0.454 (Leu) – 0.105 (Tyr) 
- - - - - - - - - - - - - - - - - - - (3) 
 

2.6 Statistical Analysis of the Samples 
 
The fatty acid values were obtained by 
multiplying crude fat value of each sample with a 
factor of 0.8 (i.e. crude fat x 0.8 = corresponding 
to fatty acids value). The energy values were 
calculated by adding up the carbohydrates x 17 
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kJ, crude protein x 17 kJ and crude fat x 37 kJ for 
each of the samples [16]. Errors of three 
determinations were computed as standard 
deviation (SD) for the proximate composition by 
using MS Excel Spread Sheet. The mean, 
standard deviation and coefficient of variation 
(%) for variability test on the fish samples were 
also analysed.  
 

3. RESULTS AND DISCUSSION 
 

3.1 Proximate Composition 
 

The proximate composition of the study fish 
species varied significantly as shown in Table 1. 
Moisture content influences the shelf life of 
seafood and impacts the taste, texture, and 
resistance to bacterial contamination. The 
moisture content of the dried fish powders was 
0.23+0.02 % in Clarias gariepinus and 0.33+0.01 
% in Tilapia quineensis. The values are lower 
than the reported 10.27 % moisture contents of 
smoked Clarias gariepinus [8]. Drying fish 
extends its edibility for a longer period and 
increases the availability of other nutrients that 
greatly benefit human health [17]. The ash 
content of food samples is directly proportional to 
the inorganic minerals. The level of ash content 
was higher in Tilapia quineensis (11.19+0.12 %) 
than in Clarias gariepinus (10.21+0.14 %). 
Similar results were reported for the filet of 
Tirchius lepturus (10.65 %) and Arius maculatus 
(10.98 %) [18]. The ash contents obtained in this 
study are higher than that values found in C. 
gariepinus by Olagbemide [8] (6.87 – 8.00 %). 
The moderately good ash contents of Clarias 
gariepinus and Tilapia quineensis indicate that 
the samples may be rich in inorganic minerals. 
Fish are an important source of high-quality and 
easily digestible proteins with a good proportion 
of peptides and essential amino acids that are 
scarce in terrestrial meat proteins. Proteins are 
an essential source of antibodies and enzymes, 

which are components of muscles, hair, and 
other body parts [17]. The mean value of crude 
protein content in the investigated samples were 
48.33+0.39 and 67.82+0.26 g/100 g dw for 
Clarias gariepinus and Tilapia quineensis, 
respectively. These values are within the range 
of 44.83 % to 72.29 %, as found by Glover-
Amengor et al. [19] in some dried underutilized 
fish species. In this study, the crude protein 
contents were higher than the protein levels 
obtained from four species of dried fishes 
(Puntius sp., Amblypharyngodon mola, Channa 
punctatus and Glossogobius giuris) (ranging from 
32.02 to 41.38 %) [20]. 
 

Fish lipids contain high levels of n-3 
polyunsaturated fatty acids (PUFA) (i.e. 
eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA)), which have many 
health benefits. The beneficial effects of EPA and 
DHA include improving cardiovascular health 
[21], prevention of arthritis, inflammation, ageing, 
and insulin resistance. In addition, the essential 
fatty acids found in fish oils were reported to 
retard the progress of different kinds of cancers 
[22], improve depression and enhance cognitive 
development in children and adolescent [23]. The 
total crude fat content of Tilapia quineensis and 
Clarias gariepinus were 14.83+0.46 and 
26.11+0.56 g/100 g dw, respectively. These 
values compared well with the observed lipid 
contents in seven SIS dried fishes (12.20 % to 
22.70 %) [24], but are higher than the lipid 
contents in dried Wallago attu (6.21 %), Channa 
striatus (6.81 %), and Glossogobius giuris (5.98 
%) [25]. Based on the results obtained, the two 
fish species under investigation can be classified 
as high-fat fishes (having > 8 % fat contents) 
following the Ackman grouping methods [26]. 
The variation may be due to age, season and/or 
maturity. When consumed, the two fish samples 
(which can be termed oily or fatty fishes) can be 
better sources of healthy lipids.   

 
Table 1. Proximate composition (g/100 g dry weight) of Clarias gariepinus and Tilapia 

quineensis 
 
Parameter/Sample C. gariepinus T. quineensis Mean SD CV (%) 

Moisture  0.23 0.33 0.28 0.05 17.86 
Ash 10.21 11.19 10.70 0.49 4.58 
Fat 26.11 14.83 20.47 5.64 27.55 
Crude protein 48.33 67.82 58.08 9.75 16.79 
Crude fibre 3.22 3.91 3.57 0.35 9.80 
NFE 11.90 1.92 6.91 4.99 72.21 
*
Fatty acids 20.89 11.86 16.38 4.52 27.59 
Energy (kJ/100 g) 2004.98 1799.48 1902.23 102.75 5.40 
NFE = Nitrogen free extract; dw = dry weight; SD = Standard deviation; CV = Coefficient of variation, 

^
Calculated fatty acids 
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Though fish are generally not good sources of 
carbohydrate and fibre, the crude fibre content of 
Tilapia quineensis (3.91+0.12 g/100 g dw) and 
Clarias gariepinus (3.22+0.11) were higher than 
the reported values of 1.2 – 2.05 % for 
Oreochromis niloticus and 1.02 % for C. 
gariepinus [27]. The fibre contents in the study 
samples are comparable with the expected crude 
fibre contents of most leguminous crops (3 – 5 
g/100 g) [28]. Diets deficient in fibre are 
associated with constipation, hiatus hernia, 
appendicitis, diabetes, obesity, coronary heart 
diseases, and gallstones [29]. Furthermore, 
epidemiological studies provide strong evidence 
that a high fibre diet may reduce not only colon 
cancer risk and mortality but also all-cancer 
mortality and all-cause mortality, thereby 
increasing lifespan [30]. The Nitrogen Free 
Extract (NFE) and metabolizable energy value of 
both the Tilapia quineensis and Clarias 
gariepinus were 11.90+0.90 % and 
2004.98+0.33 kJ/100 g, and 1.92+0.61 % and 
1799.48+0.43 kJ/100 g, respectively. In terms of 
variability of proximate results within the two fish 
samples, NFE was the most highly varied value 
(CV% = 72.21) and the least was ash content 
(CV% = 4.58). 
 

3.2 Mineral Composition 
 
Minerals (such as Ca, Na, Mg, P, K, Fe and Mn) 
play essential roles in maintaining normal life 
processes due to their vital physiological and 
biochemical functions. Calcium, phosphorus and 
magnesium are critical in the growth and 
development of bone mass and their involvement 
in physiological and cellular functions in the 
human body. Potassium and sodium are 
essential for maintaining body electrolyte 
balance, physiological homeostasis and 
transmission of nerve impulses. On the other 
hand, manganese and iron are required for 

maturation of bones and cartilage, wound-
healing, energy production, and metabolism     
[31]. 
 
The mineral compositions in mg/100 g of Tilapia 
quineensis and Clarias gariepinus are depicted in 
Table 2. The result showed that potassium 
(321.72 and 364.23 mg/100 g), phosphorus 
(210.54 and 231.74 mg/100 g), and sodium 
(91.62 and 80.57 mg/100 g) are the most 
abundant mineral in both samples (Clarias 
gariepinus and Tilapia quineensis), respectively. 
The samples' magnesium and calcium contents 
were found to be 26.33 and 16.93 mg/100 g 
(Clarias gariepinus), and 34.21 and 24.17 
mg/100 g (Tilapia quineensis), respectively. The 
trace elements (Mn, Cu and Fe) were of very low 
concentration, with none of them being up to 0.5 
mg/100 g . Thus, the study samples cannot be 
considered as sources of trace elements. In line 
with our findings, Adeyeye [32] and Njinkoue et 
al. [33] reported potassium and phosphorus as 
the most abundant minerals in fish species.  
 
The low Na/K ratio (< 1, Table 2), which is due to 
the high concentration of potassium in both 
samples, makes the fish species under 
investigation a healthy meal for humans, 
particularly in the case of cardiovascular disease 
prevention. Ca/P ratio is an important 
determinant for calcium absorption and retention. 
The Ca/P ratios of Clarias gariepinus and Tilapia 
quineensis were found to be 0.08 and 0.10. Food 
is considered 'good' if the Ca/P ratio is above 1 
and 'poor' if the ratio is less than 0.5, while the 
Ca/P ratio above 2 helps to increase the 
absorption of calcium in the small intestine [34]. 
Consumption of sample’s fishes in this study may 
not be able to participate well in this function. Mn 
was the most highly varied value within the two 
fish samples (CV% = 50.00) while the least 
varied mineral content was P (CV% = 4.79).    

 
Table 2. Mineral Composition (mg/100 g dry weight) of Clarias gariepinus and Tilapia 

quineensis 
 
Mineral/Sample C. gariepinus T. quineensis Mean SD CV (%) 

Mg 26.33 34.21 30.27 3.94 13.02 
Mn 0.01 0.02 0.02 0.01 50.00 
Na 91.62 80.57 86.10 5.53 6.42 
Ca 16.93 24.17 20.55 3.62 17.62 
K 321.72 364.23 342.98 21.26 6.20 
Cu 0.02 0.03 0.03 0.01 33.33 
Fe 0.14 0.22 0.18 0.04 22.22 
P 210.54 231.74 221.14 10.60 4.79 
Na/K 0.28 0.22 0.25 0.03 12.00 
Ca/P 0.08 0.10 0.09 0.01 11.11 
Na/K = Sodium to potassium ratio; Ca/P = Calcium to phosphorus ratio; SD = Standard deviation; CV = Coefficient of variation 
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3.3 Amino Acids Profiles 
 
Amino acids play important roles in human health 
by regulating vital metabolic pathways to improve 
health, survival, growth, development, lactation 
and reproduction. The amino acid profile of 
Clarias gariepinus and Tilapia quineensis 
samples is presented in Table 3. Leucine (Leu), 
Phenylalanine (Phe), and lysine (Lys) were the 
most abundant essential amino acids in both 
samples, with 5.91, 4.10, and 3.85 g/100 g cp for 
Clarias gariepinus and 6.29, 4.60, and 4.02 
g/100 g cp for Tilapia quineensis, respectively. 
Leu is reported to be instrumental in the repairing 
and building of muscles, as well as in managing 
blood sugar levels through the facilitation of 
glucose uptake in the body cell and improvement 
of insulin response [35]. Phe deficiency is 
associated with impairment of growth and brain 
development [36]. Lys is essential for bone 
formation through calcium absorption and 
retention, hormone production, and lowering 
serum triglyceride levels [37]. The Phe contents 
in both samples (4.10 – 4.60 g/100 g cp) is 
comparable with the reported Phe levels in 

Acanthurus monroviae (3.92 g/100 g cp) [32]. 
Leu and Lys were reported to be the most 
abundant essential amino acids in Acanthurus 
monroviae and Lutjanus goreensis [32]. 
 
Glutamic (12.90 – 14.51 g/100 g cp) and aspartic 
7.90 – 9.04 g/100 g cp) acids together with 
arginine (5.17 – 5.60 g/100 g cp) account for 
more than 35 % of the total amino acids in each 
of the investigated sample. These amino acids, 
though classified as nutritionally non-essential, 
are referred to as functional amino acids due to 
their important roles in prevention and treatment 
of metabolic diseases, regulation of neurological 
development and function [38]. To evaluate the 
biochemically accessible protein level in human 
nutrition, the predicted protein efficiency ratio (P-
PER) was calculated. The P – PER values in this 
report for Clarias gariepinus (1.94) and Tilapia 
quineensis (2.09), which are better than the 1.5 
threshold value [39], qualifies the study samples 
as good candidates for providing proteins for 
human nutrition. The coefficient of variation 
(CV%) varied from 0.18 in glycine to 10.26 in 
threonine (Table 3). 

 
Table 3. Amino acids composition (g/100 g crude protein) of Clarias gariepinus and Tilapia 

quineensis 
 

Amino acid C. gariepinus T. quineensis Mean SD CV (%) 

Lysine (Lys)
e 

3.85 4.02 3.94 0.09 2.28 

Histidine (His)
e
 2.43 2.80 2.62 0.19 7.25 

Arginine (Arg) 5.17 5.60 5.39 0.22 4.08 

Aspartic acid (Asp) 7.90 9.04 8.47 0.57 6.73 

Threonine (Thr)
e
 3.06 3.76 3.41 0.35 10.26 

Serine (Ser) 3.20 3.53 3.37 0.17 5.04 

Glutamic acid (Glu) 12.90 14.51 13.71 0.81 5.91 

Proline (Pro)
e
 3.66 3.85 3.76 0.10 2.66 

Glycine (Gly) 3.52 3.51 3.52 0.01 0.18 

Alanine (Ala) 3.00 3.03 3.02 0.02 0.66 

Cystine (Cys) 1.09 1.32 1.21 0.12 9.92 

Valine (Val)
e
 2.81 3.06 2.94 0.13 4.42 

Methionine (Met)
e
 1.45 1.60 1.53 0.08 5.23 

Isoleucine (Ile)
e
 3.21 3.30 3.26 0.05 1.53 

Leucine (Leu)
e
 5.91 6.29 6.10 0.19 3.11 

Tyrosine (Tyr) 2.60 2.75 2.68 0.08 2.99 

Tryptophan (Trp)
e
 1.11 1.20 1.16 0.05 4.31 

Phenylalanine (Phe)
e
 4.10 4.60 4.35 0.25 5.75 

Isoelectric point (pI) 4.07 4.42 4.25 0.18 4.24 

P–PER 1.94 2.09 2.02 0.08 3.96 

Leu/Ile 1.84 1.91 1.88 0.04 2.13 
e
Essential amino acid; P–PER = Predicted protein efficiency ratio; SD = Standard deviation; CV = Coefficient of variation 
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Table 4. Concentrations of essential, non–essential acids, neutral, sulphur, aromatic, etc. 
(g/100 g crude protein) of Clarias gariepinus and Tilapia quineensis 

 
Amino acid description C. gariepinus T. quineensis Mean SD CV (%) 

Total amino acid (TAA) 70.97 77.72 74.35 3.38 4.55 
Total non–essential amino acid 
(TNEAA) 

37.87 41.54 39.71 1.84 4.63 

% TNEAA 53.36 53.45 53.41 0.05 0.09 
Total essential amino acid (TEAA)    
With histidine 33.10 36.18 34.64 1.54 4.45 
Without histidine 30.80 33.38 32.09 1.29 4.02 
% TEAA    
With histidine 46.64 46.55 46.60 0.05 0.11 
Without histidine 43.40 42.95 43.18 0.23 0.53 
Essential alphatic amino acid 
(EAAA) 

14.99 16.36 15.68 0.69 4.40 

Essential aromatic amino acid 
(EArAA) 

7.64 8.60 8.12 0.48 5.91 

Total neutral amino acid 
(TNAA) 

46.32 50.15 48.24 1.92 3.98 

% TNAA 65.27 64.53 64.90 0.37 0.57 
Total acidic amino acid (TAAA) 20.80 23.55 22.18 1.38 6.22 
% TAAA 29.31 30.30 29.81 0.50 1.68 
Total basic amino acid (TBAA) 11.45 12.42 11.94 0.49 4.10 
% TBAA 16.16 15.98 16.07 0.09 0.56 
Total sulphur amino acid 
(TSAA) 

2.54 2.92 2.73 0.19 6.96 

% Cystine in TSAA 42.91 45.21 44.06 1.15 2.61 
SD = Standard deviation; CV = Coefficient of variation 

 
Table 5. Amino acids scores of Clarias gariepinus and Tilapia quineensis based on FAO/WHO 

standards 
 
EAA PAAESP g/100g protein Clarias gariepinus Tilapia quineensis 

EAAC AAS EAAC AAS 

Ile 4.0 3.21 0.80 3.30 0.83 
Leu 7.0 5.91 0.84 6.29 0.90 
Lys 5.5 3.85 0.70 4.02 0.73 
Met + Cys (TSAA) 3.5 2.54 0.73 2.92 0.83 
Phe + Tyr 6.0 6.70 1.11 7.35 1.22 
Thr 4.0 3.06 0.77 3.71 0.93 
Try 1.0 1.11 1.11 1.20 1.20 
Val 5.0 2.81 0.56 3.06 0.61 

Total 36.0 29.19 6.62 31.85 7.25 
EAA = Essential amino acids; PAAESP = Provisional amino acids (Egg) scoring pattern; EAAC = Essential amino acid 

composition; AAS = Amino acids score 

 
The nutritional value of protein is proportional to 
its ability to meet nitrogen and essential amino 
acid requirements. Table 4 depicts the different 
classes of amino acids from the study samples. 
Total amino acids (TAA) were 70.97 g/100 g cp 
for Clarias gariepinus and 77.72 g/100 g cp for 
Tilapia quineensis. The total essential amino 
acids (TEAA) with histidine and total sulphur 
amino acids (TSAA) were (33.10 and 2.54 g/100 
g cp) for Clarias gariepinus and (36.18 and 2.92 
g/100 g cp) for Tilapia quineensis, respectively. 
The TSAA is the most highly varied values within 
the two samples (CV% = 6.96). The proportion of 
essential amino acids to total amino acids was 

46.64 % (Clarias gariepinus) and 46.55 % 
(Tilapia quineensis), and the ratio of the 
percentage of essential amino acids to non-
essential amino acids was 0.87 in both samples, 
thereby meeting the FAO/WHO reference values 
(40% and 0.6 %) [12]. Even though the TEAA 
(%) for all the samples in this report are 
significantly higher than the 39 % considered 
adequate for ideal protein food for infants, 26 % 
for children, and 11 % for adults [40], the TSAA 
observed values are lower than the 5.8 g/100 g 
cp recommended for infants [12]. The percent of 
total acid amino acids (TAAA) (29.31 and 30.30) 
in both samples, which were greater than the 
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percent of total basic amino acids (TBAA) (16.16 
and 15.98), indicates that the protein is most 
likely acidic. The essential aromatic amino acid 
(EArAA) was 7.64 g/100 g cp in Clarias 
gariepinus and 8.60 g/100 g cp in Tilapia 
quineensis. These values fall within the 
recommended range for infant protein (6.8 – 11.8 
g/100 g cp) [40]. Essential aliphatic amino acids 
(EAAA) for both Clarias gariepinus and Tilapia 
quineensis were 14.99 and 16.63 g/100 g cp, 
respectively.  
 
The essential amino acids scores (EAAS) based 
on the provisional amino acids scoring pattern 
(FAO/UN/WHO) is presented in Table 5. Result 
indicated that the Tilapia quineensis was superior 
to the Clarias gariepinus based on the amino 
acids scores. Except for phenylalanine + tyrosine 
and tryptophan in both samples, the essential 
amino acid contents in the samples are lower 
than the FAO/WHO [12] recommended 
provisional pattern. Thus, a diet with Tilapia 
quineensis or Clarias gariepinus as sole protein 
source will require supplementation for some of 
the EAAs. Val and Lys were the first and second 
limiting amino acid in both samples in this study, 
respectively. Both Clarias gariepinus and Tilapia 
quineensis can be used to supplement for 
phenylalanine + tyrosine and tryptophan 
(required for normal growth in infant) in preschool 
children's diets. 
 

4. CONCLUSION  
 
Generally, the fish samples were found to be 
good sources of quality proteins. The samples 
contained good quantities of both functional and 
essential amino acids. However, diet with Tilapia 
quineensis or Clarias gariepinus as sole protein 
source will require supplementation for some of 
the EAA, such as Val, Lys, and SAA. 
Furthermore, the analyzed fish samples also 
contained nutritionally important minerals such 
as sodium, potassium, phosphorus, and calcium. 
The proximate analysis of the samples revealed 
that the two fish species can be classified as 
high-fat fishes which when consume, can be 
better sources of healthy lipids capable of 
improving cardiovascular health. 
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