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ABSTRACT: Twelve pieces of Tilapia mossambicus fish samples of 28 cm average length and 52 g average weight, 

two from each of the six sampling locations were analyzed for Amino Acid composition using Applied Biosystems PTH 

Amino Acid Analyzer as described by standard methods. A proximate analysis of the fish samples was also carried out. 

Result showed that Glutamic acid and Aspartic acid are the most concentrated amino acid present in the fish which ranged 

between 11.96 to 15.14 g/100g protein and 7.69 to 9.42 g/100g protein respectively. The essential amino acid and protein 

composition of the fish were higher in the dams than in the rivers. The composition of the amino acid analyzed were 

within standard regulatory agency limits. For the proximate composition, moisture content varied between 71.05% - 

77.71% while ash composition was 10.20%. The crude fat composition ranged between 8.59 – 11.67% during the dry 

season. The values obtained for the proximate composition where within the reported ranges with higher percentage in 

the case of ash. The concentration of the proximate components in the fish samples are within the reference value of 

FAO/WHO for Humans. Special attention is needed in monitoring gold mining activities which largely contribute to the 

reduction and pollution of the nutritional qualities of the fishes from the rivers.  
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Environmental pollution by toxic heavy metals does 

not only elicit concern in the metropolitan cities but 

also in remote and rural communities where 

anthropogenic activities, such as mining, are taking 

place. Gold mining and processing have been the main 

sources of heavy metal contamination in the 

environment (Duruibe et al., 2007; Boamponsem et 

al., 2010; Girigisu et al., 2012). The uncontrolled 

dissemination of waste effluents to large water bodies 

has negatively affected both water quality and aquatic 

life (Abdulrahman, et al., 2008). During the 

processing of the ores for gold, poisonous substances 

such as oxides and sulphides of heavy metal pollutants 

are released into the environment Boamponsem et al., 

(2010). Hence, most of the water sources particularly 

in Zamfara State are gradually becoming polluted due 

to the addition of these foreign materials from the 

environment. Contamination usually result from 

industrial activities, such as mining, electroplating, gas 

exhaust, energy and fuel production, fertilizer and 

pesticides application, and generation of municipal 

waste (Reports by Olaofe et al, 2004). Artisan mining 

is an important economic sector in many developing 

countries. However, limited resources and training, 

and the availability of cheap, but potentially hazardous 

methods of extraction and processing of minerals can 

cause significant threats to both miners and the local 

environment (Bitala, 2008; Armah et al., 2010). Such 

a scenario is being experienced in mining locations in 

Zamfara State. During peak mining periods, up to 

5000 people invade the mining areas from outside the 

State. This has devastating effects on health and 

environment. Artisan mining in the areas conforms to 

neither mining laws nor regulations governing mining 

operations and environmental management. The 

miners are unaware of the effects of metal poisoning 

during mining and mineral processing. In principle, 

artisan gold mining in the areas is an informal sector 

with very little Government control. Haphazard 

mining in the mining areas has led to health effects 

ranging from respiratory problems to mental disorders. 

Studies in a similar region, in Tanzania revealed that 

symptoms of heavy metal poisoning such as sensory 

disturbance, hyporeflexia, tremor, gingivitis, metallic 

taste, neuroasthenia and night blindness are common 

(Harada et al., 1997; Akabzaa, 2000; Lottermoser, 

2007). There have been several reports on acute lead 

(Pb) poisoning outbreak among the dwellers of some 

remote villages of Zamfara State, Nigeria. This has 

been linked to the illegal mining operations by the 

people of remote communities (Galadima, 2012). 

Mercury as a pollutant in artisan mining, is due mainly 
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to gold processing, when mercury is used to 

amalgamate gold. Cadmium, which is another 

common toxic metal, occupying position seven in the 

priority list of hazardous substances (ATSDR, 1999), 

generally occurs as an isometric trace element in 

sphalerite. Cadmium levels are likely to be quite low. 

Large amounts of Hg are released into the 

environment as a result of its usage in gold extraction. 

About 1.32 kg of Hg is lost for every 1 kg of gold 

produced which goes directly into water, soil and 

streams as inorganic Hg and later converted into 

organic forms (Matshusa et al., 2012). Several 

researchers have reported on its high concentration in 

gold mine tailings. Rafiei et al., (2010) reported 100 

mg/kg concentrations of Hg in Iran whereas Mathusa 

et al., (2012) reported concentrations as high as 1920 

mg/kg in Kenya. Some of the inorganic Hg that 

reaches aquatic ecosystems is converted by microbes 

into organic methylmercury (MeHg), which 

accumulates in fish. Mercury compounds cause 

oxidative stress to bacterial cells due to imbalance 

between pro-oxidant and anti-oxidant homeostasis. 

They have high affinity for thiol group containing 

enzymes and proteins that serve as a line of cellular 

defense against Hg compounds. On gaining access to 

the cell, both Hg II (Hg2+) and MeHg form covalent 

bonds with cysteine residues of proteins and deplete 

cellular antioxidants (Valko et al., 2006). The aim of 

this paper is to evaluate the amino acid composition 

and proximate analysis in Tilapia (Oreochromis 

mossambicus) fish from major dams and rivers in 

Zamfara State, Nigeria.  

 

MATERIALS AND METHODS 
In the preparation of solution, analytical reagent grade 

chemicals and distilled water were used. All glassware 

were washed with detergent and rinsed in water before 

immersion in 10% nitric acid solution. They were 

further rinsed with distilled water before drying in the 

oven (Ayodele et al., 1994).  

 

Description of the Sampling Area: Zamfara State is 

located in the North Western Zone of Nigeria between 

Latitude 110 40ʹ E and Longitudes 700 25ʹ E with an 

altitude of 420m. The state inherited three major dams 

from the former Sokoto State in the quest to provide 

potable water for the teeming population. The dams 

are located in Gusau LGA (Gusau dam), Maradun 

LGA (Bakolori dam), and Maru LGA (Dangulubi 

dam). The dams are considered for investigation as a 

result of lead poisoning epidemic that struck the state 

sometimes around year 2010. The dams became very 

necessary to investigate because mining activities are 

still going on across the state in which water from the 

dams are used in the mining processes and more so 

because livestock are seen drinking from the dams and 

plants are sited growing around the vicinity of the 

mining areas. Three rivers were selected for 

investigation. The choice of the selected rivers in Anka 

was based on the report by MSF (Medecines Sans 

Frontiers) that villages such as Abare, Sunke and 

Bagega are contaminated with lead poisoning coming 

from extensive gold mining in those villages.    

 

Collection of Fish Samples: Twelve pieces of Tilapia 

mossambicus fish samples of 28 cm average length 

and 52 g average weight, two from each of the six 

sampling locations was collected by a local fisherman. 

The fish samples were rinsed with distilled water 

immediately to remove any adhering contaminants 

and were stored in a frozen polythene bags. The fishes 

were immediately transported to a laboratory for 

proximate and amino acid analysis. 

 

Determination of Crude Protein Content: The crude 

protein was determined by using microkjeldahl 

method as described by Pearson (1976). A known 

weight (1.0g) of the fish sample weighed into a long 

necked Kjedahl flask along with 10 ml of concentrated 

nitrogen free sulphuric acid. The flask was gently 

swirled and clamped in an inclined position and heated 

on a Bunsen burner. The heating continued strongly 

until a clear solution was obtained. The digestion 

lasted between 3 to 5 hours. The clear hot solution 

obtained was allowed to cool after which the solution 

was diluted with distilled water to 100 ml in a standard 

flask. The distillation of the resulting solution was 

carried out. Then 25 ml of 2% boric acid was pipette 

into a 100 ml conical flask, 2 drops of mixed indicator 

(screened methyl red) was added and placed at 

receiving end of the distillation flask. The conical flask 

was placed in such a way that the delivery tube just 

touched the boric acid level inside the flask (Pearson, 

1976). 40% NaOH solution was used to liberated 

ammonia out of the digest during the distillation. The 

liberated ammonia was trapped in the boric acid 

solution. A blank sample was prepared as described 

above. The distillate was titrated with a standardized 

0.10 mol/l HCl solution. Colour changed from blue to 

golden yellow. The bank solution was titrated as well.  

 

% Nitrogen = 
����� ��	
� � �  �.����

������ �� ����	�
 

 

% Crude protein = % Nitrogen x 6.25. 

 

Defatting Sample: The sample was defatted using 

chloroform/methanol mixture of ratio 2:1. About 4 g 

of the sample was put in extraction thimble and 

extracted for 15 hours in soxhlet extraction apparatus 

(AOAC, 2006).   
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Nitrogen Determination:  A small amount (200 mg) of 

ground sample was weighed, wrapped in whatman 

filter paper (No.1) and put in the Kjeldhal digestion 

flask.  Concentrated sulphuric acid (10ml) was added.  

Catalyst mixture (0.5 g) containing sodium sulphate 

(Na2SO4), copper sulphate (CuSO4) and selenium 

oxide (SeO2) in the ratio of 10:5:1 was added into the 

flask to facilitate digestion.  Four pieces of anti-

bumping granules were added. The flask was then put 

in Kjeldhal digestion apparatus for 3 hours until the 

liquid turned light green. The digested sample was 

cooled and diluted with distilled water to 100 ml in 

standard volumetric flask. Aliquot (10 ml) of the 

diluted solution with 10 ml of 45% sodium hydroxide 

was put into the Markham distillation apparatus and 

distilled into 10 ml of 2% boric acid containing 4 drops 

of bromocresol green/methyl red indicator until about 

70 ml of distillate was collected. The distillate was 

then titrated with standardize 0.01 mol/l hydrochloric 

acid to grey coloured end point. 

 

 Percentage Nitrogen = 
������  . ! � !" � # � !  

$ % &
 

 

Where: a = Titre value (ml) of the digested sample, b 

= Titre value of blank sample V = Volume after 

dilution (100 ml), W = Weight of dried sample (mg), 

C = Aliquot of the sample used (10 ml)   14= Nitrogen 

constant in mg. 

 

Hydrolysis of the sample: A 30 – 35 mg weighed of 

the defatted sample was introduced into glass 

ampoule. 7 ml of 6 mol/l HCl was added and oxygen 

was expelled by passing nitrogen into the ampoule 

(this is to avoid possible oxidation of some amino 

acids during hydrolysis e.g. methionine and cystine).  

The glass ampoule was then sealed with Bunsen 

burner flame and put in an oven preset at 1050C ± 50C 

for 22 hours.  The ampoule was allowed to cool before 

broken open at the tip and the content was filtered to 

remove the humins. It should be noted that tryptophan 

is destroyed by 6 mol/l HCl during hydrolysis. The 

filtrate was then evaporated to dryness in hot air oven.  

The residue was dissolved with 5ml to acetate buffer 

(pH 2.0) and stored in plastic specimen bottles, which 

were kept in the freezer. 

 
Loading of the Hydrolysates into the T.S.M. Analyzer: 

The amount loaded was 60 microlitre.  This was 

dispended into the cartridge of the analyzer. The TSM 

analyzer is designed to separate and analyze free 

acidic, neutral and basic amino acids of the 

hydrolysate. 

 

Statistical Analysis: Descriptive statistics (such as 

mean and standard deviation) were performed on all 

the data. A two way ANOVA was used to compare 

means of the different parameters measured for two 

seasons (wet and dry) and for two years (2014 and 

2015). Duncan multiple range test was used to separate 

means where significant. Means were considered 

significantly different at P< 0.05. Correlation analysis 

was also conducted on the data at confidence level of 

0.01 and 0.02.    

 

RESULTS AND DISCUSSION 
Proximate Analysis (%) of Fish Samples: The results 

of proximate analysis (%) of fish samples collected 

from dams and rivers in Zamfara State for wet and two 

seasons of 2014 and 2015 respectively are presented 

in Tables 1a and b; 2a and b. A two way ANOVA 

analysis of variance (P > 0.05) conducted on the fish 

showed that there is no significant difference from one 

location to another and on the seasons. Body 

composition is a good indicator for the physiological 

condition of fish. The percentage of water is a good 

indicator of its relative content of energy, proteins and 

lipids.  

 

The lower the percentage of water, the greater the lipid 

and protein contents, and the higher the energy density 

of the fish (Dempson et al., 2004; Ali et al., 2005). The 

increased value of moisture content during the wet 

season may be due to increase rainfall which increase 

the volume of water on the body of the fish samples. 

This was also in close agreement with Davies and 

Davies (2009) who peg fish to be made up of 70 – 84% 

water.  

 

The high moisture content of the fish sample would 

increase the deterioration level of the fish when kept 

for long time. This is because the micro-organisms 

would be highly active with high moisture content. 

The value of the ash content for both seasons were 

relatively similar except Bakolori dam during the dry 

season which recorded the lowest ash content, while 

Bagega river during the wet season recorded the 

highest ash content of 10.20%. This result was also in 

agreement with Johnson, (2010) which reported that 

fresh water fish recorded the lowest ash and crude 

fibre content. The crude protein values for both 

seasons are relatively high, although those of Gusau 

dam to Dangulbi dam are higher than those of Bagega 

River to Abare River. This is an indication that the fish 

sample is a good source of protein. This is also an 

expected outcome since fish is a good source of 

protein (Tidwell, 2001). This very studies indicate that 

the crude protein content of the fish from Bagega river 

to Abare river are relatively lower when compared to 

that of the dams and other literatures.  
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Table 1a: Proximate analysis (%) of the Fish Samples from Dams in Zamfara State in both wet and dry seasons of 2014 

 
n = 3; mean ± S.D 

 

Table 1b: Proximate analysis (%) of the Fish Samples from Rivers in Zamfara State in both wet and dry seasons of 2014 

 Bagega  Sunke  Abare  

PC Wet Dry Wet Dry Wet Dry 

Moisture 71.05 ±6.01 69.85 ±4.60 72.51 ±5.20 68.07 ±2.83 73.56±6.14 72.89 ±6.69 

Ash 10.20 ±0.20 8.76 ±  1.39 6.64 ± 2.50 6.77 ± 2.68 7.94 ± 0.86 7.35 ± 0.99 

Protein 60.78 ±8.16 59.51 ±3.45 62.23 ±1.48 62.01 ± 7.79 60.12 ±1.36 61.09 ±3.47 

Fat 11.34 ±4.11 10.90 ±2.73 10.30 ±1.91 12.31 ± 5.35 11.00 ±0.51 10.95 ±0.79 

Fibre 10.18 ±2.29 9.72 ± 2.99 10.64 ±1.45 10.49 ± 2.37 9.31 ± 0.31 9.54 ± 0.53 

Carbohydrate 7.48 ± 3.12 10.20 ±3.26 10.51 ±2.08 8.43 ± 2.95 11.29 ±2.28 10.74 ±4.26 

Organic Matter 89.80 ±0.20 91.25 ±1.40 93.36 ±2.50 93.23 ± 2.68 91.73 ±0.32 92.32 ±0.73 

n = 3; mean ± S.D 

 

Table 2a: Proximate analysis (%) of the Fish Samples from Dams in Zamfara State in both wet and dry seasons of 2015 

 Gusau dam  Bakolori   Dangulbi  

PC Wet Dry Wet Dry Wet Dry 

Moisture 76.45 ±3.03 76.14 ±2.90 74.67 ±2.36 71.85 ± 3.52 77.11 ±1.08 74.01 ±4.37 

Ash 6.32 ± 1.09 6.77 ± 0.30 6.06 ± 3.31 4.94 ± 2.08 6.33 ± 2.71 6.63 ±2.97  

Protein 65.48 ±3.30 65.81 ±3.98 63.35 ±4.41 63.48±10.73 61.70 ±5.95 59.41 ±7.25 

Fat 11.28 ±1.82 11.74 ±2.86 8.59 ± 3.28 10.53 ± 6.48 11.60 ±0.65 13.51 ±4.21 

Fibre 10.39 ±0.83 10.19 ±1.56 10.51 ±2.17 9.95 ± 3.70 10.72 ±1.47 10.21 ±2.55 

Carbohydrate 6.45 ± 4.04 5.40 ± 4.77 8.79 ± 2.42 10.17 ± 4.69 9.39 ± 3.52 8.93 ± 3.90 

Organic Matter 93.68 ±1.10 93.23 ±0.30 93.98 ±3.31 95.06 ± 2.09 93.64 ±2.71 93.21 ±2.52 

n = 3; mean ± S.D 

 

This may be due to activities done using the rivers 

which include but no limited to mineral exploitations, 

gold mining, farming and so on, which releases a lot 

of toxic metals into the river and may lead to eventual 

death of fish. Protein and fat are the major nutrient in 

fish and their level help to define the nutritional status 

of a particular organism (Aberoumad and Pourshafi, 

2010). The chemical composition of fish varies from 

one individual to another depending on age, sex, 

environment and season with protein level ranging 

from 16 to 21%, lipid from 0.1 to 25 %, ash 0.4 to 

1.5%, moisture content of 60 to 80 % with extreme of 

96% having been reported (Muchuweti et al., 2006). 

Of all the locations studied, Bagega River recorded the 

lowest glutamic acid level. This is immediately 

followed by Gusau Dam with glutamic acid value of 

13.63g/100g protein. This is consistent with the report 

of Adeyeye and Adamu (2005), Oshodi et al., (1993). 

Aspartic acid for all the locations ranged between 7.69 

to 9.42g/100g protein, again Bagega River here 

recorded the lowest value. Glutamic acid and aspartic 

acids were the most concentrated amino acids in the 

fish samples, both of which are acidic amino acids. 

Olaofe and his co-workers (1993, 1994), Oshodi et al., 

(1993) and Adeyeye and Adamu (2005) reported 

similar values in glutamic acid and aspartic acids. 

Aspartic acid is interconvertible with asparagine, and 

therefore the two amino acids have many functions in 

common. It increases stamina. One of the two main 

excitatory amino acids, the other being glutamate 

(glutamic acid) helps in protecting the liver by aiding 

the removal of ammonia. Cystine (Cys) is the least 

amino in all the six (6) locations studied for amino 

acid, with a value that ranged between 0.73 – 0.85 

g/100g protein. Cysteine and Cystine are 

interconvertible. Two molecules of Cysteine make 

cystine. It acts as an Antioxidant. Protective against 

radiation, pollution, ultra-violet light and other causes 

of increased free radical production. It is essential in 

growth, maintenance, and repair of skin. Its deficiency 

is seen in chemical sensitivity and food allergy (Ali et 

al., 2005). The lysine content of the fish sample (5.62 

– 7.85 g/100g crude protein) was closed to the content 

of the reference egg protein (63mg/g), which will 

therefore serve as a good source for fortification of 

cereal weaning foods. It also helps to form collagen, 

the connective tissue present in bones, ligament, 

tendons, and joints. It assists in the absorption of 

calcium. It is also essential for children, as it is critical 

for bone formation (Ali et al., 2005).  
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Table 2b: Proximate analysis (%) of the Fish Samples from Rivers in Zamfara State in both wet and dry seasons of 2015 

 Bagega  Sunke  Abare  

PC Wet Dry Wet Dry Wet Dry 

Moisture 71.05 ±6.01 69.85 ±4.60 72.51 ±5.20 68.07 ±2.83 71.56±6.14 70.89 ±6.69 

Ash 11.21 ±0.20 9.74 ±  1.39 6.64 ± 2.50 6.77 ± 2.68 7.94 ± 0.86 7.35 ± 0.99 

Protein 60.78 ±8.16 59.51 ±3.45 62.23 ±1.48 62.01 ± 7.79 62.12 ±1.36 63.09 ±3.47 

Fat 11.34 ±4.11 10.90 ±2.73 10.30 ±1.91 12.31 ± 5.35 11.00 ±0.51 10.95 ±0.79 

Fibre 10.18 ±2.29 9.72 ± 2.99 10.94 ±1.45 10.78 ± 2.37 9.31 ± 0.31 9.54 ± 0.53 

Carbohydrate 7.48 ± 3.12 10.20 ±3.26 10.21 ±2.08 8.43 ± 2.95 11.20 ±2.28 10.20 ±4.26 

Organic Matter 88.81 ±0.20 90.22 ±1.40 93.36 ±2.50 91.87 ± 2.68 91.73 ±0.32 92.32 ±0.73 

n = 3; mean ± S.D 

 

Arginine is an essential amino acid for children growth 

(Robinson, 1987) and it is relatively high in the fish 

samples, this is in agreement with the result of 

Adeyeye (2005). The total essential amino acids in the 

fish sample ranged between 33.95 – 42.58g/100g 

crude protein without tryptophan (which was not 

determined) which is between 67-76.5% egg reference 

proteins (566mg/g) (Paul et al., 1980).This suggests 

that the fish sample would contribute significantly to 

the supply of essential amino acid in the diet. The 

result on total essential amino acid is comparable to 

some literature reports of 351mg/g in Zonocerus 

variegatus (Adeyeye, 2005a), 350.3mg/g in 

Macrotermes bellicosus (Adeyeye, 2005b), 480mg/g 

in Limicolonia spp, 361mg/g in Archattina archattina 

and 450mg/g in Archattia marginata (Adeyeye and 

Afolabi, 2004) and 354mg/g in Gymnarchus niloticus 

(Adeyeye and Adamu, 2005). The total Sulphur amino 

acid (TSAA) ranged between 2.60 – 3.09g/100g crude 

protein which was below the recommended value of 

58mg/g for infant (FAO/WHO/UNU, 1985).  

 
Table 3: Amino acid composition of fish from major dams and rivers FAO/WHO/1985 

 
The data are means and standard deviations of duplicate values. Key:  a= amino acid, b=basic and e=essential 

 
Table 4: Essential, Non-Essential, Acidic, Basic, Neutral, Aromatic Amino Acid (g/100g) Protein of Fish Sample (Dry Weight) 

Amino Acids L1 L2 L3 L4 L5 L6 

Total Amino Acid(TAA) 88.01 89.77 86.41 82.26 80.76 72.56 

Total non-essential Amino 

Acid(TNEAA) 

47.08 47.19 46.73 44.89 46.6 38.61 

Total essential amino acid(TEAA)             

With HIS 40.93 42.58 39.68 37.37 34.16 33.95 

No HIS 38.12 39.83 36.68 34.5 31.92 31.46 

% TNEAA 53.49 52.57 54.08 54.57 57.7 53.21 

With HIS 46.51 47.43 45.92 45.43 42.3 46.79 

No HIS 43.31 44.37 42.45 41.94 39.52 43.36 

Total neutral Amino Acid(TNAA) 49.38 49.33 46.31 43.64 42.71 39.47 

Total Acidic Amino Acid(TAAA) 22.44 23.65 24.32 23.56 22.96 19.65 

% TAAA 25.5 26.35 28.14 28.64 28.43 27.08 

Total Basic Amino Acid(TAAA) 16.19 16.79 15.78 15.03 15.09 13.44 

% TBAA 18.4 18.7 18.26 18.27 18.68 18.52 
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Table 5: Amino Acid Scores of the Fish Sample from all Six Locations 

Amino Acids Provisional Amino Acid 
Scoring Pattern(a) 

L1 L2 L3 L4 L5 L6 

Isoleucine 40.00 0.900 0.965 0.850 0.803 0.878 0.850 

Leucine 70.00 1.000 1.030 0.950 0.800 0.977 0.901 

Lysine 55.00 1.360 1.430 1.400 1.020 1.240 1.150 

Met+cys(TSAA)b 35.00 0.880 0.870 0.800 0.740 0.870 0.770 

Phe+tyr(TArAA)c 60.00 1.200 1.170 0.970 0.950 1.110 1.080 

Threonine 40.00 0.930 1.060 0.810 0.810 0.980 0.920 

Tryptophan  10.00 nd nd nd nd nd nd 

Valine 50.00 0.780 0.890 0.680 0.670 0.760 0.720 

a= values used in scoring by WHO (2009). nd= not determined,  b(TSAA)= Total Sulphur Amino Acids, c(TArAA)= Total Aromatic Amino 

Acids. 

 

This may be one of the causes of illnesses as a result 

of malnutrition in children reported by MSF (2010), 

and that with the outbreak of lead poisoning incidence 

in Zamfara State, at least 10,000 people of which 2000 

children under the age of 5years are in danger of death 

or severe illness from seven villages. The total 

aromatic amino acid (ArAA) of the fish sample from 

all the six (6) locations ranged between 5.74 -

7.12g/100g crude protein which is in close range with 

values suggested for ideal infant protein 68 to 

188mg/g crude protein (FAO/WHO/UNU, 1985). 

Protein is made up of acidic, basic and neutral amino 

acids, this present investigation revealed that neutral 

amino acid is the most abundant in the fish sample 

from all the locations under study. While total basic 

amino acid is the least abundant. The entire fish 

sample protein is likely to be acidic, this is because the 

percentage total acidic amino acid ranged between 

25.50 – 28.64% is greater than the percentage total 

basic amino acid which ranged between 18.26 – 

18.70%. The amino acid scores further suggest that 

valine an essential amino acid has the lowest amino 

acid score with value between 0.67 – 0.89 (67- 89%). 

Valine one of the 3 major branched chain amino acids 

(BCAA) the other 2 being leucine and isoleucine of 

which are involved in muscle strength, endurance and 

muscle stamina. Any acute physical stress (including 

surgery sepsis, fever, trauma, starvation) requires 

higher amounts of valine, leucine and isoleucine than 

any other amino acids.  

 

Conclusion: The analysis of the amino acid of the fish 

sample, mining of gold has had influence on the 

nutritional quality and quantity of the fish. This is 

especially so because of the low concentrations of the 

essential amino acid concentration of the fish from the 

rivers which are predominantly area of gold miners. 

The amino acid profile of the fish sample revealed that 

Glutamic acid and Aspartic acid are the most 

concentrated amino acid present in the fish, while the 

Lysine content of the fish can serve as a good source 

of protein for the fortification of cereal weaning foods. 
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