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ARTICLE INFO:

é;?b ohvdrate Fishes are regarded as an alternative source of protein it has high nutritive value due to
Lipid y ' its favourable content and balance of essential and non-essential amino acids. 24 fishes
I\/:(F;:s'fljre weighing averagely 500g; eight (8) from each of the three sampling stations (inlet, mid

! basin and outlet of the reservoir); representing the eight (8) different species of fish
Protein were collected from Yardantsi Reservoir for six months across two seasons. The
samples were transported in cold chain to the Zoology Laboratory, Federal University
Gusau for further analysis. The proximate composition (% ash, carbohydrate, lipids,
moisture, and protein contents) of fish dorsal muscles was determined using standard
methods. Proximate compositions of different species indicated significant difference
at p < 0.05 in all parameters checked. Clarias gariepinus recorded the highest
percentage protein contents (51.36+0.23%) followed by L. niloticus (48.17+0.21%) and
W. attu (43.03+£1.29%) while L. gonius recorded the least (34.72+0.42%). Lipid content
greatly varies with B. bajad having the highest lipid content (9.61+1.34%) and W. attu
having the lowest (7.95+£0.23%); in all cases the percentage composition of lipids were
above 5%; hence none of the species under study is lean; these could be attributed by
their feeding habit, feed in-take as well as breeding capabilities or species-specific
physiological characteristics. Carbohydrate content below 10.2% in fish muscle is
considered low; hence the fishes under study recorded low; between 5.424+0.01% in O.
niloticus and 9.00+0.65% in B. bajad: this may be influenced by conditions
experienced before and during capture, which lead to depletion of glycogen stores.
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INTRODUCTION include calcium, iodine, iron, and potassium.
Fish are an excellent source of high-quality Fish fat content ranges from 0.2% to 25%.
protein, vitamins, and other essential However, fats from fatty fish species contains
micronutrients that promote human health; these poly unsaturated fatty acids (PUFAs) namely
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docosahexaenoic acid (DHA), eicosapentaenoic
acid (EPA) and omega-3 fatty acids which are
essential for proper growth of children and
prevent cardiovascular diseases including
coronary heart disease. These fatty acids are
found in all parts of the fish body. They are
constituents of different lipid classes such as
triacylglycerols, partial glycerides,
phospholipids, lyso-phospholipids, free fatty
acids, and esters. Fish and its products are often
the only source of animal protein for poor and
food insecure populations (Suganthi et al., 2015;
Little et al., 2016). Gusau environs as well
depend on fish as the cheap source of animal
protein; hence the need to assess the proximate
composition of commonly available fish species.
The proximate (chemical) composition of most
fish are primarily lipids, proteins and water and
these constituents make up more than 70% of
the fish total mass. Other minor constituents
include carbohydrates, minerals, and vitamins.
In addition, fish oil is rich source of vitamins
including vitamin A, D, E, and K, which are
soluble in oil and need to be taken regularly due
to its key roles in human health and metabolism
(Kinsella, 1987). Tilapia and catfish were
reported to be rich in mineral elements with the
concentrations of these elements in the edible
parts of the fish following this order
Mg<Ca<P<Na<K (Dauda et al., 2021).

Proximate composition of fish varies according
to geographical locations, seasons, sizes, and
stages of maturity. Fish protein is regarded to be
of high nutritive value due to its favourable
content and balance of essential and non-
essential amino acids. Protein and amino acid
requirements vary through life and are generally
higher among young growing children compared
with adults. Fish tissue contains from about 11-
24% crude protein depending on nutritional
conditions, species, and the type of muscle.
Although amino acid composition might vary
among different tissues, there is a remarkable
similarity in the same tissue among various
cultured fish species. Total mean mineral
content (ash) of fish fillet is very close to 1% of
its wet weight. Some fatty fish species exceed
this figure up to 1.6% (e.g. Sardine pilchardus)
and some molluscs, even higher, more than 2%.
In summary, fish flesh comprised of water in a
larger percentage (70 to 80%), a moderate
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amount of protein (20 to 30%) and a small
quantity of lipid (2 to 12%). (Ali et al., 2005).
Solomon et al. (2024) reported O.
niloticus crude protein content of
14.04 £ 1.15%, ranging from a minimum value
of 12.28% to a maximum value of 15.94%:; the
finding revealed that O. niloticusis a good
source of protein compared to its fat and mineral
contents. The mean fat content was
1.88 + 0.53%, ranging from a minimum value of
1.28% to a maximum value of 2.99%.

Fish is frequently being used not just for human
consumption; it is also a key ingredient in fish /
poultry feed formulations. Fish-based products
are packed with vital nutrients that provide an
essential source of energy for the body (Koffi-
Nevry et al., 2011). Numerous studies, shows
that people with higher incomes are more
concerned with eating nutritious foods and also
people of age are recommended to eat fish or
chicken (white meat) in place of red meat (e.g.
mutton or beef) which effects include increased
risk of type 2 diabetes (T2D), cardiovascular
disease (CVD), cancer (breast, colorectal, lung
cancer, uterine, and hepatocellular carcinoma),
obesity. Evaluation of proximate composition
gives a thorough nutritional profile of the chosen
fish species. In this regards, this study will be
the first to record the proximate composition of
different freshwater fish of Yardantsi Reservoir
Gusau.

MATERIALS AND METHODS

Study Area

Yardantsi Reservoir is located in Gusau Local
Government Area of Zamfara State, Nigeria,
located  between latitude  12°08'12.86"-
12°14'02.40"N and longitude 6°36'50.83"-
6°44'41.20"E (Jabbi et al., 2018) (Figure 1) and
occupies an area of 3,364km?2. The mean annual
rainfall in the area is 990mm. The type of
vegetation in this area is the Sudan Savannah,
mostly dominated by grasses, and small trees
(Ibrahim and Magami 2016). The reservoir was
constructed purposely to provide water for
domestic uses to Gusau populace as well as to
improve, irrigation and fishing activities in the
area (ECANL 1990; Jabbi et al., 2018).
Collection and Identification of Fish Sample
A total of twenty four fishes weighing averagely
500g; eight (8) from each of the three sampling
stations (inlet, mid basin and outlet of the
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reservoir); representing the eight (8) different
species of fish (Table 1) were collected from
Yardantsi Reservoir, Gusau Zamfara State on
monthly basis for six months. The selection of
these species was informed by the fact that, they
are the most widely accepted and most available
in the community even though there are other
different species that are indigenous. The
samples were later transported in cold chain to
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the Zoology Laboratory, Federal University
Gusau for further analysis. ldentification was
done using morphological characteristics of the
experimental fish (Wildekamp and Van der Zee,
2003; 10TC, 2013; FAO, 2019; FMNH, 2020).
This study was conducted across two seasons
(i.e. dry season; March to May 2025 and rainy
season; June to August 2025).

Figure 1: Study Area Map

Processing of Sample

Each fish species (i.e. the replicate samples from
different stations) was washed with tap water to
remove dirt, the fish was then eviscerated and
filleted manually using a sharp knife, and
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viscera were removed, rinsed over with tap
water to clear away blood and mucus and other
unwanted substances then pulverized and
homogenized using an electric  mixer
(MXBAOHENG high speed homogenizer FSH-
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2A) for 2 min at high speed (22000 rpm) under dried in an oven at 100°C for 10 minutes, cooled
ambient conditions (Basira et al., 2025). The in a desiccator and weighed (W3). Two grams of
samples were stored at 0°C for maximum of 24 finely pulverized sample was weighed (W>) into
hours until performing proximate composition the previously weighed clean crucible which
analyses. All analyses were duplicated by was ignited in the muffle furnace at 550°C for 1
sampling from the homogenates. hour and cooled in a desiccator. The crucible
Proximate Composition Analyses and its content were transferred into the muffle
The  proximate  composition (%  ash, furnace and the temperature was increased
carbohydrate, lipids, moisture, and protein gradually until it reached 550°C. Later the
contents) of the fish dorsal muscles were sample was left in the furnace for 8 hours to
determined using the methods of the AOAC ensure proper ashing. The crucible containing
(2003) as outline in equation i to iv below. the ash was allowed to cool to 200°C, the
Estimation of Ash Content crucible was removed and cooled in a desiccator
The method used by Uzma et al. (2018) was until constant weight was obtained (Ws). The
used for the estimation of ash; the ash content percentage ash content was calculated using
was measured by muffing samples at 600-700°C equation (i).
to dry the ash content; Porcelain crucible was
0L — W, — W, .
Ash content (%) = fwz Wy X100 (D)
Table 1: Different Fish Species Commonly Found in Yardantsi Reservoir
Scientific Name Common Name Hausa Name
Oreochromis nitoticus Nile tilapia “Karfasa” or “Buku”
Lates nitoticus Nile pearch “Giwan Ruwa”
Clarias gariepinus African catfish “Tarwada”
Wallago attu Boal fish or Fresh water shark “Harya” or “Mazo” or “Ramfai”
Synodontis schall Snakehead murrel “Kurungu” or “Karaye” or “Jabar
Ruwa”
Labeo gonius Minor carp “Kursa”
Bagrus bajad Bayad “Ragon Ruwa”
Hyperopisus bebe Bebe elephant fish “Kuma”
Estimation of Carbohydrate carbohydrate content was obtained by simply
The percentage carbohydrate content (i.e. subtracting the total percentage of ash, protein,
nitrogen free extract) was calculated using the along with water from 100. The carbohydrate
procedure described by Abdullahi et al. (2022) content was calculated using equation (ii).

and Basawarajeshwari et al.,, (2023); the

Carbohydrate (%) = 100 — % of (Ash + fibre + lipid + Moisture + Protein) ...... (ii)
Estimation of Lipids Content

The lipids content was estimated by the Soxhlet The round bottom flask and a condenser were
method (reformed chloroform—methanol connected to the soxhlet extractor, and cold
extraction at a ratio of 2:1). Crude lipid was water circulation was put on. The heating mantle
estimated as the difference in weight of non- was switched on and the heating rate adjusted
extracted and extracted muscle samples (Parrish until the solvent was refluxing at a steady rate.
et al., 2015). Four grams of sample was weighed Extraction was carried out for 6 hours. The
(W,) into a clean, dried 500ml round bottom solvent was recovered and the oil was dried in
flask containing few anti-bumping granules was the oven at 70°C for 1 hour. The round bottom
weighed (W,) and 300ml of petroleum ether flask and oil were cooled and then weighed
(40°C-60°C) was poured into the flask fitted (Ws). The percentage lipid content was
with soxhlet extraction unit for the extraction. calculated using equation (ii).
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. W, — W,
Lipid content (% ) = fwz W, XT00 (iii)
Estimation of Moisture Content excluding the skin. Clean crucible was dried to a
The fish muscle moisture content was analyzed constant weight in an air oven at 110°C, cooled
from the muscle samples taken from the dorsal in a desiccator and weighed (W3). Two grams of
muscle as described by Uzma et al. (2018). The finely pulverized sample was weighed in the
fish was frozen at -20°C and freeze-dried to crucible and then re-weighed (W>). The crucible
constant weight before being stored at -80°C. and its content were dried in an oven to a
Muscle samples were taken below the dorsal fin constant weight (Ws). The percentage moisture
and between the pectoral and caudal fins, content was calculated using equation (iv).
Moisture content (% ) = Wa — ngWE Wy X100 e (1)
100cm?® volumetric flask and diluted to mark
Estimation of Protein with distilled water. 10ml aliquot of the diluted
The crude protein contents of the feeds and fish solution or digest was pipette into Markham
were analyzed using Kjeldahl method from semi macro nitrogen steel and 10cm?® of 40%
freeze-dried muscle samples. Two grams of the sodium hydroxide (NaOH) solution was added.
sample was weighed into 100cm® Kjeldahl The liberated ammonia was trapped in a 100cm?
digestion flask and about Ig of catalyst mixture conical flask containing 10cm? of 40% boric acid
(K2S0O4 and CuSOa) was added to speed up the and 2 drops of methyl red indicator. Distillation
reaction. 25ml of concentrated sulphuric acid was allowed to continue until pink colour of the
(HZSOA) was added into the flask. The content in indicator turned green. The content of the
the Kjeldahl digestion flask was heated slowly at conical flask was titrated with 0.1M HCI, with
first in Kjeldahl heating unit frosting subsides end point indicated by a Change from green to
and then more vigorously with occasional pink colour. The volume of the acid used for the
rotation of the flask to ensure even digestion and distillate as well as the blank was noted. The
avoid over heating of the content. The heating percentage crude protein content was calculated
continued until a clear solution was obtained. using equation (v) and (vi).

After cooling, the solution was transferred into

. _ {0.014xMx (V, — V,)}
Nitrogen (%) = 1o /Weight of test sample ¥ 100 ...... ... (v)

Where:

M = actual molarity of acid,;

V1 = volume of HCI required for 20ml sample solution;
Vo = volume of HCI required for the blank;

Atomic weight of nitrogen = 0.014

Protein (% ) = % Nitrogen % 6.25 ... ... e e e e e (WD)

Estimation of Fibre into the flask and 100cm? of hot (0.312) NaOH
Two grams of finely pulverized sample was solution was added and the mixture boiled under
weighed into an extraction apparatus, fat was reflux for 30 minutes and quickly filtered under
extracted with liquid petroleum spirit (40°C- suction. The insoluble residue was washed with
60°C) the extract was removed and dried at boiling water until it was base free. It was then
105°C for 30 minutes. Two grams of the dried to constant weight in an oven (100°C), and
defatted sample was weighed into a dry 600cm? later cooled in a desiccator and weighed (C»).
round bottom flask. 100cm? of (0.023M) H,SO4 The weighed residue was incinerated in a muffle
was added and the mixture boiled under reflux furnace at 550°C for 2 hours, cooled in a
for 30 minutes. The hot solution was quickly desiccator and reweighed (Cs). The percentage
filtered under suction. The insoluble matter was crude fibre content was calculated using
washed several times with hot water until it is equation (vi).

acid free. This was quantitatively transferred
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Fibre (%) = 2 ~ Cgfw X100 ... .. ... (VI)
Where:

C: - C3 = loss in weight on ashing (incineration);
W = weight of original sample.

Data Analysis

The results obtained were analyzed statistically
by performing ANOVA using Statistical
Package for Social Sciences (SPSS 23 version)
software to determine mean percentages,
standard deviations, and correlation matrices. P-
value of <0.05 was used to show significant
differences. Appropriate letters super script on
the data tables indicates statistical significant
differences.

RESULTS AND DISCUSSION

Proximate compositions of different species
from Yardantsi Reservoir Gusau were presented
in Table 1; these indicated significant difference
at p < 0.05 in all the parameters checked.
Variation in proximate composition in the
presence study may relates closely to fish
feeding habit; as some are herbivorous, others
carnivorous and some omnivorous; this is in
partial agreement with the study of Oyelese
(2006) in few species while others aligned. Fish
feeds on wide range of foodstuffs from which it
obtains the required nutrients for its growth and
development. The  percentage  moisture
composition is a good indicator of the relative
energy, protein and lipid content; the lower the
moisture content, the higher the lipids and
protein content of the fish and as well the higher
the energy density of the fish (Aberoumad and
Pourshafi, 2010). Table 2 presented the mean
proximate composition of different species of
fishes from Yardantsi Reservoir Gusau.

Fish protein is regarded to be of high nutritive
value due to its balance of essential and non-
essential amino acids as well as their favourable
content. Seafood proteins are also highly
digestible, with digestibility of raw fish meat in
the range of 90-98%. Out of the six parameters
studied; protein was the major constituent in the
fish body, this indicate that it is very essential
for growth and development (Suganthi et al.,
2015). Clarias gariepinus recorded the highest
percentage protein contents (51.36%0.23%)
followed by L. niloticus (48.17£0.21%) and W.
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attu (43.03+1.29%) while L. gonius recorded the
least (34.72+0.42%); these could be attributed
by their feeding habit, feed in-take as well as
breeding capabilities; this is in agreement with
the findings of Dauda et al. (2021) on
Comparative proximate and mineral analysis of
fishes (tilapia and catfish) found in Damba and
Wanke road Dams —Gusau, Zamfara State,
Nigeria, who reported 54.25+1.06% and
52.15+1.02% and. as fish crude protein
concentration from Damba and Wanke road
Dams respectively. C. gariepinus also have the
lowest moisture contents; this is in line with the
findings of Aberoumad and Pourshafi (2010).
Bolawa et al. (2021) reported higher protein
content range of 30 — 38 % in Oreochromis
niloticus which is higher than the protein content
in meats, poultry, or fatty fishes; this is in line
with our findings on protein content of
Oreochromis niloticus (39.84+1.29%). This
study is not in agreement with the study of
Basawarajeshwari et al. (2023) on composition
and nutritional value of six freshwater fish
species from Kalaburagi Region of India; who
reported the protein contents of O. niloticus to
be 16.52+0.24%, this might be attributed to the
difference in the regional environmental factors.
It was also found that lipid content greatly varies
with B. bajad having the highest lipid content
(9.61+1.34%) and W. attu having the lowest
(7.95+0.23%); in all cases the percentage
composition of lipids were above 5% (Figure 1);
hence none of the species under study is lean
(Bolawa et al., 2011; Stanby,1982). O. niloticus
recorded 9.41+0.18% lipid contents; this is less
than the concentrations (16.25% to 18.6%)
reported by Bolawa et al. (2011) and high than
the concentrations (5.07+0.05%) reported by
Basawarajeshwari et al. (2023). B. bajad
moisture contents were among the three species
that recorded lower concentrations and as a
result, its carbohydrate contents were higher
compared to that of other species under
consideration (Table 2).
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The tilapia recorded least fibre contents of
3.01+0.51%, this is in line with findings of
Dauda et al. (2021) who also reported least
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+0.01%) from same habitat. Moreover Bolawa
et al. (2011), reported a crude fibre
concentration of 3.26% in tilapia, this is in

concentration (1.0 +0.01%) in tilapia from agreement with our findings.
Wanke road Dam in relation to catfish (1.5
Table 2: Mean Proximate Composition of Different Species of Fishes from Yardantsi
Reservoir Gusau
Fish Species Parameter (%)
Ash Carbohydrate  Fibre Lipid Moisture Protein
O. niloticus 6.51+0.21° 5.42+0.01¢ 5.23+0.18¢ 9.41+0.18° 33.59+1.52°  39.84+1.29°
L. niloticus 6.09+1.54° 7.23+2.39° 3.01+0.51¢ 8.05+1.24¢ 42.91+1.06*  48.17+0.21°
C. gariepinus  7.03+0.09? 6.29+1.27°¢ 6.04+1.21° 8.71+0.29° 20.57+0.13%  51.36+0.23%
W. attu 6.21+2.11° 8.66+2.30? 7.29+0.04° 7.95+0.23¢ 26.86+1.62¢  43.03+1.29°
S. schall 5.89+0.29¢ 6.64+0.96° 5.09+0.27¢ 9.03+0.18° 38.38+0.21*  34.97+2.05¢
L. gonius 7.23+0.71° 7.03+1.25°¢ 8.01+0.10? 8.05+1.24¢ 34.96+0.33°  34.72+0.42¢
B. bajad 6.91+0.36° 9.00£0.65° 7.23+0.81° 9.61+1.34° 28.36+£1.29¢  38.89+0.37¢
H. bebe 5.36+0.63¢ 8.27+0.12° 6.19+1.36° 11.01+0.722 32.09+1.73*  37.08+1.22°

Note: Mean + S.E. values with the same superscripts along the same row are not significantly different at

p<0.05

Adeyemi et al. (2013) has reported that, interest
in dietary fibre has been enthused due to its
ability to prevent chronic diseases such as
cancer, cardiovascular diseases, and diabetes.
The present study has shown that L. gonius has
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the highest concentration (8.01%) of fibre and
least (3.01%) was recorded by the L. niloticus
(Table 2); it is therefore encouraged that, people
with chronic diseases as outline above shall stick
to L. gonius as nutritional supplement
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Figure 1: Mean Proximate Composition of Different Species of Fishes from Yardantsi

Reservoir, Gusau

The carbohydrate content below 10.2% in fish
muscle are considered low; hence the fishes
under study recorded low; between 5.42+0.01%
in O. niloticus and 9.00£0.65% in B. bajad
(Table 2); this may be influenced by conditions
experienced before and during capture, which
lead to depletion of glycogen stores and thereby
decrease in the carbohydrate level. Under anoxic
conditions post-mortem, glycogen will continue
to be metabolized, resulting in reduced pH along
with increased lactic acid and eventually gradual
loss of the meaty and sweet character of fresh
fish.

The range for the ash content was between
7.23+0.71% in C. gariepinus and 5.36%0.63% in
H. bebe (Table 2); this gave a clear indication
that C. gariepinus may be good sources of
minerals such as calcium, iron, magnesium,
potassium, and zinc as reported by Bolawa et al.

(2011).
CONCLUSIONS
This study suggests that the proximate

composition of different fish species varies
significantly. This might be attributed by the
physiology and environmental / behavioural
factors such as; migration, spawning, and
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starvation or heavy feeding. The species under
study shows higher protein and ash contents in
comparison with meats, poultry, or fatty fishes;
hence recommended for human consumption to
improve their good health. This study also
provides valuable information on variations in
proximate composition of various fish species
studied in order to take necessary precautions in
processing from a manufacturer point of view
and also to distinguish their nutritional value and
make a choice based on the information
provided by this study from a consumer point of
view. Variation in proximate composition in fish
tissues relates closely to feeding habit, feed in-
take, and their ecological niche as suggested by
Bolawa et al. (2011) or species-specific
physiological characteristics and or breeding
habit as outlined by Gokhan and Hikme (2011).
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