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Abstract: Four west African freshwater food fishes namely Clarias gariepinus, Heterobranchus bidorsalis,
Gymnarchus niloticus and Malapterurus electricus, were analysed for their flesh yield, waste yield, proximate

and mineral composition, with a view to obtain their utilization potentials. Proximate composition revealed their
crude protein, crude lipid and ash as 66.66, 18.7 and 6.3%% in C. gariepinus, 69.30, 19.67 and 5.96% in H.
bidorsalis, 66.66, 18.74 and6.39% i G. niloticus, 66.66, 18.74 and 6.39% m M. electricus, respectively. The total
flesh obtainable ranged from 70.57 to 81.62% in C. gariepinus, 75.34% to 84.23% in A. bidorsalis; 70.57 to
81.62% in G. niloticus, and 70.57 to 81.62% in M. electricus. Waste yield was 29.43% in C. gariepinus, 24.67%
m H. bidorsalis, 29.43% in G. niloticus, and 24.67% in M. electricus. The sizes of the four fish species did not
significantly affect the proximate composition of their flesh
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INTRODUCTION

In Africa, fish is the cheapest and one of the most
readily available sources of animal protein in the diets of
rural and urban dwellers. Fish and fish products are lughly
nutritious, with protein content of between 15 and 20%
and are particularly efficient in supplementing the cereal
and tuber diets widely consumed in Africa. Fish flesh is
the easiest to digest with fillet of most species having
protemn digestibility of between 90% and 98% . The major
commercially important fishes include Gymmarchus
niloticus, Malapterurus electricus, Clarias gariepinus,
C. anguillaris, Heterobranchus bidorsalis and H.
longifilis. The knowledge of their tissue composition is
essential for their optional utilization as food fish.
Chemical compositions vary widely, not only from fish to
fish of the same species but also with an individual fish!'
and the extreme variation in their utilizations™. Most of
the previous research on African freshwater food fish
species has been directed to mainly the study of their
biology and ecology. Limited attention has been paid to
the nutritional values, flesh yield and chemical
composition of many important freshwater food fish
species™”. The objective of the study was to assess the
variability in flesh yield and chemical composition of the
flesh of four commercially important African freshwater
food fishes namely C. gariepinus, H. bidorsalis, G.
niloticus and M. electricus.

MATERIALS AND METHODS

Adult C. gariepinus, H. bidorsalis, G. niloticus and
M. electricus specimens were purchased live from the
artisanal fishermen m River Ogbese, River Niger and River
Benue in Nigeria. They were transported live m 50 L
capacity open plastic containers to the Department of
and Wildlife of Federal University of
Technology, Akure laboratory. The fishes were killed and
each fish was measured for standard length (SL, cm) and
weighed on a mettler balance (g). The fish specimens were
dissected and the viscera of individual fish specimen was
removed and weighed to determine the tissue weight
composition of the fish flesh and were thereafter were
separated into their anatomical sections. The % flesh and
waste yield was calculated as:

Fisheries

% Flesh yield = Total weight — Waste yield x 100
Total weight

% Waste vield = Total weight — flesh yield x 100
Total weight

The fleshes were cut into slices of 50 g each and the
samples were oven-dried at 105 °C for 3 hours. Dried
samples were milled separately; the flesh was minced by
using Moulinex blender and later kept inside labeled
cellophane inside the desiccator. Moisture was
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determined by over drying at 105 °C for 24 hours and
fillets obtained were used for analyses. Crude protein was
determined by the micro-kjeldahl methods™ after
distillation process. Crude lipid content was determined
after extraction with 40-60 °C petroleum either for 8 hours.
Ash determination was pre-ashed and kept in the muffler
furnace at 500 °C for 3 h. The mineral contents of the
samples were determined by wet ashing/oxidation method.
2g of each flesh sample was ashed before transferring
them into a Muffler furnace (Gallenkamp SG94/11/183) at
550 °C for 3 hours. These samples were allowed to cool. 50
mls of distilled water was used to dilute the ashed residue
and filtered with filter paper into sample bottles. Mineral
elements were amalysed by atomic absorption
spectrophotometer, while Na and K contents were
determined by flame photometry (Model AASZ00A Buck
Scientific). P content was determined colormetrically
using the phospho—vanadomolybdate method.

RESULTS AND DISCUSSION

Mean weight and flesh yield of fresh samples of the
fish species are presented in Table 1 and 2 which showed
that there was no relationship between the body weight
and the total waste yield (Table 1). Proximate and
mineral analyses of the fish species are presented in
Table 3 and 4. Statistical analysis revealed no significant

Table 1: Weight (g) of anatomical portions of fish samples

differences (p=0.05) in Fe, K, Na, Mg, P and 7Zn contents
of fresh samples of both species. The concentration of
manganese and copper were below the level of detection
in all the samples. The percentage anatomical weight
composition of the fish species are presented m Table 1.

Protein content was high in the three specimens and
there was a significant difference (p<0.05) in the lipid
values of all samples (Table 3). Fat content n ammals
depends upon their diet and method of processing
variation in fat is largely due to proportion of lean and fat
tissues with older amimals having greater proportion than
young ones (Degani,1988). Fatty fish are known to
deteriorate due to oxidation of fat (lipid) content of the
flesh resulting in rancidity and off flavour®”. Species with
higher lipid content requires careful post harvest handling
to avoid spoilage whereas fishes like M. electricus and G.
niloticus with low lipid content are less prone to oxidative
rancidity and thus, it is possible to use them for low lipid
concentrates. Ash content showed a significant
difference (p<0.05) for all the samples. For mineral, fish
meat is regarded as a valuable source of Ca and P while
marine fish have high content of T. The Na content of fish
meat 1s relatively low and this makes it suitable for low
sodium diets™?.

In terms of flesh yield, differences in morphology
might be responsible for the varnation in the flesh yield of
individual species. The resultof the present study

Total weight Flesh yield weight Head weight Viscera weight Total waste

Clarias gariepints 490.06 +48.60 346.02 £29.90 113.06+18.30 31.04+12.06 144.04+31.58
Heterobranchus bidorsalis  396.10 +38.40 202.80+20.88 88.40+10.10 14.81 £3.65 103.30+£28.75
Gymnarchus niloticus 628.67 £35.84 450,78+ 8.75 119.04+ 20.38 5885+£21.36 177.88+ 37.56
Malapterurus electricus 212374+ 51.94 155.86+37.71 44.81+ 16.29 11.70+4.97 5651+ 18.89
Table 2: Percentage (%0) composition of anatomical portions to total weight of fish samples

Clarias gaviepinus Heterobranchus bidorsalis Gymnarchus niloticus Mulapterurus electricus
Fleshyield 70.57+6.07 75.3344.84 71.86+4.33 7344 £4.42
Head 23.03+4.21 19.60+£2.49 18.86+2.25 21.02+4.30
Viscera 6.40+1.86 5.07+1.25 9.28+2.91 5.54+1.47
Total waste 20.43+4.20 24.67+4.64 28.14+4.33 26.56 +4.42

Values are means of three replicates + 8D; Means in a row with the similar superscripts are not significantly different (p > 0.05) from one another.

Table 3: Proximate composition of firesh fish samples

Dry matter Crude protein Crude lipid Tatal ash NFE
Clarias gariepimis 26.49+0.04 66.6620.47 18.74+0.26 6.39+£0.69 1.9320.62
Heterobranchus bidorsalis 27.30£0.09 69.30+0.27 19.67+0.37 5.96£0.42 1.84+0.33
Gymnarchus niloticus 20.92+0.23 85.18+1.92 7.49+0.33 6.39+1.32 0.94+0.55
Malapterurus electricus 26.83+1.74 81.30+1.06 9.1740.41 6.74+0.95 2.79+0.29

Values are means of three replicates + SD; Means in a column with the similar superscripts are not significantly different (p > 0.05) from one another

Table 4: Mineral composition of fresh fish samples

Clarias gariepinus Heterobrame hus bidorsalis Gymnarchuls niloticus Mudapterups electricus

Fe 15.28+1.64 19.24+1.28 1847+ 1.08 12.84 £1.16
Mg 118.57+16.80 108.10+18.38 97.77+ 6.87 111.01+ 17.62

K 79.08+8.78 82.32+13.96 80.77+£9.08 85.52+16.93
Zn 26.65+0.82 28.92+3.26 23.7%+ 0.46 28.30+4.56

Na 72.02+5.23 70.89+7.08 62.98+5.73 71.64 +8.86

Ca 26.79+6.50 27.96+3.44 28.94+6.33 30.94 £1.72

P 883.02+£38.40 912.04+62.96 913.14+52.64 1199.90 +£312.87

Values are means of three replicates + 8D; Means in a row with the similar superscripts are not significantly different (p = 0.03) from one another
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revealed a direct relationship between fish size flesh and
waste vield (Table 1 and 2). Observations from the fish
species investigated m the present study revealed the
variability in absolute weight and percentage weight
composition among species and within species of the
same family. This may be due to differences in
morphology of individual species. Although, it 18 difficult
to compare the flesh yield with respect to individual fish
species, fresh M. electricus showed the highest flesh
vield of 73.44%. Apart from the nutritional significance for
the above species, their high flesh yield could be utilized
mn the setting up of cottage industries for the production
of fish fillets, fish mince, fish sausages, pies, fish nuggets
and condiments. These utilization channels of these fish
species may further enmhance the distribution of the
commercially exploitable species of freshwater fishes.

Waste Yield: The results of the present study also
revealed a direct relationship between size of flesh and
waste yield as shown in Table 1 and 2. The weight or
length of the fish species under study was positively
correlated which means that the habitat was suitable
for the fish growth. Total waste vield was between
26.56 and 30.48% out of which waste attributable to the
head region accounted for 71.06% of the total waste. Size
was also positively correlated to waste yield™. The
results showed that significant amount of wastes were
generated (Table 1 and 2). Apart from the utilization of
fish wastes in the production of fish meals!' "3, the use of
other part of fish such as the bones and the scales as well
as fish and shrimp wastes m the production of other
industrial by-products! ™,

Flesh wyield and chemical composition of C.
gariepinus and H. bidorsalis revealed the variability of
the absolute weight and percentage weight composition
among species of the family. It may be very difficult to
compare the flesh between C. gariepinus and H.
bidorsalis since the knowledge of their diet in their
environment 1s not available, however, C. gariepinus
showed low flesh yield than H. bidorsalis. The variability
in the body composition of fish has been attributed to
several factors such as environment, age, size, diet and
species™™™",

The relatively ligher protemn content of H.
bidorsalis than C. gariepinus, may be as a result of its
feeding habit, although H. bidorsalis and C. gariepinus
are omnivorous, Heterobranchus has a high propensity
for being piscivorous Generally, clariid catfishes have
higher percentage of protein than other fishes. Although
the amount of protein in the fish flesh is between
66.66 and 69.30%, values lower than 65 or high as 76%
occasicnally accounted  in [216]

are some species
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The result of the proximate composition of dry matter
showed that H. bidorsalis had higher percentage of fat
than C. gariepinus and this may be attributed to the
possession of adipose fin which serve as fat storage in .
bidorsalis. The fat content of fish varied very much more
widely than the moisture and protein contents. The
highest differences between highest and lowest fat
content was 2.9%, the positively correlated relationship
between the flesh yvield and fat content of the flesh agreed
with those found in some studies on rainbow trout and
Alfrican catfish™.

In C. gariepinus, the major varation occurs in the
ash content (Table 2). Ayinlacbtained 3.0-3.2% (wet
body tissue) while in this study, the ash value ranged
between 5.66 and 9.20%. This could be due to variation
in the environment and ingested metabolic rate!'®. This
observation was supported by Reinitz/'that different
species of fish and even strain within the same species
vary significantly n the nutritional content of the carcass.
The relationship between body weight and percentage
protein in the tissue is significant (p<<0.053) as seen in
Table 3. These results agree with those reported for
rambow trout. The body composition of fish is
influenced by previous nutritional lustory and the
specimens in this study may have similar nutritional
history, therefore, the only influencing factors might be
age and size or even sex. The findings of Degani™agrees
with this study that C. gariepinus and H. bidorsalis have
a very high protein level in the muscle and is relatively
high compared to other camivorous fishes.
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