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Abstract:
The study was conducted during November 2018 - April 2019 in and around Berber
locality which is located in River Nile State in the north western part of the Sudan, to
determine the body weight composition, proximate analysis (moisture, protein, fat and
ash). A Total of 100 fish sample, 25 fish per species of four commercial freshwater
fish in Sudan, These were (Mormyrus caschive (Linnaeus, 1758) (Khashm al banat),
Hyperopisus bebe (Lacepede, 1803) (Sawya), Marcusenius cyprinoides (Linnaeus,
1758) (Um shiffa) and Mormyrops anguilloides (Linnaeus, 1758) (Taraza). Samples
were Scaled, Filleted, Cutting fins, Eviscerated, deheaded and Skeleton removed
using sharp knives each part was weight separately using sensitive balance , Standard
methods of Association of Official Analytical Chemists (AOAC, 2005) was used for
proximate composition analysis. Results of body weight composition revealed that
Mormyrus anguilloides and Marusenius cyprinoides gave the highest percentages of
fillets yield. (50%). While Hyperopisis bebe, Mormyrus caschive gave the lowest.
(49%, 47%. respectively). In proximate composition, moisture of (Hyperopisus bebe,
Mormyrus caschive, Marcusenius cyprinoides and Mormyrops anguilloides). Were
(67.14±0.29, 67.05±0.17, 66.95±0.07 and 66.84±0.12. respectively). Protein of
(Mormyrops anguilloides, Marcusenius cyprinoides, Mormyrus caschive and
Hyperopisus bebe) were. (21.66±0.89, 21.19±0.40, 19.85±0.09 and 19.79±0.06.
respectively). Fat of Mormyrus caschive, Hyperopisus bebe, Marcusenius cyprinoides
and Mormyrops anguilloides were (5.23±0.14, 5.16±0.07, 4.93±0.09 and 4.71±0.06.
respectively). Ash of (Mormyrops anguilloides, Marcusenius cyprinoides,
Hyperopisus bebe and Mormyrus caschive).were (2.23±0.08, 2.2±0.05, 1.98±0.10 and
1.96±0.11. respectively). They have significant difference in fish species and sex.
(P˂0.05)
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1. Introduction
The fisheries sector makes an essential contribution to human development, food

and nutrition security throughout the world, supplying vital nutrition to millions of
people. Fish, as a source of “rich food for poor people”, can play an important role in
improving food security and nutritional status [15]. In Africa, fishery sector supported
about 200 million people with food and nutritional security and also provides income
for 10 million people engaged in fish production, processing, and trade [16]. Sudan is
endowed with diversified surface and underground water resources, and a rable lands
that are suitable to support a vigorous capture fishery activities which are centered
around the river Nile and its tributaries, and the territorial water of Sudan on the Red
Sea.[1-10] Processing of fish involves essentially the utilization of conservation
procedures in order to retain quality and increase shelf life. It might likewise mean
increasing the value to produce a wide assortment of products. [14] Fillet and carcass
yields are very important parameters for both fish processing industry and fish
farmers, because they can assess the economic value of a fish species as well as to add
value to the final product. [7] The fish processing industry produces more than 60%
by-products as waste, which includes head, skin, trimmings, fins, frames, viscera and
roes, only 40% fish products are used for human consumption. Commercial filleting
of fish such as Cod, Salmon, Tilapia, Sea bream, and Pollack typically yields
approximately 60 -70% of by-products and 30% to 40% fillets of the whole fish
weight. Fish industry by-products can account for up to 75% of the catch depending
on post-harvest or industrial preparation processes, solid wastes generated from
seafood factories ranged from 30% -85% of the weight of landed fish. [8] This study
aimed to determine the body weight composition and fillet yield of four commercial
important freshwater fish species in Sudan, (Mormyrus caschive, Hyperopisus bebe,
Marcusenius cyprinoides and Mormyrops anguilloides) and Determine the chemical
compositions (proximate analysis) of the studied species.

2. Materials and Methods
Samples: Total 100 fish sample, 25 fish per species were collected and purchased

fresh at Berber city and Al-Abedieh city markets at early morning (catching by gill
nets). The samples were collected and transported in an insulated container under
chilled condition to refrigerate below 0 °C prior to use.
The equipment’s for preparation, include knives, cutting boards, containers, trash

bags, remove scales (flaky), gloves, measuring board (100 cm), sharpened, ice,
digital balance capacity 50 kg and digital balance capacity 200g.
Methods: Fish samples were washed thoroughly with tap water and weighed

individually, Total length and standard length of fish samples were determined in
(cm). Removed fish scales were weighed individually and The meat was cut away
from the back bones ,The dorsal, anal, caudal, pelvic, pectoral and tail fins were cut
from the natural line separating them from the body and weighed together (fins
weight). The abdominal fat and all internal organs were removed and weighted The
head is cut in front of the pectoral fins from the natural seems and weighted, fillet and
the bones are weighted separately.
Proximate Composition: Moisture content, crude protein, fat and ash were

determined for wet samples according to standard methods of Association of Official
Analytical Chemists [3].
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3. Results and Discussion

3.1. Body Weight Composition
The species investigated in the present study Mormyrus caschive, Hyperopisus bebe,

Marcusenius cyprinoides and Mormyrops anguilloides are popular market fishes in
rural and urban areas, and belong economically to the different traditional grades,
according to consumers and fishermen preference in Sudan.
comparison estimate was reported by [9] for the range of total weight and standard

length with Mormyrus rume (T.W: 242.2±22.570 g, S.L: 26.4±3.543 cm),
Gnathonemus cyprinoides (T.W: 55.8±14.815 g, S.L: 15.2±1.585cm), Gnathonemus
senegalensis (T.W: 79.25±41.154 g, S.L: 16.3±2.470 cm), which was lower than the
study results. Also with comparison estimale was reported by [13] for the range of
total weight and standard length with Clarias gariepinus (T.W:106.2- 274.6 g, S.L:
16.3-35 cm) and Tilapia zillii (T.W: 51.3-239.6 g, S.L: 9.3-20.1 cm) in Nigirea. The
weight of fillets of studied fish: Mormyrops anguilloides and Marcusenius
cyprinoides were the highest. (50%), but Hyperopisus bebe and Mormyrus caschive
were the lower (49% and 47%). were higher than results obtained from other
freshwater fishes in Sudan such as Labeo niloticus and synodontis schall. 49%, 40%
respectively [5].

3.2. Chemical Composition
Moisture content was higher in Hyperopisus bebe and Mormyrus caschive

(67.1±0.2 ,67.0±0.1), while the lower were Marcusenius cyprinoides and Mormyrops
anguilloides (66.9±0.0 and 66.8±0.1) respectively. Female of four species was higher
in moisture (67.1±0.2), while male was the lower (66.8±0.0). These results were
lower than results obtained from other freshwater fishes in Sudan. (Lates niloticus,
Bagrus bayad, Oreochromes niloticus, Synodontis schall and Teteradon lineatus)
(75%, 76%, 76%, 73% and 80%. respectively). Reported by [11] Also they were
lower than Bagrus bayad, Oreochromes niloticus. (75.33 - 78.0%). [2] And lower
than the results obtained from Labeo niloticus and synodontis schall. (71.2±0.2,
73.5±0.6%). respectively. [5] That might be due to the difference in environmental
conditions and feeding status. Protein content is the higher in Mormyrops anguilloides
and Marcusenius cyprinoides (21.66±0.89 and 21.19±0.40), but it was lower in
Mormyrus caschive and Hyperopisus bebe (19.85±0.09 and 19.79±0.06). Male of four
species were higher in protein than female. Also the protein content of the studied fish
were higher than results obtained from other freshwater fishes in Nigeria such as
Calaris gariepinus and Tilapia zillii, (18.8%, 19.0%). respectively. [13] Protein
content of the studied fish were lower than results obtained from other freshwater
fishes in the Sudan such as Calaris gariepinus in farmed and wild (30.86± 0.68 and
30.98± 0.55%). respectively. [6] That might be due to location of catching the fish
and the environmental background and fish physiological stage. Fat content was
higher in Mormyrus caschive and Hyperopisus bebe (5.23±0.14 and 5.16±0.07), while
it was lower in Marcusenius cyprinoides and Mormyrops anguilloides (4.93±0.09 and
4.71±0.06). Female of four species were higher in fat (5.08±0.2), but male is the
lower (4.9±0.2). The fat content of studied fish was in the same range of results
obtained from Labeo niloticus and synodontis schall (4.5±0.6 and 2.0±0.3) [5]. The
result of ash content was the higher in Mormyrops anguilloides (2.23±0.08), and
lower in Marcusenius cyprinoides, Hyperopisus bebe and Mormyrus caschive
(2.02±0.05, 1.98±0.10 and 1.96±0.11). Male of four species were higher in ash
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(2.1±0.1), but female were the lower (1.9±0.1). Results were higher than results
obtained from other freshwater fishes in Nigeria such as Calaris gariepinus and
Tilapia zillii, (1.2%). [13] And it was in the same range of results obtained from
Labeo niloticus and synodontis schall (2.1±0.6 and 2.3±0.5). [5,12]

Table 1. Shows the body weight composition of studied fish species. M± SD.

Fish species,
Parameters
M±SD

Mormyrus
caschive

Hyperopisus
bebe

Marcusenius
cyprinoides

Mormyrops
anguilloides Sig

T. W 282.8±84.7b 246.0±90.2b 197.6±35.4c 354.2±114.0a **
T. L 31.4±2.47b 31.6±4.7b 27.2±1.4c 36.4±4.7a **
S. L 27.0±2.57b 27.5±4.3b 23.2±1.4c 32.7±4.4a **

W. Fillet,
Fillets%

135.4±46.0b 122.9±47.3bc 100.1±19.5c 180.5±58.3a **
47% 49% 50% 50%

W.Skeleton 54.6±20.6a 42.9±18.2b 33.1±8.3b 55.7±23.0a **
W.Head 46.1±11.8b 47.3±17.1b 32.0±5.1c 69.2±22.6a .**
W. Fin 10.9±2.7a 6.8±3.0b 7.1±1.2b 11.0±3.8a **
W. Scale 2.5±1.0b 1.8±0.7c 2.8±0.8b 4.5±1.8a **
W.Viscera 26.1±10.2a 17.9±8.6b 15.4±4.8b 23.5±9.2a **

abcMeans in the same rows without common letter are significantly different at P<0.05

Table 2. Shows proximate composition, (moisture, protein, fat and ash) values of studied fish
species (mg/100g) in wet basis. M±SD.

Factors Parameters

Fish species Sex Moisture
M±SD

Protein
M±SD

Fat
M±SD

Ash
M±SD

Mormyrus
caschive

Male 66.93±0.03 19.88±0.12 5.12±0.03 2.04±0.03
Female 67.17±0.17 19.81±0.05 5.34±0.10 1.87±0.11

Hyperopisus bebe Male 66.94±0.03 19.81±0.08 5.10±0.05 2.07±0.04
Female 67.33±0.30 19.78±0.06 5.21±0.01 1.89±0.03

Marcusenius
cyprinoides

Male 66.90±0.03 21.37±0.56 4.86±0.05 2.06±0.01
Female 67.00±0.05 21.02±0.06 5.01±0.02 1.99±0.03

Mormyrops
anguilloides

Male 66.74±0.08 22.20±1.03 4.66±0.04 2.28±0.08
Female 66.93±0.04 22.11±0.03 4.76±0.04 2.18±0.03

Main effect
Fish species

Mormyrus caschive 67.0±0.1a 19.85±0.09b 5.23±0.14a 1.96±0.11c
Hyperopisus bebe 67.1±0.2a 19.79±0.06b 5.16±0.07b 1.98±0.10bc

Marcusenius cyprinoides 66.9±0.0b 21.19±0.40a 4.93±0.09c 2.02±0.05b
Mormyrops anguilloides 66.8±0.1b 21.66±0.89a 4.71±0.06a 2.23±0.08a

P. value * ** ** **
Sex
Male 66.8±0.0 20.8±1.1 4.9±0.2 2.1±0.1
Female 67.1±0.2 20.4±0.6 5.08±0.2 1.9±0.1
P. value ** * ** **

Fish species X Sex
P. value * * * *
abcMeans in the same column without common letter are different at P<0.05

4. Conclusions
a. Body weight composition of the fish is important aspect in fish processing

which gives an idea in amount of the pure fillets and the fish by-product.
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b. The study of chemical composition of the studied species is essential in order
to compare its value as food with other protein foods.
c. It is also necessary to have data on the composition of fish in order to make

the best use of them as food and in order to develop the technology of processing fish
and fish products.
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