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Abstract:
Four commercial freshwater fish in Sudan. Mormyrus casahive, Hyperopisus bebe,
Gnathonemus cyprinoides, and Mormyrops anguilloides were used in this study.
Male and female Samples from each species were purchased from the local fish
market in Berber locality. To determine some essential minerals Phosphorus, Calcium,
Potassium and Zinc and some heavy metals (lead, cadmium and mercury) in fish flesh
these elements were measured according to International Organizations (Codex
Alimentarius Commission, 2003) using Atomic absorption spectrophotometric.
Results of (P, Ca, K and Zn) revealed that Mormyrops anguilloides and Macrusenius
cyprinoides indicates the highest values of elements and have significant difference
(P˂0.05) regarding fish species and sex. Heavy metals (Pb, Ca and Hg) present low
values that lower than permissible limits reported by Food and Agricultural
Organization (1984-2012), World Health Organization (1984-2012) and other
organization Studied fish species have reported low heavy metals content which
reflect healthy environment in the study areas.
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1. Introduction
Fish and fishery products are highly nutritious and they are good sources of some

minerals like Calcium, Phosphorus and Iron [16]. Fish are one of the main sources for
the provision of animal protein for a growing demand in a world of ever growing
population and increasing consumption. Sudan is not an exception and the various
aquatic resources (marine, freshwater, brackish, groundwater and others) are tapped in
order to fulfill the needs in this direction. [12]. Fish tissue is an excellent source of
macro and essential trace elements such as zinc (Zn). Fish meat is regarded as
valuable source of calcium and phosphorus. Some minerals constituents of fish



Volume 4, 2020 ISSN: 2617-3530
DOI: https://doi.org/10.31058/j.as.2020.42002

Submitted to Agricultural Studies, page 15-19 www.itspoa.com/journal/as

muscle in mg /100g as sodium 30-134 potassium 19-50 calcium 19-88 magnesium 54-
452 and phosphorus 68-550 in aquaculture fish . The content of minerals is considered
to reflect the composition of the corresponding component in the fish feed [18]. The
accurate determination of the elements is therefore important in nutrition studies,
particularly because meat, as a biological material, exhibits natural variations in the
amounts of minerals contained [13]. Phosphorus is a major constituent of bones
together with calcium and magnesium. This mineral showed significant concentration
variability between species ranging from 435 - 1375mg/100g, the highest P content of
1375mg/100g obtained from the small fish species (B. Poechii) [10]. Calcium is
important for bone formation and fish is known to be a good source of this mineral,
especially small fish. Fishes is excellent sources of calcium, especially the small fish
species, B. lateralis and B. poechii which had higher calcium levels of 959 mg/100 g
and 1290 mg/100 g respectively. [10] Potassium is important for muscle contractions,
transmission of impulses in the nerves and sugar metabolism. The Recommended
Daily Allowance (RDA) of K is 800 mg. Zinc plays a number of roles in body
functions; it is a component of many metal-enzymes, important for cellular growth.
Zinc recommended dietary allowance for adults is 8-11 mg and B. Poechiic provide
100% of this requirement in a 100g plate portion [10]. Heavy metals are important
from the point of view of public health. These metals are also indicators of water
pollution because they accumulate in aquatic animals. Contended that every living
organism belongs to a definite level of the trophic chain. Aquatic pollution is “any
effect of human activity which alters the natural conditions of the aquatic
environment” [15]. The bioaccumulation of heavy metals also depends on fish weight,
body length and age [9]. Heavy metals are persistent contaminants in the environment
that come to the fore front of dangerous substances such as cadmium, lead, mercury
that causes serious health hazards to humans. [2] heavy metals such as cadmium, lead,
and more specifically mercury are potentially harmful to most organisms even in low
concentrations and have been reported as hazardous environmental pollutants able to
accumulate along the aquatic food chain. [17] The maximum allowed level for Lead is
2 ppm. [3] Pb is a dangerous environmental pollutant and it has become much thought
of due to its considerable danger risks for human health, Cadmium exhibits high
toxicity at even very low concentrations, Long exposure of cadmium poses various
acute and chronic effects on aquatic living beings. [7] Mercury is classified as a
hazardous heavy metal (slight exposure can endanger human health. It is strictly a
poison with no role in human metabolism. The Food and Drug Directorate of Canada
and the U.S Food and Drug Administration placed a maximum acceptable level for
Mercury in food at 0.5 ppm [3].This study aimed to determine some essential metals
Phosphorus, Calcium, Potassium and Zinc, and some heavy metals (lead, cadmium
and mercury) in the flesh of four fish species from River Nile.

2. Materials and Methods
Hundred fish sample, (25) fish per species were collected fresh from Al-Abedieh

market and transported in an insulated container under frozen condition to refrigerate
below 0°c prior to use.

2.1. Minerals Determination
The elements (P, Ca, K and Zn) were determined using corning 400, flame

photometer (AAS) – 986. Approximately (5) g of each sample (wet weight) was
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placed in a Teflon digestion vessel and double acid digested with Nitric acid (HNO3)
and Perchloric acid (HCLO4). Samples were then analyzed for mineral contents.

2.2. Heavy Metals Determination (Pb, Cd and Hg)
Ten gm from each sample was taken into small beaker and placed in muffle furnace

and dried at 550 °C for 5 hour then cooled. 10 ml of concentrated HCl (20%) was
added to the obtained ash and dissolved in10 ml of demonized water and the solution
was filtered in 50ml conical flask using filter paper, the digested sample was
quantitatively into 50ml volume nitric flask and then the volume was completed 50ml
with distilled water. heavy metals were measured according to International
Organizations (Codex Alimentarius Commission, 2003) using Atomic Absorption
Spectrophotometric .

2.3. Results
Table 1. Shows some minerals contents in the muscle of studied fish species (mg/100g). M±SD.

Factors Parameters

Fish species Sex P Ca K Zn

Mormyrus caschive Male 89.22±6.6 98.3±10.3 25.8±0.27 0.02±0.0
Female 76.33±1.5 90.0±0.03 21.6±0.69 0.01±0.0

Hyperopisus bebe Male 85.48±7.9 94.4±5.11 24.6±0.61 0.02±0.0
Female 71.08±1.3 83.9±2.89 20.5±0.56 0.01±0.0

Marcusenius cyprinoides Male 94.33±1.5 114.0±1.01 26.4±0.75 0.02±0.0
Female 94.00±1.0 112.1+0.07 23.7±0.59 0.01±0.0

Mormyrops anguilloides Male 97.34±0.5 118.1+0.89 28.5±0.52 0.02±0.0
Female 96.02±0.0 115.6+1.53 26.7±1.14 0.02±0.0

Main effect
Fish species

Mormyrus caschive 82.7±8.2b 94.2±7.9b 23.7±2.3c 0.02±0.01ab

Hyperopisus bebe 78.2±9.3b 89.1±6.8b 22.5±2.3c 0.01±0.01b

Marcusenius cyprinoides 94.1±1.1a 113.0±1.2a 25.0±1.6b 0.01±0.01b
Mormyrops anguilloides 96.6±0.8a 116.9±1.7a 27.6±1.2a 0.02±0.01a

P. value ** ** ** *
Sex
Male 91.59±6.53 106.23±11.60 26.38±1.57 0.02±0.01
Female 84.36±11.36 100.47±14.35 23.14±2.55 0.01±0.01
P. value ** ** ** **

Fish species X Sex
P. value ** * NS NS

abcMeans in the same column without common letter are different at P<0.05
* Significant
** Highly significant
NS not significant

Table 2. Shows some heavy metals contents in the muscle of studied fish species (mg/100g). M±SD.

Factors Parameters
Fish species Sex Pb Cd Hg

Mormyrus caschive Male 0.09±0.00 0.07±0.01 0.02±0.01
Female 0.07±0.01 0.06±0.01 0.01±0.01

Hyperopisus bebe Male 0.06±0.01 0.04±0.01 0.02±0.01
Female 0.06±0.01 0.04±0.01 0.01±0.00

Marcusenius cyprinoides Male 0.09±0.00 0.07±0.01 0.02±0.00
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Female 0.08±0.01 0.06±0.01 0.01±0.01

Mormyrops anguilloides Male 0.09±0.00 0.07±0.01 0.03±0.00
Female 0.08±0.01 0.06±0.01 0.02±0.01

Main effect
Fish species

Mormyrus caschive 0.08±0.01a 0.06±0.01a 0.02±0.01b

Hyperopisus bebe 0.06±0.01b 0.04±0.01b 0.01±0.01b

Marcusenius cyprinoides 0.09±0.01a 0.06±0.01a 0.02±0.01b
Mormyrops anguilloides 0.08±0.01a 0.07±0.01a 0.03±0.01a

P. value ** ** .**
Sex
Male 0.08±0.01 0.06±0.01 0.02±0.01
Female 0.07±0.01 0.05±0.01 0.02±0.01
P. value ** ** **

Fish species X Sex
P. value * NS NS

abcMeans in the same column without common letter are different at P<0.05
* Significant
** Highly significant
NS not significant

3. Discussion and Conclusion
Phosphorus (P) content was higher in Mormyrops anguilloides and Marcusenius

cyprinoides (96.6±0.8 and 94.1±1.1), and lower in Mormyrus caschive and
Hyperopisus bebe (82.7±8.2 and 78.2±9.3). Male of four species present the highest
content of Phosphorus (91.59±6.53). Results were higher than the results obtained
from other freshwater fishes in Sudan such as Oreochromes niloticus and Bagrus
bajad (705 – 748 mg/1g) [1]. Also higher than the results obtained from Calaris
gariepinus in farmed and wild (2.87± 0.42 and 2.80± 0.45mg/1g) [5], and (Lates
niloticus, Bagrus bajad, Oreochromes niloticus, Synodontis schall and Teteradon
lineatus) (72.70, 73.0, 93.50, 73.70 and 78.85mg/g respectively) reported by [11].
Calcium (Ca) content present highest values in Mormyrops anguilloides and
Marcusenius cyprinoides (116.9±1.7 and 113.0±1.2), and lowest in Mormyrus
caschive and Hyperopisus bebe (94.2±7.9 and 89.1±6.8). Also Male has the greatest
amount of this element. Results were higher than the results obtained from
Oreochromes niloticus and Bagrus bajad (72.70 – 77.30 mg/1g) [1] and higher than
Calaris gariepinus in farmed and wild (4.15± 0.47 and 4.32± 0.59 mg/1g). [5]
Potassium (K) content is higher in Mormyrops anguilloides, while it was lower in
Marcusenius cyprinoides, Mormyrus caschive and Hyperopisus bebe. Same order of
sex ordering was found there. Results were higher than the results obtained from
Oreochromes niloticus and Bagrus bajad (20.60 – 23.05 mg/1g) [1] And Calaris
gariepinus in farmed and wild (3.76± 0.41 and 4.07± 0.25 mg/1g) [5]. Zinc content
was higher in Mormyrops anguilloides and Mormyrus caschive than in Marcusenius
cyprinoides and Hyperopisus bebe. Males of four species were higher in zinc content
than females. Results were lower than the results obtained from Oreochromes
niloticus in Nigeria (0.14±0.08 mg/100g) [14].Lead content was higher in
Marcusenius cyprinoides, Mormyrops anguilloides and Mormyrus caschive while it
was lower in Hyperopisus. Results were in agreement with results obtained
Oreochromes niloticus. [4] Cadmium content was higher in Mormyrops anguilloides,
Marcusenius cyprinoides and Mormyrus caschive while it was lower in Hyperopisus
bebe . Regarding sex males present the higher amount. Results of studied species are
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lower than Oreochromes niloticus ranges between 0.113- 0.121 mg/g in muscle. [4]
Mercury content was higher in Mormyrops anguilloides, but it was lower in
Marcusenius cyprinoides, Mormyrus caschive and Hyperopisus bebe. Males and
females of four species were in the same range in mercury content. Results were
agree with results obtained from Oreochromes niloticus and Calaris lazira. [6] And
with results obtained from Labeo cubie and Mormyrus rume in Nigeria (0.01±0.00
and 0.02±0.00) respectively [8].
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