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Abstract

This study present an evaluation of minerals and vitamins in some species of Clarias and Heterobranchus
investigated from River Galma, Zaria-Nigeria to ascertain their composition in the fish species. Representative
members of three (3) Clarias species and two (2) Heterobranchus species were sampled for mineral and water
soluble vitamins extractions. The mineral contents were extracted from the whole fish using mineral digestion
method and mineral determination by Atomic Absorption Spectrometry, Flame Photometery,
Spectrophotometry, Micro-wave plasma Atomic Emission Spectrophotometer while vitamins were harnessed
using High Performance Liquid Chromatography using UV technique. Minerals including Ca, Mg, Na, P, K,
Fe, Cr, Zn, Cu, Se and vitamins B1, B2, B3 B6 and C were analysed. The minerals calcium, potassium,
magnesium, sodium, iron and phosporus recorded high values (106302.5-424.34Mg/Kg) while the micro
mineral: chromium, copper and zinc were low (0.33-62.5Mg/kg). Selenium was below detection limit. The
catfish species are good sources of vitamins C (ascorbic acid), B3 (Nicotinamide) and B6 (Pyrodixine) with
varying composition of vitamin B1 (Thiamine) and B2 (Riboflavin): 0.83-2.75Mg/g, 13.4-125.38 Mg/g, 1.2-
29.11 Mglg, 2.42-69.54Mg/g and 6.41-8.44Mg/g respectively. The values were found to be significantly
different (P< 0.05). The catfish: Clariasgariepinus, C. anguillaris, C. galmaensis Heterobranchusbidorsalis and
H.longifilisare good sources of micro and macro minerals as well as water soluble vitamins which are all within
acceptable values for consumption.
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INTRODUCTION deficiency in Vitamin D is linked to all sorts of
Catfishes (Order Siluriformes) are a diverse group of diseases, including cardiovascular disease and cancer
fish representing more than 3,000 species, 478 genera (Kerns, 2013). Information on biochemical present
and 36 families (Ferraris and de Pinna, 1999; Nelson, in economically important fish species is important
2006; Ng, 2018). The increase in human population for providing their health benefit and nutrients
that led to shortage of animal protein sources all over profile.

the world has directed the attention to fish as rapid

and healthy compensatory source of good quality MATERIALS AND METHODS

animal protein. Fish as an important source of highly Species of catfish were collected from River Galma,
nutritive and easily digestible proteins contains Zaria, Kaduna state comprising of three (3) Clarias
vitamins, essential for normal functioning of our species and two (2) Heterobranchus species:

body and is considered to have high biological and Clariasgariepinus (Burchell, 1822),
growth promoting value (Usydus et al., 2011, Egbal Clariasanguillaris (Linnaeus, 1758)
et al, 2017). For instance catfish is an excellent Clariasgalmaensis Aken’Ova, 2007,

source of vitamin B-12, also rich in niacin and Heterobranchusbidorsalis Geoffroy Saint-Hilaire,
pantothenic acid, some amounts of potassium, 1809 Heterobranchuslongifilis VValenciennes, 1840
copper, magnesium, iron and zinc. Fish muscle serves

as a good source of essential minerals and a
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Figure 1: Map of study area showing the course of River Galma
The mineral contents were extracted from the whole as good sources of minerals. The catfish
fish using mineral digestion method and mineral (Clariasgariepinus) and electric fish

determination by Atomic absorption Spectrometry,
Flame Photometery, Spectrophotometry, Micro-wave
plasma Atomic Emission Spectrophotometer while
water soluble vitamins were extracted from fish
muscle  using High Performance  Liquid
Chromatography with UV technique (AOAC, 2000).
Minerals including Ca, Mg, Na, P, K, Fe, Cr, Zn, Cu,
Se and vitaminsB1, B2, B3 B6 and C were analysed.

RESULTS AND DISCUSSIONS

Minerals including calcium, potassium, magnesium,
sodium, iron and phosporus recorded high values
(106302.5-424.34Mg/Kg) while the micro mineral:
chromium, copper and zinc were low (0.33-
62.5Mg/kg). Selenium was found to be below
detection limit. Generally the essential elements; Ca,
Na, K, Mg, P, Fe and Zn recorded higher values
compared to the non-essential elements Cr and Cu
(Table 1).This study showed that freshwater fishes
are good sources of minerals which was also reported
by Fawole et al. (2007) thus, the mineral elemental
contents of each species can be said to be a function
of the availability of these elements in their local
environment, diet absorptive capability and as well as
their preferential accumulation. Egbal, et al., (2017)
in Sudan had the highest amount of phosphorus
observed in Bagrusbayad (240.0+0.01ppm) while the
least amount was (90.0£0.006ppm) in
Synodontisschall. ~ Results showed all the fish
samples contained appreciable concentrations of
potassium, sodium, magnesium, calcium and
phosphorus suggesting that these fishes could be used
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(Malapteruruselectricus) in a study by Adeniyi et al.
(2012) in Edo state investigating minerals reported
potassium (91.51-102.86 mg/kg), calcium (16.32-
24.53 mg/kg), sodium (59.21-75.12 mg/kg) and
magnesium (29.61-41.44 mg/kg) while iron and zinc
were present in trace amounts. Calcium was higher in
Clariasgariepinus while Na was highest in M.
electricus.  Iron and Zinc were also the most
abundant micro elements with higher values in
M.electricus.

Water-soluble vitamins play a very important role in
the diet of mankind mainly due to its reducing and
antioxidative properties as well as co-enzymatic
functions for the metabolism of other nutrients
(Owen, 1996). The catfish species studied are good
sources of vitamins C (ascorbic acid), B3
(Nicotinamide) and B6 (Pyrodixine) with varied
composition of vitamin Bl (Thiamine) and B2
(Riboflavin): 0.83-2.75Mg/g, 13.4-125.38 Mg/g, 1.2-
29.11 Mglg, 2.42-69.54Mg/g and 6.41-8.44Mglg
respectively. The values were found to be
significantly different (P< 0.05). Vitamin B1 was not
detected in C. anguillaris and
Heterobranchusbidorsalis, alongside Vitamin B2
which was also not detected in C. anguillaris (Table
2). Catfish have been known to be more in vitamin
content than Oreochromisniloticus (Vitamin A
0.00025%, 0.00046%, 0.00084%, Vitamin C 0.0023
mg/g, 0.0040 mg/g, 0.0023 mg/g.) in raw, kiln-dried
and electric-dried fish sample as reported by
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Ogbonnya (2009). This variation may be due to the
different feeding types of various fish.

Values recorded in this study are within FAO mean
ranges (FAO, 2001). Deficiency in these principal
nutritional mineral elements induces a lot of
malfunctioning; as it reduces productivity and causes
diseases, such as inability of blood to clot,
osteoporosis and anemia (Bhandari and Banjara,
2014; Fumio et al., 2012), as suchcurrent strategies

This study contributes to national development as the
need of sourcing for effective component in
combating nutritional inadequacies cannot be
overemphasized. Globally, man is being challenge
with health deterioration as a result of lack of
consumption of appropriate and health boosting
meals which is a reflection of the lack of the
knowledge on the availability of these immunity
enhancers in food materials that are readily available
and within reach of the populace

used for mitigating nutritional
focusing on mineral
fortication.

deficiencies are
supplementation and food

Table 1: Mineral composition of catfish species sampled during the study

Minerals
(Mglg)
Fish species Calcium  Magnesium  Phosphorus  Potassium  Sodium  Chromium Copper lron Selenium  Zinc
C. gariepinus  106302.5 1127.67 18928.56 6283.46  2050.04 11.67 3.17 34184 0 35
gﬁguillaris 95273.91 1006.85 21561.66 6583.47  2700.05 15.83 0.33 366.67 0 4267
gélmaensis 86016.89 1372.19 28268.63 84335 3616.74 12.17 4 899.85 0 53
H. bidorsalis ~ 10435.21 1201.02 26976.92 8583.51  5000.1 10.17 2 49251 0 62.5
H. longifilis 82436.15 425.34 3179.6 2285.95 1416.7 8 0 333.34 0 18.5
Table 2: Vitamin composition of catfish species sampled
Vitamins (Mg/g)
Thiamine Nicotinamide Pyridoxine Ascorbic
Fish species Hydrochloride (B1) Riboflavin (B2) (B3) Hydrochloride (B6) acid (C)
C. gariepinus 6.41 58.04 125.38 24.37 2.63
C. anguillaris ND ND 16.26 29.11 0.83
C. galmaensis 7.04 69.54 43.72 26.62 251
H. bidorsalis ND 242 61.95 1.2 2.75
H. longifilis 8.44 18.85 13.4 3.91 2.01

Note: ND= Not Detected

CONCLUSIONS

Overall, the catfish species Clariasgariepinus, C.
anguillaris, C. galmaensis Heterobranchusbidorsalis
and H.longifilis recorded acceptable limits for
consumption of micro and macro minerals as well as
water soluble vitamins which can be useful as health
boosters and in improving general well-being.

LIMITATIONS
v' This work is limited to a single fresh water
source in Zaria, Kaduna state
v' Also species were selected based on
availability
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