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ABSTRACT

Mineral analysis was carried out on clarias gariepinus from natural
and artificial habitat. The result showed that the natural clarias gariepinus
contain Cu (1245 + 0.01g/kg), Mg (1.50 + 0.03Mgkg) Fe (0.90 +
0.00Mg/Kg) and Mn (0.029 + 0.00mg/kg) Co was not detected in natural
clarias gariepinus Zn (0.049 + 0.00mg/kg) Pb (0.17 + 0.02mg/kg). While
artificial clarias gariepinus contain Cu (3.76 + 0.01mgkg) Mg (249 £
0.01mg/ke) Ca (31.75 + 0.03mg/kg), Na (38.23 £ 0.02mg/ke), K (41.41 =
0.01 mg/kg), Fe (2.77 + 0.01mg/kg) and Zn {(0.45 + 0.01mg/kg) Co was

not detected in artificial clarias gariepinus.
Generally the result obtained showed that artificial clarias gariepinus

has higher nutritional values than natural clarias gariepimus which makes it

more beneficial for bone farmation, body and blood building,



CHAPTER ONE

L0 INTRODUCTION

Catfish has the scientific name Clarias gariepinus. It is related to the
Sucker and the minnow, and like them has a complex set of bones forming
a sensitive hearing apparatus. Clarias gariepinus are named for the barbels
(whiskers) around their mouths and have scaleless skins, fleshy, rayless
posterior fins, and sharp defensive spines in the shoulder and dorsal fins.
They are able to use the swim bladder to produce sounds.

Some species, such as the stone and tadpole claria gariepinus and the
madtom, can inflict stings by means of poison glands in the pectoral
spines. Clarias gariepinus are usually dull-coloured, though the madioms
of E North American streams are brightly patterned. Members of most
madtom species aré no more than Sm {12 7cm) long, some are less than
2in (Scm) long. Danube clarias gariepinus called wells, or sheatfish, reach

a length of 13ft (4m) and a weight of 4001b (180kg), while the Mekong

giant clarias gariepipus can reach 10ft (3m) and 5501b (250kg). Clarias

iepinus are omnivorous feeders and are valuable scavengers.

gar

Clarias ganepinus are of considerable commercial importance; many

of the larger species are farmed or fished for food. Many of the smaller
sl articularly the genus corydoras are important in the aquanum

1



hobby. The majority of clarias gariepinus in today’s market are farmed, the
channel clarias gariepinus weighing from 1-10 pounds, is considered the
best cating. The bull head is smaller and usually weight no more than a
pound. Clarias gariepinus have a tough, inedible skin that must be removed
before cooking. The flesh is firm, low in fat and mud in flavour. Clarias
gariepinus can be fried, poached, steamed, baked or grilled. They are also
well suited to soups and stews,
1.1  Types of Claria Gariepinus
African species include the eleciric claria gariepinus and the nile
claria gariepinus which swims upside down to feed at the water’s surface
and has a white back and a dark belly, the reverss of the normal coloration.
Of the 30 American species the largest and most important is blue,
or Mississipi, clarias gariepmus, an excellent food fish weighing up to
1501b (70kg). Best known is the smaller channel clarias gariepinus which
s 201b (9kg) and was a deeper forked tail and slender body. The

reache

stonecat, 10in (25 Acm) long, is found in clear water under logs and stones.

The bull heads, of horned pouts, are clarias gariepinus of muddy ponds and

streams, feed up on bottom plants and animals. Bullhead have square or

slightly rounded tails and may reach 1ft (30cm) in length and 21b (0.9kg)

in weight. The black, yellow and brown bullhead species are common in

2

|
|
§
|
i
|
|




water of the central and eastern states.
1.2 Classification

' |

l"” Clarias gariepinus are classified in the phylum CHORDATA, %

[

sabphylum vertebrata, clags ostelchthyes, order cyriniformes, suborder

nematognathe, !

1.3 Taxonomy

The clarias gariepinus are a monaphyleftic group. This is supported = i
by molecular gvidence. ;

Clarias gariepinus belong io a super-order called the
OSTARIQPHYSI, which also include the CYPRINIFORMS,
CHARACIFORMES, GENORYNCHIFORM’S and GYMOTIFORMS a
super-order characterized by the WEBERIAN APPARATUS. Some places
Gymotiformes as a sub-order of siluriforms, however this is not as widely

accepted.

Currently, the situriformes are said to be the sister group of the

Gymoriformes though this has been debated due to more recent molecular

evidence.

According to morphological data, diplomystidae is usually

considered to be the most primitive of clarias gariepinus and the sister



genp tolic femaining clarias gariepinus, grouped in a CLADE called
SILUROIDEL Recent molecular evidence contrasts the prevailing
hypothesis, where the suborder bricarioidic are the sister group to all
clarias gariepinus including diplomystidac (diplomystoidie) and siluwidei.
1.4 Distribution and Hahitat

Extant clarias gariepinus species live in inland or coastal waters of
every continent except Antarctica. Claria gariepinus have inhabited all
continents at one time or another. Clarias gariepinus are most diverse in
tropical south, American African and Ashia. More than half of all clarias
gariepinus species live in the Americans, they are the only ostariophysans
that have entered fresh water habitats in Australia, madagas car, new
guinea.

They are found primarily i fresh water environment of all kinds
though most inhabit shallow, mnning water habitats. Representative of at
are hypogen (live underground) with three families that

least eight families

are also hoglobitic (inhabiting caves). Numerous species from the families

ARTIDAE and PHOTOSIDAE, and a few species from amount the

ASPREDINIDAE and BAGRIDAE, are also found in marine environment.




1.5 Physical Characteristics

151 External Anatomy

Most ¢ clarias gariepinus are adapted for a benthic lifestyle.

In generally, they are negatively buoyant, which means that they
will usually sink rather then float due to a reduced gas bladder and a heavy,
bony head. Clarias gariepinus have a variety of body shapes, though most
have a cylindrical body which a flattened ventram to allow for benthic
feeding.

Most have a mouth that can expand to a large size and contains no
incisiform teeth; clarias gariepinus generally fed through suction ot
gulping rather than biting and culting prey.

Clarias gariepinus may have up to four pairs of barbels: nasal,
maxillary (on each side of mouth), and two pairs of chin barbels, although
pairs of barbels may be absent depending on the species because the
ortant detecting food. The eyes of a catfish are

barbels are more imp

generally small.

Clarias gariepinus has no scale, their body are offen naked. In some

species, the mucug-covered skin is used in cutaneous respiration, where the
:

fish breath through the skin.




1.5.2 Size

Clanas Sy
el the greatest range in size within a
ingle
single order of bony fish. Many clarias gariepinus have a maximum length

of under 12cm. Some of the smallest species of ASIPREDINIDAE and
TRICHOMYCTERIDAE reach

o
F4
Ll

sexual maturity at only 1 centimetre
(0.3%in).
1.5.3 Internal Anatomy

In many clarias gariepinus, the hwmeral process is a bony process
extending backward from the pectoral girdle immediately above the base
of the pectoral fin. It lies beneath the skin where its outline may be
determined by dissecting the skin or probing with a needle.

The retina of clarias gariepinus, are composed of single cones and
large rods. Many clarias gariepinus have a tapetum hicidum which may

help enhance photon capture and increase low-light sensitivity.

The anatomical organization of the testis in clarias gariepinus is

o
variable among the

ged tejhs: fetaluidae, claridae, doradidae, auchenipteridae,

,'families of clarias gariepinus, but the majority of them

present frin

pimelodidae and pseudopimelodidae.

formed from cytoplasmic extensions of sertoli
Spermatocytes are

ells: the release of gpermatozoa is allowed by breaking of the cyst walls,
cells; the

6



Fish ovary
S 3¢ of two types: gymnovarian or cystovarian in the first
e, the o . :
o e are released directly into the codomic cavity and then

eliminated. In
the second type, the oxytes are conveyed to the extensor

through the oviduct.

1.6 Clarias Gariepinus as Food

Clarias gariepinus have been widely caught and farmed for food for
hundreds of years in Africa, Asia, Europe, and North Amerieca, judgements
as to the quality and flavour vary, with some food critics considering
clarias gariepinus as the excellent food. In the southern united states clarias
gariepinus is an extremely popular food. Farm- raised clarias gariepinus
became such a staple of the diet of the united states that’s on June 25,
1987, President Ronald Reagan established National clarias gariepinus day
to recognize “the value of farm-raised clarias gariepinus.

In Malaysia clarias gariepinus called “Tkan kele” is fried with
species and is often eaten with steamed rice. Clarias gariepinus is high in
vitamin D. Farm-raised clarias gariepinus contains low level of Omega-3

fatty acids and a nuch higher proportion of Omega-6 fatty acid.

1.7 Aquaculture

Clarias gari epinus are €asy to farm in warm climate 5. leading to

. sive and safe food at local groceis. Channel clarias gariepinus
inexpensive

7




ictalurus punct
( e $450 miilion 1yr aquaculture industry. In

central Louisiang
> MOrgan w, walker, Jr, an Alexandria business man, in

1970 co
nverted a 1,100-acrecatile Tanch into clarias gariepinus pond fo

raise fish on a mass seale for sale and consumption.

Clarias gariepinus Taised in inland tanks and channels are considered
safe for the environment, since their waste and disease should be contained
and not spread to the wild.

In Asia, many claria gariepinus species are important as food,

Several walking clarias gariepinus (clarudae) and shark clarias
gariepinus (pangasudag) species are heavily culture in Africa and Asia.

1.8 Clarias Gariepinus as Invasive Species

Walking clarias gariepinus is an invasive species in Florida.
However the European stock of American clarias gariepinus has not
achieved the dimension of these fished in their native water, and have only

increased the ecological florida, with the voracious clarias gariepinus

becoming a major alien pest there.

1.8.1 Dangers to Humans

While the vast majority of clarias gariepinus are harmless to
ite

; wi to present some risk. Perhaps the
f species are kno
humans, a handful o

. ous of these is the candirn, due to the way if is reputed to
otorio

most 1




%
A
W
W

parasttise the uretha, though there jg only one well

-documented case of a

candira attack
O a human. The well clarias gariepinus has also been

ed i .
okl (especially young children). In addition, other

SRR s Iupted 1o be dangerous to human as well, but with less

definitive evidence.

1.8.2 Clarias Gariepinug Breeding Characteristics

Clarias gariepinus are generally produced by allowing brooder
clarias gariepinus to spawn in shallow open ponds, then collecting the egg
masses and incubating them in indoor hatcheries or in (deep) outdoors
ponds.

Pond for clarias gariepinus production generally run from 2 to 10
acres. Standard (well managed) pond production of clarias gariepinus is
25,000 — 40,000 1blacre. (11 to 18kg/acre).

Channel clarias gariepinus ictalurus punctatus (Rafinesque), is the
most important species of aquatic animal commercially cultured in the
would and particularly the united states. It belongs to the family

ictaluridar. order siluriforms. Member of the order siluriformes are found
ictaluridar,

in fresh water and salted water world wide.

In North America, there is a thriving clarias gariepinus industry that

li 6 of the 39 species available: the blue claria- gariepinus , ictalunis
relies on 6 O

9




uer); the yellow bull head

ictalurus natali :
alis (lesueur); ang the flat head clarias gariepinus pylodichs

ohvaris (Rafinesque),

In natural waters channel clariag gariepinus live in moderate to
swiftly flowing streams, bt they are also abundant in large reservoirs,
lake, pond and some sluggish streams. They are usually found where
boltoms are sand, gravel or rubble, in preference to mud boltoms. Channel
clarias gariepinus are fresh water fish but they can thrive in brackish water.
Channel clarias gariepinus generally prefer clear water streams, but are
common and do well in muddy water-particularly in Africa.

1.9 Mode of Feeding

Feeding can oceur during day or night, and they eat a wide variety of
both plant and animal material, channal clarias gariepinus usually feed near
the boltom in natural waters but will take some food from the surface.

Based on stomach analysis, young clarias gariepinus feed primarily
dult have a much varied diet which includes insects,

on aquatic insects, 2

il wiish, green algae, aquatic plants, seeds and small fish. When
snails, cra ,

i ial 1 d there are even
4 : d avidly on terrestrial insect, an
available they will fee

tecords of birds being eaten:




Channal clarj =k
a
S Bariepinug Brow best in warm water with optimum

OCCUITing at te
g Mp of about 85% (29.4%). With each 18° (10°%) change in

temp there ig a 5 : .
p doubling or having of their metabotic rate. This means that

within Lmits, thej X =
 their appetite 1ncreases with increasing water temperature or

f decreases with water temperatures,

The size and age that channel clarias gariepinus reach in natural
water depends on many factors.

Age and growth studies have shown that in many natural waters
channel clarias gariepinus do not reach 1 pound in size untit they are 2 — 4
years old.

Bagrus bajad, (common name Black Nile Clarias Gariepinus,
common name) Types: forskals clarias gariepinus, lam, silver clarias
gariepinus commonly found in lakes, swaps and rivers, they avoid salt

water spend nearly the whole of the day hight hours in crevices of rock and

1s therefore seldom seen.

Mode of Feeding

live and feeds on or near the bottom. Adult exclusively
ive

They
i Ty Alestes spp, or chrysichthys
Sl small fish, particularly
piscivorus. Preys on

also feeds on inscct, crustacean, mollusks,

auratus as in lake kainji,

~ vegetable matter.




There is an indicat
on :
that the species comes to shallow water to breed.

Spawing season :
S¥tends from April to July. Their parent build and guard

the nest, which ig [ :
ch is like a flat dise with a central hole where the egg are

dropped. The si
Pp 1€ size of the nest and the central hole depends on the fish size.

e

Males become up to 7 years old, female 8years. The main size and weight

of male are less than those of female from the same age. It is an important

food fish, the flesh is good cating and of economic importance, It is |

commonly sold as food.
Habitat
Biome: fresh water, Demersal

: Ecology

Occurs in water less than 12m deep, prey on small fish but also on insects,

crustaces, molluses, vegetable malter and dercifus. Breeding Ecology

unknown.
51 wetland (inland) — permanent rivers/ streams/ creeks

List of Habitat:
e wetlands (inland) permanent fresh water lakes
- ;

(includes w

{(over sha).




CHAPTER Two
20 LITERATURE Rgyipy,

2.1 Chemical Composition

Principal Constituen;- :
et The chemical composition of fish varies greatly

from one species S
P and one individual to another dependent on age, sex,

environment and season.

The principal constituent of fish and mammals may be divided into

———

the same categories, and examples of the variation between the

constituents in fish are showned below. The composition of beef muscle

o ————

has been included for comparison. '
Table 2.1: Principal constituent (percentage) of fish and beef muscle. E
Constituent Fish (fillet) Beef (isolated muscle)

Min. Normal variation Max.

Protein 6 16-21 28 20

Lipid 0.1 02-25 67 3

Carbohydrate

0.4 12-15 105 1 -

Ash

s o 6681 96 75
ater =

m the table above, a substantial normal variation

As you can seen {10
onstituent of fish muscle. The minimum values are
cO

is observed for the

13



er exi
rather extreme ang “Deountere more rarely

The variatioy i
1] .
the chemic Composition of fish js closely related

to feed intake, mj at S
gratory SWimming apg sexual changes in connection with

Durin i 3 .
€ Periods of heavy feeding, at least the protein content of the

1 s En
muscie tissue will increage to an extent depending upon how much it has

been depleted, e.g in relation to spawning migration. Then the lipid

content will show a marked and rapid increase.

Some tropical fish also show a marked seasomal variation in

chemical composition. West African shad (Ethmalosa dorsalis) shows a
range in fat content of 2 — 7% (wet weight) over the vear with a maximum

in July (walts, 1957). Coruma Brazilian coast had a fat content range of

0.2-87% and 0.1 — 54% respectively. It has been observed that oil content

of these species varies with size, lager fish containing about 1% more oil

than smaller ones.

o lean or fatty the actual fat content has
Whether a fish 18
for the technological characteristics postmortem. The
Consequences

: be predicted from knowledge
. in fresh lean fish may
changes taking place

i i hereas in fatty species
. :on in the protein fraction, W
of biochemical reaction 18 i 3
: be included the variation in water lipid
5 e action have to
~ changes in the lipid frac

14




d protein contepts ; i
andp DS in varigyg SPecies are showp below

Table22: C

hemical C e
Ompo:;
S1ton of the fillets of various fish species
Species

Scientific
hame  wytem, Lipid%  Proteino Energy

’ value
| Bluewhitinga) Micromesistiys 44 il (kg/100g)
it 0 1330 138-159 314-388
i Coda) Gadus Mo,
i rphua 78.83 01-69 150-1990 295-332
Eel a) Anguilla anguilla 69 7; 80-31.0 144
. Heiring a) Clupea harengns g0 - 80 04-220 160-190
Plaice a) pleuwneetes
i‘ platessa 81 L1-36 157-178 332-452
l : Salmon a) Salmosalar 6777 03-140 21,5
1 Trout a) Salmo trutta 7079 12-108 188-19.1
‘E Tuna a) Thunnus spp 71 41 252 581
Norway Hephrops
Lobster a) MOI‘VGjiGES 77 06-20 195 369

Pejeirey b Basilichthys
" Bornariensis 80 07-36 173-179

Carp b) Cyprinus carpio 816 2.1 166

Sabalo c) Prochilodus

: ; 73.4
Platensis 67.0 43

Pacy c) Colossoma e 1D 141
Macropomuin %

Tambaquic)  Colossama ’ 156 155
; Brachypomum 69.

Chincuina c) Pseqdo;;llﬂtysloma 708 89 15.8
Rigrinu

(Murray and Burt, 1969)




21.1 Carbuhydrate

The Ccarbohyrage “ontent in figp,

g o Y Is very low, usually below 0.5%,
this 18 typical for Striated muscle i,
> Whera ¢

major groups: the phospholipids and the triglycerides. The phospholipids
make up the integral structure of the unit membrane in the cells; thus they
arc often called structural lipid. The triglycerides are lipids used for storage
of energy in fat depots, usually within special fat cells surrounded by a
phospholipids membrane and a rather weak collagen network, The
triglycerides are often termed depot fat. A few fish have wax esters as part

of their depot fats. In addition to phospholipids the membrane also contain

cholesterol.

2.1.3 Protein _
Th tein in fish muscle tissue can be divided into the following
€ protein

three groups. .
£roup e osin, tropormyosin  and
Protein ¥

1. Structural rute 70 — 80% of the fotal protein

. it
actomyosm)}, :n mammals). These protein are

with 40%

‘content (compared

16




Solution of fairly high conie sirsa itk

Connecti . :
tive  tissye proteins  (collagen) which constitute

approximately 3% of the — protein in teleostei and about 16% in
elasmobranchil {compared with 17% in mammals). Fish protein
contain all the essential amino acid and, like milk, eggs and
mammalian mat protein, have a very high biological value,
2.1.4 Vitamins and Minerals
The amount of vitamins and mimerals is species specific and can
furthermore vary with season. In generally, fish meat is a good source of
the B vitamins and, in the case of fatty specific also of the A and D
vitamius.
fish meat iS regarded as a valuable source of

As for minerals,
1t also of iron, copper and selenium.

; it
calcium and phosphorus m particul
ent of jodines. In the table below some of

Salt water fish have a high cont

listed.
' the vitamins and minerals content are




V'I“able 2.3

Fish
(thian: S 1acin  Panthothenic B6
! vin) (ul i
(ilg) (1g) 0) (ulg)  acid Ulg) g

Cod fillet 0 - 50 0 e

heting filet 20 400 300.100¢ g 4

159/

45

Cod-liver oil 200-19.00g 20 -300
1) Whole lever
(Murray and Burt, 1969)

2.2 Classification of Element

22.1 ESSENTIAL NUTRITIVE ELEMENT=> They are minerals that

are very essential for the metabolic process darken place in the body, they

may be warmful in taking an excess amounts. The examples includes Na,

k, ca, fe, cu, mg and Zn.

222 NON-NUTRITIVE, NON TOXIC MINERALS:- They have no

harmful effect except when present in an amount exceeding 100ppm.

i ds
Examples of these are Ti, ¢ N, B an
RALS:- They have deletrious
: TOXIC MINE
22.3 NON-NUTRITIVE

the diet contains less th

e e

an 100pp. Sb, cd, pb and hg are
effect even though

the examples.




23 Essential Nutritive Miner Is
3

These minera]
S are very €sential for the bo

; dy metabolic process, 1
organic matter remaing usually process. in

d i t1 : ‘ cral ekmﬁmtﬂ after the
estruction of organic m
& Present in a plant or animal tissue

2.3.1 Sodium

Sodium maintains osmotic pressure of the body fluid which protects
the body from excessive fluid loss, it involves in the contraction of muscles
cells. It regulate (he acid-base balance in the body fluid. The weight
present in the body is about 1.8g and the deficiency of sodium in the body
are heart, fatique and muscular weakness. Sodium is know as the chief

cation in the extra-cellular fluid.

2.3.2 Magnesium

Magnesinm is a component of chlorophyli and is absolutely

essential for plant to synthesize carbohydrate. Tt also very important in

human body especially in the formation of bone %nd teeth. Tt has many
animals, The deficiency is an

1 tion in plant and
essential biologigal function in plan

cation in fwashiogkor.

semia oCcCurs.

important compli

In alcohols, hypomaghe
of senem, T

These seems to be a

agnesium and oceurrence of

level
 rtelationship between the :
i P i d children. Because Magnesium oecurs
fremor and convulsion 1
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§  which can be associated with attack

jn magnesium (Shakuntg), 1987)

2.3.3 Potassium

Potassium influences OSmotic pressure angd contributes to the normal
& Ftibrium of fhe body. It has Properties similar to sodium and is the
principal cation in the intracellujar fluid. The human body contains
approximately 2.6g of potassinm per kilogram of free fat body weight it is
nearly constant component in lean body tissue. Therefore, when there is
growth and development of lean tissue, an adequate supply of potassium is

essential, Whenever muscle is broken down, potassium is lost (shakuntala

1987). The deficiency of potassium are metal, apathy, muscular weakness,

s of paralysis lasting for 24hours or

i e of
ole, Most common food naturally contain moderate amounts

potassium (Olnofe et al 1992)
23.4 Copper

Copper is an &

e ly

t is usual :
e th transport form of copper. In animal,
s the

- animal species and
r some lower amim
ial element fO
ssential :
present in combination with a plasma

for all vertebrate

: e
Protein ceroloplasma, which
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| and stry St
| failure {shakumtaly 1987)'1'11 e Cture of hair rejoroduct
] a, the

deficieng

| Y of copper results due
o the IMProper mobiljzas: i

- PIOPer mobilization of on from jrop Storage sites
235 Calcium

The most . ;
abundant mingral in the body is calcium most of the

body’s calcium is in the hand structure of bone and teeth and the body of

an adult normally contain aboy 1260g of calcium. The crystalline form of
caleium gives rigidly and harduess to these tissue and also ensures the

integrity and permeability of cell membrane to regulate nerve and muscle.

Excitability to maintain normal muscular contraction and to assure cordial
thythmicity. Calcium also plays an important role in several of the

enzymatic steps involved in blood congulation (FAD, 1968).

The deficiency of calcium in Adult may result in ostemalacia and

the defici in children leads t© rickets, Sometimes, there is a gradual
eficiency _
i is characterized by forosily
i thus disease 15 ¢
demineralization of bomy f1SSUeS,

known as Osteoporosis, this is due to

. thinness and fragility of the bones,
ith age (Shakutala 1987).

decrease calcium absorption W




it Of ae[ﬂo 10b]n oles
W p@l tan; I

the
from the cell to the lungs. 1y ihe Conversion g

in the transport of oxygen, .
om the lungs to tissue and of carbondioxide

f B- carstene 1o vitamin A,
icon also plays a role gn it. Trop deficienc
Vv re

stor:

affer it is depleted. The rich source of iron is organ meat such as kidney,

heart and liver.
2.3.7 Zinc

Zinc is a constituent of the enzymes involve in most major
metabolic path ways and also essential for plant animal and man. Large

amount of zing are stored in bone enzymes containing zinc are involved in

nucleic acid synthesis and degradation.

Zinc deficiency in man are ioss of appetite, fallen to grow, impaired
inc de

T8 ti £ wounds and decrease taste activity (Shalantala 1987),
generation ©

palance gtomach pain are the symptoms of

dehydration, electrolytic i
Zing (Engel, 1993).

8 Manganes i i of sugar, it is building with
ases the
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‘3:9 MATERJAL, 4, TER THRgg
31 Material Gy
Clarias gariepingg
w.
a8 80t from Osun river and pond in Ijebu-Igho I

Ogun State. The fighes Ut and wagheq
€d, the

Y were kept in 3 refi;
before the analysis igerator

32 Methodology

1grm : i I8
of clarias gariepinus muscle from both natural and artificial Ho

habitat were weighed and thep transferred into a digestion flask, the wet
digestion was carried out with concentrated nitric acid for several hours
until a clear solution was obtained.

The clear solution was transferred into 100ml standard flask and
made up to mark with distilled water Atomic  absorption

Spectrophotometer was used for the analysis of the following metals. Cu,

Co, Mn, Zn, Pb, Fe, Na, Ca, Mg, K.
The standazl for each metal using SUitabI; Sahfzj :::]; Z::ll ::: |
Wepared The instryment Was § e e aI::ﬂiode lamps and air "
rﬁxed All the metals analysed fOf> e irated into the flame
i . ; d for each metal was _asmf

e e T stand?'lf espective concentrations 0 me/k
s Their T

g were read

& 1l as the sample

h sample.




clarias gariepinus from

Natura] hap;
+ itat Atificial habitat
5 =i 5D Mean + S D
861+ 0.01 31.75£0.03
Mg 1.50 +0.03 2494001
Na 27.65+0.01 3823 +0.02
K 18.50 £ 0.02 41.41+0.01
Fe 0.90 +0.00 2.77£0.01
Zn 0.049 £0.00 0.45£0.01

Pb 0.17£0.02 0.06 £ 0.01 !

ND

Co ND

3.76+0.01

1.245+0.01

e

249 +0.01

0.029 £ 0.00
ND => Not Detected




42 ".DISCUSSION

gariepinus. However, these value are lower than (16.744mg/kg) obtained
for manganese in Egeria Paradoxa by (Biney et al 2005),

Mean while, potassium content in river and pond clarias gariepinus
are (18.50mg/kg and 41.4Img/kg) which are lower compared to
(222.9mg/kg) reported for potassivm conceniration in stinging fish by (Sri
Lanka 1996). But copper content in river is (1.245mg/kg) which is slightly

lower than (3.76mg/kg) obtained for pond clarias gariepinus. These values
er than (3.

obtained from copper content In river and pond clarias gariepinus are

ed fro

lightly higher than (0 g7mg/kg) obtained from parapenacopis aflantica

siightly higher . . .
Furthermore zine content i TIver (0.049mg/kg) is lower

e
> od clarias gariepinus. However, these
0

than (0.45mg/kg) obtained P

- inc in Trachinotus Ovatus
ned for zinc in
g/kg) obtar

 values are lower than (1.050




_l 51 Conclusion

The result Obtaine d

essential minerals elements.

Whereas clarias gariepinus from natural environment feed on aqua waste
which might be deficient of one mineral element or the other.
Moreover, clarias gariepinus from natural habitat are found to contain a

higher level of lead than that from a natural habitat. Toxic in organic waste
disposed into river might have contributed to this.

32 Recommendation

i iepinus muscle from
|v shown that clanas gariep
The study has generally

i nv 1IChEE i that fr()m a natu.l‘al ‘
i ‘a] i nt iS 'Ch in mmefal c}ements ”lail .
HIC1 (3 1TONIILE! I

Witonment - T
; ' : iepinus from artificial
| et clarins BEOEE

i s tharefore 1920 ly of essential mineral element for

ume(i for supp

fitonment should be o3 -
4nd blood buildi"é

formation, body




Tt is also Tecommended that clapiag gartiepinus from river where ndusiria]

and non biodegradapje Waste are disposed should not be consumed because of

Presence of heavy metaig which are njurious to health.
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