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Abstract

Attempt in reducin i ;
means of protein spam?gtliea?;gr;coa of feeding in aquaculture through the use of energy rich oils was taken as a
three formulated diets anda r,oi Inlg tnal Fingerlings of Clanas ganepinus with an average weight of 328 £ 0 72g fed
and 40%CP) and Diet 4 (45% Lf'” d‘““‘me‘[,c'al feed -Multifeed), Diel 2 (45% Lipid and 50%CP}. Diet 3 {45%Lipid
mean weight gain feed COHV;FS pid and 30%CP) Results obtained showed sigrificznr difference (P<0.05) in the
diet). However diel 4 Eﬂhlbltedl?)n ratio, and specific growth rate compared vath control diet (commercial catfish
high (P<0.05) body lipid and cor ighest morizhty rate which rendered it inefficient Digt 4 also gave significantly
demonstrated sigrificantly (P<0 5‘9590“5'“% low body crude protein than diets 2 znd 5 Diets 2 and 3 moreover
from this study recomm en'rd e IE’} good growth performances and body compositions than the control. Inferences
of Clanas ganepinus fll'lgeriieng; 'Z:::” of combined varying levels of palm oil groundnut ol and fish oil in the diets
effects on the growth and survival of g:::f:::;ﬂ:::ﬁ?gle‘:zlr?gsprmeIn a0 (e ey g e here £ 2SS
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Introduction

Nigeria has a pU-I_‘IUL‘ITiOH of over one hundred and forty million
people and has her national fish demand at over 266 million metric
tones. The current annual aguaculture production hovers around
0.62 million metric ones (FDF, 2008) [1] These combined with ever
decreasing catch (due to over cxploitation) from the capture hsheries
have not been able (0 meet the ever-increasing protein demund of
the country. Whercas small scale hish farnung supplies the greatest
percentage ol the Nigerian's annual ish production outpu (FD, 2008)
[1]. However, the production level has been hampered due to high
cost of feeding fish coupled with the expensiveness ol proten as fewd
ingredient.

Clarias gariepinus, also known as Alrican mud catlish, is the muost
popularly cultured hsh in Nigeria [2-6]. It has the abality o fued on
variety of food ilems ranging from Zooplankton to fish [7]. Fish with
omnivorous feeding habits may be able to use dietary vegetable ils in

more cflicient manner than the counterpart carnivorol
d Tor heen hardy, resistance W handling stress;

«d conversion abilities. The high quahity and
highly demanded lish, hence thereis a
caper production

18 species |8

Catfish has been credite
it has better growth and o
Leller laste of its Nesh makes it a
need toincrease the local production of this specic atch
cost [9]. l,ip:’d-, are an extremely diverse group ol cnmpnumla, many
of which functions as important sources of metabalic energy. Among
the various types of lipids, it 15 the simple, glycerol bhased lals.alnd
oils that are of mosl interest in ferms of general nutrition | 1] Lipids
normally occur in food stufls and i the fat Ja:-lunlls L.Ir must anmals
in the form of triglycerides, which are esters of fatty acids and glycerol
[11]. Thus, dictary lypnds provide a source of indi:.pl.'ns.:_l:Jc nutricnts,
the essential fatty acids. In addition, they also act as carriers of certain
non-fat nutrja:nlls. potable the fat saluble vitamins A, D, Eand K, Ihey
are also an important source of energy [12). I.ipidqccmt.lim nm:c cner;;l-_
per unit weight than any biologcal conpound. Example, One gram uf
lipid contains about twice as much total encrgy as either one gram 0

carbohydrate or one gram of protein [13].

Several authors have researched into inclusit?n of \'arlr:u._s :
in the fish dicts [14-17]. However, inclusion of dnrhfcrc'n: snufu_s o
lipid in appropriate combination in the diet of Clarias gartepinus

oils
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has not been fully eaploncd. Therefore, the study will investizate the
elfeet of combining ditferent sources of lipid on the growth and body
composition of Clarias garicpinus

Materials and Methods

Experimental location

The experiment was carried out al Water resources. Aguaculture
and Fishenes Technology STEP-B laboratory, of Federal Universiny of
Technology Minna, Gidan kwano campus.

Experimental design

A complete randomized design was used in all the experiment.
wlhere treatments were of one variable; ingredient incorporates being
the variable, The fishes andd treatments were randomly assignad o tanks

in triplicate.

Experimental fish

Ihe experimental fish was Clarias gardepinis Bagerhngs which were
purchased from 1] farm Horin Kwara State. The fishes were acchimatizod
in 4 500 litres rubber tank for one week before the commencement of
the teeding trial, during which period fishes were placed on commraal
cathish diets (Multifeed)

Experimental diets

FeedstulTs used for the research work include Fish oil, Palm vil and
Groundnut oil. They were purchased from Minna market while Vitamin
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premix, Multifeed and fish meal were b,

Min_n.!. Threw t.]wl" Inrmualated |u"Lr:.-:Eil:T:dm[;r;:I“htkht.'lu agine
:ni’ {.r-.lldc protemn (0P (50%, 40%, and Jnng) n»s.pcnm-i]rr'i:g: :w-ljs
nelusion Ir:_w]s were at L%, 15% and 208 of the total | |Iy red :
{'.'J'nfius gariepinus for Fish oil, Palm oil and Groundnut E:ul| ::t]ulrr.c.d‘ l;y
§ Dlﬂf formulated were as presented in Table 1, and comm 5!_"ll|1";_9‘ s
(Multifeed) was used as control diet [18], Equation rm:lh::ui':ni"]“I “-2'5
unknown was used to formulate the diets [19], i

X+y=95; x+y=A

Where x=Protein source (Fishmeal
E al), y=Fne i =%
Crude protein and 95=Bullc. ’ e

Three diets containing, varying inclusion levels of lipid protein
ratios are diet 2 45% Lipid and 50% protein (45L:501%), diet 3 45% lipid
40% crude protein (451:40P), and diet 4 which consist of 45% lipid 30%
crude protein (45L:30P) while diet | {vontral diet) was commercial
catfish feed Multifeed). All the ingredients were mixed together in
adequate proportion and were preserved in a relrigeration 4°C.

Experimental procedure

The experimental work was carried oul in the Water Resources,
Aquaculture and Fisheries Technology Step B Laboratory of Federal
University of Technology Minna, Gidan-Kwano Campus using the
recivculatory system. Fishes were randomly stocked in triplicate, in 25
litres capacity round plastic buwls al a stocking density ol 20 fishes per
bowl in the department of Water Resources, Aquaculture and Fisheries
Technology laboratary The bowls were arranged in a randumized bluck
and were covered with Mosquito nets Lo prevent fishes from jumping
out.

The fish were fed the test dicts W satiation twice daily (9.00 and
17.00). The uneaten dicts were siphoned 30 minutes post feeding for
adjustment for feed fed at the end ol the feeding trial. The feeding
trial lasted for 8 weeks while the water exchange was carried oul
mechanically by the recirculatory system.

The water quality parameters were monitored on a weekly bases for
temperature using clinical thermometer: dissolved oxygen according to
the method of Wrinker's [20.21]; Hydrogen iron concentration {pH)
were measured using a FIL 7045/46 pH meter in the laboratory at reom
temperature while conductivity was monitored using conductivity

meter.

i i 3 et 4

jels Composition (%) “Diet1 Died 2 Cret
& i I jcontrol) 50% 43l sop  45L40P 45L:30P
Fish meal 50 24 4739 3555
Fish oil 75 10.58 13.1
Palm oil 1182 1587 19 62
Groundnul ad 15.89 21.16 26.42
Premix 50 50 50
Tolal 100 100 100
Proximate composition of Diets (%)
Crude profein 50,00 5147 joeg 3103
Crude Lipid 12 30.60 39 64 522; 1
Crude fiore 25 1 B4 152 1 :
Ash 8.5 757 923 &1
467

Maisture conlenl 1200 839 917 65
Total a5 a9 78 B9.45 99.53
*Manufactrer dala .
Table 1: Formulated diels based on vanous lipids SOUrcEs and Iheir proximate
Compuosilion
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Statistical analysis

Growth respunses amd feeds utihzation obtained from the different
treatments and their replicates were subjected to statistical analysis
using Minitab release 14 package. Data were subjected to analysis of
variance (ANCVA) using Turke’ test at 5% probability level Multiple
parameters ineans comparison ol treatments was according to [uncan
multiple range tests [22.23], Graphical analyses were plotted with
Microsofl Excel winduw 2010,

Biological evaluation

The parameters measured were in accordance to Halver (1959)
Maynard et al. as explained below [24.25]

i. Mortality

‘Ihis measure the death rate in the fishes as expressed helow

Mo of dead fish " l@

% Mortality = ———
Mo of fishes stocked 1

. Specific Growth Rate (SGR}

This is expressed as

Lt MEW({ Mean finalweight) = La MIW {Mean initial weight ) <100
Time in days

SCR =

iii. Food Convertion Hatio
‘I huis is expressed as

Weight of food fed (Dry gram weight)
Weight gain of fish { Wetgram weight )

FCR =

iv. Protien Eliciency Rutiv
This measure the protein eficiency ratio
Weight gain ol fish

Protein feed

Total feed intake
Protein content of feed

PER =

Where Protein feed =

Total no dead

_——x100
Total no stocked

v. Mortality (%)

Results

From the resull in Table 2 there was significant difference in the
mean weight gain of the hishes between dets 2, 4 and 1,3 (P<003). Dict
2 and 4 recorded signilicantly high (P=0.05) mean weight gain (MWG)
of 1161 and 11,19 respectively which were not significantly dafferent
(P>0.05) frum each other but significantly different (P<UU3) from
dicts 1 and 3 (8,51 and Y81 respectively) which were not sigrifcantly
different (P>0.03) from cach other. The feed conversion ratit (FCR) of
the diets differed sigmbcantly (P=0.05 frum cach other. There was no
significant difference butween dicts 2 and 3 (1,67 and 1.78 respectively),
Diet 1 and 4 ditfered signibcantly from other diets {1P<00.U5) with LR
values of 2.06, however, dict 4 apparently recorded the Jowest FCR of
] which was Hgnll'lc:nllv, lower (P<0.05) than uther diets. Huowewer,
it is apparent in Figure |, that diet 4 is indeed a very puor diet.
(SGH) differed significantly amony the

‘The speaitic gruwth rale
ignificant difference [P<0.05)

[Viets (P<0.05). Moreover there was no s

wiplurme @ = lssue 4 = 100 Jia2



e —

Citation: Orira M’I, Chenedeggintin 605 Garliku GOF (20155 Thw Grewsth e Bely Gompostion o Claiits Yorepings Fingeflings F od Cormtaned iftarerd
Sources of Ligid ) Arquac; fes Development 4 162 don 11 411207

LA RS
Page 1 of 5
Traatments et § (ot 7 fiel 3 et 4 810
e A5 B FORIE 4510 3P
Initial wesight gam () TR R R L2l ol 12 E IRk 21001 00D 143
Firial werght gain (0) UFIEREAT 1A 00 1 10 IERFREAE 1300* + 4 82 sy
Wean welght gam (g HAS s 40 b1 1478 GRle 6T TRUR ] b &0
Mean Feid Fed (g) IFEARRII 1 hse 1 1Ay il 114 ¢ DO [Tt}
FCR 206 1 601 167007 ) 00 pale 00t 0012
SOR (WD) 2H1 001 PRUSLL 2AG D0 z8r 200! oo
PER 0900 1 (101 IERCRYTY 14100 370+ 001 nin
Mortallly %) SAT 1000 3169 2 001 40651001 166% 1 001 o
Table 2 Mean Grosh podormancs of Clarnas ganepinus hogailings leed vath vanous Egdfprotomn Hatio for & wiehs.
Body Compatition Initial Flnal Carcass 50
Parameters (%) Carcase P P Bl (et 4
Ny PR A% A 451 30p

Crude protain Aol v O L2t OO AR AL+ DD 82600 4 100 an 45"+ 0 (1 0ot
Crude lipid 1835 10 302 O 22 O5R 24 BOL 1 00O 20 42+ 001 028
Aeh contant R VAR 1615 e 12200 Gas 0nm 046+ 001 00
Maolzlire content ToaEe 0 05 ¢ )06 oAl e 00 5 B 1 (1110 B+ 001 ros

Asans wilhi e same superscipl along the row do nol differ sigificantly (7 <0 05)

Table 3: Body Gomposition of | «porimental Fishos
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Figure 1: Crown Fesponse of Clanas ganapinus fingerngs fed combined
figaed damar s for B wigeks

between the values of diet | and 3 (2.50and 246 respectively) ‘Table 2.
Muresver, diet 4 recorded significantly Bigh (P<0.05) SGR value 2.89
followed by diet 2 (2.70) which differed significantly (Pr05) from
other diets Table 2,

‘Ihe protein efficicacy ratio (PER) differce signiticantly (1<0,05)
from each other, Diet 4 recorded significantly high PEIC value of 3.7
which differed sigmificantly from other diets, ‘This was frollowed by
diets 2 and 3 wath PER of 141 and 141 respectively. The percentage
mortality recorded i the experiment ditfered sgnificantly from each
ather (P0.05), Diet | recorded the lowest mortality of 3.49% beingg the
control diet, diet 2 and 3 had moderate mortality rate of 31.65 cach
while diet 4 exhibited the highest mortality rate of 76.65% Table 2.

From the result in Table 3, the values on body composition of
crude proten, crude hpsd, crude ash and moisture, shows signilicant
difference (P<0.05) uhaerved amang the experimental diets,

Marcover there was no significant difference (P20.05) between et
1 and 3 with the values of (52 507 anid (52 61) respectively The Isdy
crude prodein for dict 3 containng 40% crude protein and 45% lipid
(1% Fush wil, 15% Palm oil, amd 200 Croundnut oil) was significantly
higher (#<0.05) (5261 ) than iitial carcass crude protein {47061

However, there was corresponding, increase in the body lipid
contents for diets 3 and 4 containing $%crude protein (24.80) and 30

} Bk, Vs Lo rebrigrriied
AN BTG JAPD. a0 open aciats gaanal

oy coude protein (2842) which was significantly higher (P-0.05) than
uthier diets.,

there was signilicant diference (P<0050 m the crude ash content
il the experimental ishes with diet 1{16.1%) recurded the highest body
2l content, which was signdicantly higher than other dicts: Morcover,
all dicts were of high ash values than the initial carcass with crude ash
of 3,12,

There was no significance difference (P>005) between carcass
of moisture content of diet 1 (8.00) and 4 (8.30) but there was no
sigmificant diflerence (P=0.05) between initial carcass composition
(7.55) and other diete. Muoreover diet 3 recorded significantly low
(1"-0.05) moisture contents of 690,

Discussion

[he present sty investigates the growth and body composition
of Clarias gariepnns iimgerhings fed combine different source of lipid.
Of all the formulated diets, diet 4 apparently recorded best growth
performance values as retlected inthe value obtamed for FCRSGR and
FER{Table 2) however, e imortality rate was the highest 176.65%) Lhs
winld render the diet nnhi tor feeding fishe The hagh evel of mortabity
can be attributed 1 high level of lipids in the diet which also resulted
in loss of appetite and eventual mortahity [17.26 28] also reposted that,
poor utilization of hpud conld be attributed 1o poor feed tntake, which
prevented the ish Trom Liking enough nutrients o meet the carcass
mtrients requirements for the developments of tissues

[here was no sigmiticant difference (P>0003) between FCR, SGR
and PER of Dhiets 2 and 4 thic indicates that the hish was able o digest
the diets and converts the diets into body tissue with same degree
of elhiciency, In the first vwo weeks of the experiments, then growth
dropped drastically (Table 2 and Figure 1) 1t was probably due 1o the
fact that the fishes were getting used o accimatizing 1o the ormalated
diets “Thereafter, all lishes picked up and started ntibizmg the dJiets
b tter,

the PER was not signaficantly different between treatmunts, cacept
for dict 4 which performed signihcantly higher than all vther dits
the improvement in PER vould probably be that inceeasing lipnd leved
h)' durrmmg the crude protein content has '.p.ut'd dietary proten

Vokime 4 ¢ lssue & = T0GUIBE
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Conversion ladoenmergy abilization of lip '
has also been unu.:h‘rrd' a5 “rhull'lil':']:l'l”ll-“""'”!t""l‘"'h"'"I"—"”"L’
; e cvelopient in i ol
(29 30 Diet 2 expressed the secoml Tea il pethormmnce, thiy
\"‘l‘"‘“"d s st ant dilleree o thy powth parnehies lr||1l is
FOR SGROPERANIU avd optiviomn dontalitg (0 imet ol eres wiil
Oliva Teles, and Gaybord ad Gatli, ) sl work g | m..iu-..l., Z i Direa
and hybrid steiped b espectively anld aggreedd tht e u..m\hT I|I.i||
contents o these were ol alleod by dictary lipid lesels |3 1I.| :In-
growth improvement obseeved agreed with Linget al (59000 o el
% of eetined, bleached, deodorieed pati olomm on, cond poilug el can
b ana duded i dets bor the Alrican oty wigh ety el e
andd prrotein ebentivm ol His sl {321 Also e workool Pre et al 1 ot
inprovement in carp fed dictary D [ 15 Myt al also pepented Hhat
up o ¥0% ol dictary lish sl could he seplaced by comde pralinasil vt bl
curnpromising grewthoe feed utle i oliciency ol gl cilish,
Mystus nermirus [ 3o,

Revent studies lave revealed that substantial wse of vepetabli oils
as energy sourees i sl dicts Tove ynlded positive growth respuiise
in fish [37.38] The results gathered Trom the stondy Tove demonstiatid
that the three hipids souree used are ol goed pateient composition His
observation could imply that there was oo palatability pooliden amd
that their utilizations were nli.ll.‘l.'ll.lh‘. which s simblar i the work of
Aderolu and Akinremi i e utilization el coconul ol and peannt ofl o
catlish diet [ 2] Sotolu recorded somilar obseryation when b led alivrs
contaning Benni secd il grotndnut ol soybean oll and pali ol b
Charias garepimus fingelng [ 3]

Carcass analysis { Eable 3) showed signilicant differcnce (172 0.00)
between the control dict amd other dicts, i teems of crade liphd, comde
protein, vrude ash and moistore. The comde protein valies of divt 2 and
Hol 4802 and 1515 respeetively waere signilicantly (P ) fower than
that of control diet (52,501, while dicts 2 and 3 also have betier ool
ratio which was i agreement with Aderolu et al that even although,
the control diet had a higher crade protein value, the experimental diel
performed better in terms of geowthand nutrients ubilization [19]

Conclusions

“Lhe results of this sty shwed that combimation of different hpids
source at appropriate ratio of lipid-profein ratio (45:00) ¢ Iree Tedl Hoo
Clarias gariepimis which spares protein for growlh,

Recommendation

It is recommended that diet 3 with lipid and protein tatio of
approximately ratio 11 can be forrmulated for Clirlas gaviepimis thal
gives ellicient proten utilization for ge seth, Beyend which, there will
be decline in growth,
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