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Abstract—Three hundred Clarias gariepinus fingerlings with
mean weight of 1.01£0.00g were fed at five different inclusion level
diets for fifty six (56) days in 15 circular plastic tanks measuring 60
e¢m x 30 cm x 30 cm. The experiment was conducted to utilize
Canarium schweinfurtii oil as replacement for vegetable oil. At the
end of the experiment, the result showed significant differences
(P<0.05) in the growth parameters among the diets fed. Diet 2
containing 4% Canarium oil exhibited best FCR, SGR, PER, and
digestibility values. This indicated that, Canarium oil can be utilized
by Clanias gariepinus in its diets and it is therefore recommended as
a substitute for vegetable oil in the diet of Clarias gariepinus
fingerlings.
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I. INTRODUCTION

HERE is no doubt that nutrition research scientists have

carried out several researches on fish nutrition and
commonly concluded that high quality and quantity of protein
in diets are essential for optimal production of fish especially
in intensive aquaculture system where fish depend solely on
artificial feed. Globally, consumer demand for fish continues
to rise, developing nations import about 33 million tonnes of
fish worth over US$61 billion yearly and about 77 percent of
fish consumed globally as food is supplied by developed
countries [1].

Success in aquaculture depends on the ability of the farmer
to cost effectively meet the nutritional demands of the
cultured fish species. This is because feed type as well as feed
quality may have consequences on both growth efficiency and
feed utilization [2]. The knowledge of fish nutritjon equips
the farmer with the technical knowhow of making
nutritionally balanced feed from available raw materials. In
view of producing nutritionally balanced commercial dietg
that will permit optimal growth and health, research into fish
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nutrition has increased dramatically in recent years [3), Many
developing nations depend on imported feeds which are very
expensive, while local feeds made from some conventiong)

“ingredients are also expensive because of the demand fo

conventional feed ingredients by other sector and humap
consumption [4].

The fact that fish feed account for at least 50 — 60% of the
total cost of production [5]. [6] has motivated the research for
cheap and locally available or improvised feed ingredients
that are unsuitable for direct human consumption but can
serve as alternative energy feed for fish with the aim of
reducing the cost of production without compromising feed
quality. Clarias gariepinus is a catfish species and belong to
the family Clariidae, the air breathing catfish [7]. The fish
was introduced all over the world in the early 1980s for
aquaculture purposes and is therefore found in countries far
outside its natural habitat like Brazil, Vietnam, Indonesia,
and India. Clarias gariepinus has an average adult length of
1-1.5 meters reaching a maximum length of 170 cm (67.0
inches) [7]. These fishes have slender bodies, a flat bony
head, notably flatter than in the genus Siluris, and a broad,
terminal mouth with four pairs of barbels. They also have 2
large, accessory breathing organ composed of modified gill
arches. Also, only the pectoral fins have spines. They can
weigh up to 29 kg [7]. It grows fast and feeds on a large
variety of agriculture by-products. It is hardy and can tolerate
adve}'s‘e water quality conditions, It can be raised in high
densmles resulting in high net yields (6-16 t/ha/year). In mos
countries it fetches a higher price than tilapia as it can be sol
!'Ve at }hf: market, It has fast growth rate and easily reproduce
In captivity [7],
cﬁ"::clisgiiy a;: known to digest and metabolize fathtocr:
Since fa . aan energy source than some carbohb’ef{u1 .
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and most stydjes have shown that fist utilize 20-30
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. reactions in the liver and -« leen :
:‘;;': cinfirtii oil 1s an agriculmrfsl pr;zuu “q!.l S:T:;::::
in fich dict has‘ not been c\}gnmtly researched into. Thus,
ihis study was aim a ddcrm.mmg the utilization of Canariymy
‘Ck“.,',,ﬁmii oil in the dict of Clariax gariepinus for a
"u_q;inablc aquacu_llurc preduction. C. schweinfintii is an
nportant economic plant that originates from Africa. In
come communitics the flesh of the fruit i« caten :;nrr
abjected to warm water for about 15-20 minutes while in
ather places the oil is extracted for domestic use,

Lipids (fats and oils) are casily digested source of
mr.ccntra‘('d energy. having more than twice as much energy
s« an cqual amount of carbohwdrates. They play several
jmportant roles in an animal’s mectabolism, including
wpplying essential fatty acids (EFA). helping absorb fat-
«luble vitamins, and other important functions. Also,
including lipids in the dict may increase food intake. Lipids
gored in body tissues aflect the flavor of the flesh. The type
and amount of lipid in catfish diets is based on EFA
requircments, cconomics, constraints of feed manufacture,
and quality of fish flesh desired [9]. Lipid levels in
commercial feeds for food-sized catfish rarely exceed 5 to 6

;acmt.
II. MATERIALS AND METHOD

Experimental Procedure

The experiment was carried out at Toxicology unit of
Water Resources, Aquaculture and Fisheries Technology
(WAFT) Fish farm, Bosso campus, Federal University of
Technology (FUT), Minna for 56 days. Laboratory analysis
was done at WAFT Laboratory Gidan-kwano Campus, FUT.
Minna. Clarias gariepinus fingerlings with an average weight
1.0lg were transported from.private fish farm llorin and
acclimatized for two weeks. The feed ingredients used include
maize meal, fish meal, vegetable oil, vitamin mineral premix
as well as Canarium schweinfurtii oil. The feed ingredients
were milled separately and feedstuffs were then analyzed for
their crude protein, lipid, crude fibre, ash and moisture
content. Person’s square method of feed formulation was used
to formulate five diets with crude protein level of 50% for
each diet. The feedstuffs were mixed thoroughly with a little
quantity of water to form consistent dough for each diet. The
dough was then pelleted and sun dried. The proximate
composition of the diet (D1-D5) was carried out. Fish were
randomly selected and 20 each stocked in 15 plastic bowl
tanks measuring 30 x 60 x 20cm width, length and depth
respectively filled with 25 litres clean water. The fish were
fod with the test diets at 3%, 5%, 7%, and 9% body weight
progressively. The amounts of feed wer¢ calculated and
readjust every 14 days (bi-weekly) according to change In the
body weight. Water was exchanged on daily basis and fucCﬂl
matter siphoned in the morning and uneaten feed 30 ml.lllllt'-\‘
Post feeding. The water quality parameters monitored
fegularly include temperature, dissolved oxygen, pll and
conductivity.

Experimental diets

Five diets were prepared. this include Dict I s L
Conaritm schweinfurtii oil and 4% vegetable oil) which serve
as control. Diet 2, 3, 4 and 5 had 4%, 8%, 12% and l(f%
Canarium schweinfurtii oil inclusion levels respectively with
0% vegetable oil.

Tanik
FORARLATED DTS (D1-D3) AND PROUMATE PROVMATE COMPOSTTION

FEED DI m D3 D D35

_STUFF
Frémeal XN 63 1) [XBL 6113 5943
Marze meal 25 87 2587 2477 2147 22.57
Canarium ol 000 400 %00 1200 1600
Vegetable ml 100 000 000 000 000
Vitamuin- 200 200 100 200 200
Mineral
Premix

100 .00 104 (1) 100 (0 1060 00 100 00

Proximate
compositions

(%)
Crude protein 49.00 4725 50.7% 49 00 4725
Crude lipid 6.50 23.90 15.30 1520 1160
Crude fibre 310 12.56 9.65 877 79%
Ash 943 2203 11.88 9,95 12.5%
Moisture 10.12 14.69 9.20 1467 14,15

Intake ()= Feed intake x crude protein of feed.

The Proximate Chemical Analysis

This includes analysis for crude protein, lipid, crude fibre.
ash and moisture content. This was carried out according to
methods described [11].
Crude protein =TV x MA x nfx df x % xpcf
Weight of Samples

Where, TV = Titration Value; MA = Molarities of Acid
(0.05M); nf = Nitrogen Factor (0.014), df = Dilution Factor
(10); pcf = Protein Conversion Factor (6.25).

Percentage Lipid = Weight of Extracted lipid x 100

Weight of Samples Percentage Crude Fibre
=Total weight of fibre x 100
Weight of Samples

Percentage Ash =Total weight of extracted ash x 100
Weight of Samples
Percentage Moisture Content
=Weight loss x 100
Weight of sample
Nitrogen Free Extract (NFE): The Nitrogen free extract
was estimated by difference.
%NFE = 100 % (Ash + Crude Fibers + Fat Content +
Protein).
Apparent Net Protein Utilization (NPU)

This expressed and caleulated as apparent net protein
wtilization (ANPU);
%ANPU =
Carcass Protein gain (p) x 100
Protein fed
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Apparent Digestibility Coefficient (ADC)

“%ADC = 100—(100 x %AIA of diets x %Nutrient in Faecal)

“%AIA of faccal x %Nutrient in dict
AJA = Acid Insoluble Ash

III. STATISTICAL ANALYSIS

The experimental design was one-way Anova and data
generated were analysed using statistical package Minitab

Release 14 and at 5% significant level. Mean were separated
using Duncan Multiple range test.

IV. RESULTS

The result in Table 3 showed significant difference
(P<0.05) in the growth paramelers among the diets fed
Clarias gariepinus fingerling. Diets 2 and 5 with 4% and 16%
Canarium oil respectively recorded highest mean weight gain
(MWG) of 1.31g and 1.18g which differed significantly
(P<0.05) between the two diets. However, diets 1, 3 and 4
gave a low mean weight gain (g) of value {1.14, 1.13 and

ignificantly. .
Slg’?l:llci':::dyconversion ratio (FCR) of diets 1 (1.13), 2114
and 5 (1.12) were significantly different (p_<0.05) from eacp,
other. The specific growth rate (SGR) of diets 1, 3, 4 and §
showed no significant difference (P:‘O-Of_;) among each other,
Diets 3 (0.90) and 4 (0.93) differed significantly (p<0.05)
from each other. Diet 4 had the highest mortality whic,
differed significantly (p<0.05) from others. Table 4 shows the
body composition of the initial ?-Jnd ﬁna} carcass. The crude
protein, fibre and ash in diet 2 dlff'erﬁ:d sngmﬁcantl)t (p<.0_05)
from other diets while lipid and moisture content in dler 1
and 3 also differed significantly (P'<.0.05) frorp other diets,
Table 5 shows the apparent digestlbll_lty coefficient (A]?C) of
the nutrients fed to the fish. Diets 1 and 4 dlffered
significantly (P<0.05) from others in of crude protein while iy,
lipid diets 2 and 3 differed significantly (P<p.05) from others,
Crude fibre and ash content differed significantly (P<0.05)
from others and dry matter in diets 3 and 4 differed
significantly (P<0.05) from other diets. The growt?m response
curve in Figure 1 shows the growth pattern of the diets, which
indicated good utilization of Canarium oil at the inclugion

i ; : ith diets 2 exhibiting the best growth response.
LI1 respectively) which does not differed (P>0,05) levels wi g
TABLEII
GROWTH RESPONSE OF CLARIAS GARIEPINUS FINGERLINGS FED CANARIUM SCHWEINFURTI OIL FOR 56 DAYS
Growth Parameters
Diet 1 Dier2 Diet 3 Diet 4 Diat 5 SD=
alean - Tninal Weisht [ TIT=000 | TOT=0.00 | TOPS00 [ L0000 T 01000 0.00
AIW (9}
Nzanfins Weisht LIVET TIITAT [T [ LA [T
Gein (MFWG ()}
X Weicht | TT3=0T5 [ 131031 | LIS502T [ TIT00S LTS=007 [ 0.
Gain{MWG (£)}
Fed Conversion ["TIF0IT | LT | TO9=00T T T05=00T LTT00T [ 00T
Ratio(FCR)
Specilic GrowthFata | 13372001 [ TA7a=00T [ 1301 [ 130T [ 13v=00T 00
SGR (*a'day)}
Frotein  “Efficiancy [ 0.85c0.01 | 08S =001 [ 090°=I0T U.93a=T. 0307001 [ 0.01 |
Ratio(PER)
Y\ ortality 3007001 | 500001 [ 533=00T [ TU0T=00T [ 687=00r 035
Mean data on the same row carrying different
superscripts differ significantly from each other
(p<0.05)
TABLE 111
BODY COMPOSITION OF CLARIAS GARIEPINUS FINGERLINGS FED GRADED LEVELS oF CANARIUM SCHWEINFURTY) OIL FOR 56 DAYS
Body compositions Y
Initial Diet 1 Diet 2 Diet3 i i
Crude Protein (CF) | 37.8T=00T |59 Y000 3T ~ -?&%}}T Diet § SD=
=5 A3 R X1)
Lipid PARER=10)] 213800 T'W:u—ur—w_
27.84°001 D <= TS OT (00T
Crude TF 366001 [ 736001 T =0T :
Hhe( = RN IR D=0 e Doyt S0
AsE FET=0.01 mvr_rl‘rtu‘m—w -
9.89°=0.01 = R REEIG= 20 u g ¥
Moistura Codtant [ 98250 0T 9:.1:0.6?%%‘%‘;3—-;.-——
MO Rt S, LRSI 1) o R |
— 1

Means row values carrying same superscripts
are not significantly different (P>0.05)
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TABLE |V
. % App,
TS o : ARENTD]GESTIBILI'I'YCOEFFICIENT (%ADC}
L]
i TT0; TATS Y [DITI%CO [D516%CO | 5D
ol V=00 e ET =0T [39.55° =001 [ 0.01
> =
“o Eibre = e 22 VO [ I3 17001 [T15.78°=0.01 [ 001 .
Lo = — =001 13377007 [ 394001 | 0.01
0 ZT¥ Matter 7= - = J.3800T [ 19.63°=0.01 [ 0.03
== 22 01 [ 9035001 [ 5743001 | 001

& 8

S Wighlceaible) &

(%]

<

Fig: 1. Growth response of Clarias garigpimus
fmgerlmgs fed Canarbaon sciveiifizt ol for 56 days.

V.DISCUSSION

From the results, there was a better growth performance of
Clarias gariepinus fingerlings fed Canarium oil at inclusion
level of 4% compared with other diets. This concurred the
findings of [12] that dietary lipid played essential role in the
growth and development of fish. Diet 2 exhibited the highest
weight gain, lowest FCR, highest SGR and best PER, this
agrees with the work of [13] on the utilization of potato peel
as dietary carbohydrate (energy) source in the diet of
Oreochromis niloticus. The performance was an indication of
positive contribution to growth of the fish as opined by [3],
they stated that good nutrition in animal production system is
essential to economically produce a healthy, high quality
product. The growth curve in the Figure indicates that diet-Z
peaked faster than other diets, while diet 4 was the lowest in
growth phase. This could be attributed to balance energy
sources from Canarium oil inclusion levels of 4% each
compared with 8% and 12% Canarium oil of diet 4.

The growth curves from week 0-2 represent the slow
growth phase while week 6-8 represent the marginal growth
Phase. This is in line with natural growth situation, as growth
in fish is exponential [14], [15]. This is normal relationship
between growth parameters in a nutritional requirement study
[14]. The poor values observed for mean weight gain (MWG),
feed conversion ratio (FCR), specific growth rate (SGR) and
Protein efficiency ratio (PER) in diets 1, 3, and 4 were

77

indication of inefficient utilization of feed. Diet 2 performs
best among other diets, this performance effect in the flesh
and it’s in agreement with the work of [15], [16], they stated
that carcass composition should reflect the diet.

The apparent digestibility for crude protein in this study is
concurred with the report of [14] [15], they observed that
apparent digestibility coefficient for crude protein of fish meal
in carp, was 88.9%. This study showed that Clarias
gariepinus conveniently digest the fatty acid content of
Canarium oil based diet as high as 16%. The general
digestibility of the nutrients were optimal however at
inclusion level higher than 8% Canarium oil, the digestibility
of nutrients dropped this was as a result of the high lipid
inclusion level in the diet containing 12% Canarium oil [1].

VI. CONCLUSION

From the study experiment 4% Canarium oil inclusion
level in the diet of Clarias gariepinus fingerlings was utilized
efficiently for its growth. This indicated that, Canarium oil
could replace vegetable oil up to 4% in the fish feed
composition. This level of inclusion is significant in the feed
since Canarium oil is an agricultural product.
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