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Abstract

Absolute replacement of imported fishmeal with stdrtilapia fishmeal (Low-Value
Tilapia LVT) in the diet ofClarias gariepinus fingerlings was carried out. Freshly
collected low-value tilapia was processed intopidafishmeal at the NIOMR fish
processing plant. Feeding trial was conducted flow-through system. Data were
generated for total weight gain (TWG), specific\gtio rate (SGR), feed conversion
ratio (FCR), hepatosomatic index (HSI), spleensariatex (SSI) condition factor
(CF) and carcass analysis. Results obtained wasigraficantly different (P > 0.05)
in feed conversion ratio (FCR) between fishes femtrol diet (C) containing
imported fishmeal based diet and fishes fgdli€t containing whole tilapia fishmeal
based diet. Feed conversion ratio (FCR) was befsties fed T diet. However, no
significant difference (P > 0.05) was observed it growth performance.
Hepatosomatic index and spleensomatic index valbéained for fishes fed control
diet (C) and fishes fed ,Tdiet were 1.008, 1.025 and 0.108, 0.178 respdgtive
Condition factor of fishes fed control diet C, ahgwere however not significantly
different (p > 0.05). Carcass composition analysgsealed that there was no
significant difference in the crude protein conseat fishes fed with control diet (C)
and low value tilapia based diet. It can be conetlithat value addition of stunted
tilapia (low-value tilapia LVT) as fishmeal has eeat potential of replacing imported
fishmeal in the aqua feed industry.

1. Introduction

Fisheries have always played a very significanticseconomic role in many
countries and communities. As a subsistence prodisteis a vital resource towards
poverty reduction and food security for most poouseholds (Cinnest al., 2009).

Fish feed in aquaculture represents between 60-@0f#te variable cost of fish
production. Fish meal is the most expensive oftelingredients and critical to good
quality fish feed production. For this reasons, ¢hst of fish feeds has gone beyond
the reach of many farmers. In addition, when olet@idocally, millers have
complained of fish meals mixed with bones and otlsmless materials which makes
it highly substandard. For the purpose of nutriticend economic benefits, previous
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researchers have made attempts at increasing theofus into dry fish-meals using various fish processing
nonconventional plant and animal materials to mpla equipments and relevant low-level (artisanal) tethgies
conventional feed ingredients like fishmeal andz@ain  will encourage and enhance value addition of stlinte
fish feed formulation (Falaye, 1988; Fagbenro, 1992ilapia to the aquaculture industry in Nigeria amgyond.
Olatunde, 1996, Baruadt al., 2003; Eyo, 2004). However, Thus, the objective of this study is to process-i@aue
none has proven to be an efficient replacementttier tilapia into tilapia fishmeal and to use this timgishmeal
imported fishmeal thus the need to find an inexpens as a total replacement for Danish imported fishniedhe
alternative that will measure up comparatively witte diet of Clarias gariepinus fingerlings.
imported fishmeal becomes imperative.

Unfortunately, Tilapia which is the third most inent 2. Materials and Methods
cultured fish group in the world has not found aodjo
economic value despite its high proliferation raase of Fresh stunted tilapia (low-value tilapia) fishes reve
cultivation and high protein content. AccordingAkande collected from Makoko fish market Fig 1 in Yaba hbc
(1990) and Eyo (1993), fresh water fishes suchoas | Government Area, Lagos State and transported mozefh
value or stunted Tilapias (LVT) could be econonical iced chest boxes to the Nigerian Institute for Qoggaphy
utilized to produce acceptable high-protein fishgrgducts and Marine Research (NIOMR) Lagos for processirg in
for human consumption, and fish-meal for animaldéee Tilapia fishmeal using the NIOMR compact fishmekdn
Large quantities of cichlids such as tilapia amdid from (Denmark, type FR100). Danish imported fishmeal was
freshwaters of Africa in short periods and oftemtghe also purchased and together with other feed ingresli
market, consequently much remain unsold and spoik a formulated and compounded as the control (C) dighe
result of poor handling, processing and poor comsumfeeding trial.
acceptability of fish nature. Thus, recycling sadtilapias

Raw low-value tilapia
Hooper
(Feeder)
Cooker
(Raw tilapia pre-cooked)
press
{waterand oil squeezed out)

Tilapia fishmeal

Fig 1. Flow Chart Describing NIOMR Fish Processing Plant for LVT (Denmark, type FR100).

2.1. Crude Protein Composition, Dry Matter
and Ash Content of Imported Fishmeal,
De-Boned Tilapia Fishmeal and Whole
Tilapia Fishmeal

2.1.1. Formulation of Experimental Diets

Two (2) diets (40% crude protein) were formulated
contained 100% Danish imported fishmeal as (cor@pl
and 100% whole low-value tilapia fishmeal basedsdaes

Analyses of crude protein for Danish imported figain (T,). These were manually mixed thoroughly with other
and whole tilapia fishmeal contents were carried iou ingredients. The diet mixture was then pelletedulgh a 2-
triplicates at the chemistry department of the Najgz mm hand-pelleting machine to form a model-like rstis
Institute for Oceanography and Marine Research (lRD  which was mechanically broken into pellets of sliasize
generally following AOAC (1995) procedure for Clarias gariepinus fingerlings. The pelleted diets were
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sun-dried at 30-3C and stored in polythene bags. (ANOVA) using the SPSS (statistical Package Conmpute
Software 2004 version Chicago lllinoise, USA). Dans
multiple range test for least significant differengere used

to compare differences among individual means.

One hundred and twenty six mixed-sex fingerlings oPifferences were regarded as significant when P.G5 0

Clarias gariepinus of the same brood stock with mean (Zar, 1999).
weight (6.160.36) were utilized for this experiment.

The fingerlings were acclimatized to laboratory3. Results
conditions for 7 days before the commencement of feedin
trial. The experiments were conducted in a flonotigh
system plastic tanks of (64 x 35 x 44cm). Afterliacation,
fingerlings were randomly distributed into the tardt 21
fingerlings/tank. The fishes were then fed to satthrice  fishes Clarias gariepinus fed different diets for 8 weeks.
daily for a period of 8 weeks using 5% body weightryg initial weight of the fish at the point of corancement
between (9:0h, 13:0h and 17:0h). The length ang feeding trial was 6.1 .36 for (C and 3) while the final

corresponding weight of the fish were recorded obi-a \\ejght of fishes were 37.48:16 and 54.0 6.02 for C and
weekly basis as this helped in adjusting fish fesibn. T, respectively. - -

2.2.1. Determination of Growth Indices The group of fish fed whole tilapia fishmeal basheit

The Mean Growth Rate (MGR), Relative Growth Ratd 12 had the highest percentage weight gain (54@02).

(RGR), Specific Growth Rate (SGR), Feed ConversiofVhile the groups of fishes fed importgd fishmeadebzhdiet
Ratio (FCR), Condition Factor (K), Hepatosomatider (C) recorded the least percentage weight gain (8DA6).

(HSI) and Spleensomatic index (SSI) were calculated The groups of fishes fed diet of whple tilapia fieal had
the highest SGR value (1.69), while the least SGRiev

2.2.2. Hepatosomatic Index (HSI) and was obtained from fish fed control diet (1.41) Eabl
Spleensomatic Index (SSI)

At the end of the feeding trial, 5 fishes were @ty
selected from each of the experimental tanks petiients e chemical composition of Danish imported fishmea
and weighed individually, after which they weresdisted (C) and whole tilapia fishmeal § were 70% CP and
and the liver and spleen removed and weighed iddally. g3 o5, CP crude proteins respectively. Moisture @ontor
Danish imported fishmeal and whole tilapia fishmeal
werel2% and 13.5% respectively. Ash content forighan

All data resulting from the experiment were presdrds imported fishmeal and whole tilapia fishmeal we&5%
means = SD and analyzed by one way analysis oineei and 20.0% respectively.

Table 1. Feed Utilization of C. gariepinus Fed C and T,

2.2. Collection and Acclimatization of
Experimental Fish

%.1. Growth Performance of C. Gariepinus
Fed Diet C and T,

The mean cumulative weight gain of the experimental

3.2. Chemical Composition

2.3. Statistical Analysis

Parameters Imported fishmeal (C) Whole tilapia (T>)
Feed conversion ratio (FCR) ¢/d 2.1 +(0.77) 1.82 +(0.85)
Specific growth rate (SGR)% 1.41 1.69

Relative growth rate (RGR)% 513.1 785.2

Condition factor (K) 0.985+(0.071) 0.987+(0.186)
Hepatosomatic index (HSI§ 1.008 1.025
Spleensomatic index (SST) 0.108 0.178

MCondition factor, hepatosomatic index and spleemsiorimdex are presented as means with the stamaidtion in brackets

3.3. Carcass composition of C. Gariepinus Table 4. For the control (C) diet, the moisture \2&s3%,
Fed C and T, Diets at End of crude protein 52.15%, ether extract 7.0%, crudefilb8%
Experimental Period and ash 6.0% and for treatment two,)(Tthe moisture

) » o content was 25.46%, crude protein 54.75%, etheraetxt
The carcass proximate composition@fgariepinus fed g o4 crude fibre 2.2% and ash 11.0%.

C and T diets after 8 weeks of feeding is presented in
Table 2. Hepatosomatic index (HSl) of C. gariepinusfed C and T, diets

Treatments N Range Minimum Maximum Sum Mean Std. Deviation HSI
C 5 0 1.01 1.01 5.04 1.0084 0.0009
T 5 0.12 0.97 1.09 5.13 1.0254 0.0581 1.025

C — Control diet (Imported fishmeal based); Treatment 2 (Whole Tilapia based)
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Table 3. Soleensomatic index (SS) of C. gariepinus fed C and T, diets.
Treatments N Range Minimum Maximum Sum Mean Std. Deviation SSI
C 5 0.03 0.09 0.12 0.54 0.1079 0.0124 0.108
T, 5 0.1 0.13 0.23 0.87 0.178 0.036 0.178
C — Control diet (Imported fishmeal based); Treatment 2 (Whole Tilapia based)
Table 4. Carcass composition of C. gariepinus fed C and T, diets at end of experimental period.
Sample ID Crude Protein Ash Ether extract Crude Fibre Moisture
©) 52.15 6 7.0 18 25.8
(Ty) 54.75 11 8.0 2.2 25.46

C — Control diet (Imported fishmeal based): Treatment 2 (Whole Tilapia fishmeal based)

4. Discussion

The nutritional quality of treatments containing ¥l
Tilapia fishmeal as compared by Duncan’s multilage
test for least significant difference in this studyere
adequate. Although final body weight and growtle naere
higher in fish fed the diet containing whole tilagishmeal.
However, no deleterious depression
observed in fishes fed Danish imported fishmeaébtatiet.
Secondly, one of the most common difficulties otedr
when alternative sources of feedstuffs are usdiindiets
is acceptance and palatability by the fish (Domasgi al.,
2003, Rodriguert al., 1996 and Adewolu, 2008).

In the present investigation, all the experimerdadt
treatments (C and ,J were accepted by. gariepinus
fingerlings, indicating that absolute replacemefrfish diet
containing Danish imported fishmeal with whole pika
fishmeal did not affect the palatability of the tdieThis
might be due to the processing technique employetiis
study that does not denature the proteins necefsagpod

aroma and palatability owing to the adjusted mirim

processing temperature of low-value tilapia by ’H®OMR
fishmeal processing plant.

Feed conversion ratio (FCR) is an important econom
indicator in feed production. FCR is a marker ofwho

efficiently an animal utilizes feed, therefore nmiizing
feed wastage. Low FCR is usually desired
production. In general, the FCR observed in thisdyt
revealed that feed utilization were best in fislfex$ with
whole tilapia fishmeal based diets. FCR of fishes f
control diet containing Danish imported fishmeasdx diet
were also adequate with fishes fed whole tilapshrfieal
having the best FCR.

These value supports the results by other resear i
evaluated alternative dietary protein sources sb fneal.

in growth was

fishmeal based diet and fishes fed with diet caorma
imported fishmeal based.

The whole body proximate composition ©f gariepinus
fishes fed diets containing imported fishmeal arnidole
tilapia fishmeal at the end of experimental peribhd not
also differ significantly (p > 0.05). This might loeie to the
near constant protein content of the experimenésd
The Hepatosomatic index (HSI) is often used as an

indicator of condition and nutritional status ofHi(Rueda-
Jassoet al., 2003). The absolute replacement of imported
fishmeal with whole tilapia fishmeal resulted infairly
constant HSI and SSI, which could have been inttadrby
the dietary lipid content. The fairly constant \edu
obtained in the HSI and SSI was expected becatms et
extract from the results of the whole body proxieat
composition ofC. gariepinus fed control diet containing
imported fishmeal and treatment d@iet containing whole
tilapia fishmeal based diet at the end of expertadgreriod
were fairly constant.

HSI and SSI values observed in this study were fowe
gthan the values of 2.05-2.43 reported by Ravéesl.,
(2006) after substituting imported fishmeal withufioy
blood meal in commercial diet of hybrid striped sadigh

Sl value, increases the probability of fish depéatg fatty
Iver problems (Gaylord and Gatlin 2000; Leteal., 2002;
Rueda-Jasset al., 2003). The result obtained in this study

in feedp IN agreement with the result obtained by Olokod Raji

(2011) who reported that fish fed with Tilapia bddesh
feed had the highest final mean weight gain when
compared with the imported fishmeal based diet. The
exponent b value of 2.64 and 2.32 recorded forefisted
with diets containing imported fishmeal and whdlapia
fishmeal exhibited a negative allometric growth.isTh
finding is closely similar to the findings of Entsu-
Mensahet al., (1995) that recorded b values of 2.919. it

Muzinic et al., (2006) reported FCR range of 1.70-1.782!S0 support the findings of Fafioye and Oluajo0@0who

when turkey meal was used at various replacemeelslén

also reported b values of 3.04. Pauly and Gayar{thBo7)

diets for Sunshine bass which agrees with the tesul€POrted that b values may range from 2.5 to 3.5chvh

obtained in this study fo€. gariepinus fingerlings fed
whole tilapia fishmeal based diet. Rawtsl., (2006) also

reported an FCR range of 1.58-1.72 when poultryodblo
meal was used to replaced fishmeal in diet for idybr

striped bass. There was no significant differeqce 0.05)
between fishes fed with diet containing whole fidap

support the result of this study. Condition fact¢@F)
obtain for fishes fed with diets containing impalte
fishmeal and whole tilapia fishmeal were 0.985 ar@B7
respectively. Salzen (1958) cited by Fagade anchigda
(1974) recorded a condition factor of 1.0 fethmalosa
finbriata (maximal length 15.0 cm). However, the fairly
constant values obtained for the mean conditiotofauf C.
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gariepinus fed with diets containing imported fishmeal and[11]
whole tilapia fishmeal in this research could beaagsult

of the experimental fishes subjected to the saniteirouy
conditions throughout the experimental period.

5. Conclusion (12]

In conclusion, the results of this study suppotis t
conclusion of Olokor and Raji (2011) that low- valilapia
fishmeal can be used as a total replacement for i3]
imported fishmeal in the diet @&. gariepinus without any
negative effects on the growth and feed efficiency.
Furthermore, utilizing whole tilapia fishmeal basgiét in
this study proved to be even better than the inggort [14]
fishmeal based diet in the culture@fgariepinus.

References
(1]

(15]

Adewolu, M.A., A.O. Ogunsanwo and A. Yunusa, (2008)
Studies on growth performance and feed utilizabbriwo
Clariid catfish and their hybrid reared under dfetrculture

systemsEur. J. . Res., 23: 252-260. [16]
[2] Akande, G.R. (1990). “Stunted tilapiagw ideas on an old
problem”. Info fish International 6: 14-16.
[8] AOAC, (1995). Official Methods of Analysis of the [17]

Association of Official Analytical Chemistry. 16thdE.,
AOAC International, Washington, USA., Pages: 1141.

Baruah, K. Sahu N. P. and Debnath D. (2003). Dietar;'18]
phytase: An ideal approach for a cost effective &l
polluting aquafeedNAGA, 27(3):15-19.

[4]

[5] Cinner, J.E., T.M. Daw, and T.R. McClanahan. (2009)
Socioeconomic factors that affect artisanal fisheadiness
to exit a declining fisheryConservation Biology 23:124—

130.

[19]

[6] Entsua-Mensah, M. A. Osei-Abunyewa and M. L. D.
Palomares (1995): Length-weight relationships ahdis
from tributaries of the Volta River, Ghana: Parhalysis of

pooled data sets. Naga, ICLARM Q. 18 (1): 36 — 38

(20]

[71 Eyo, A. A. (2004). Fundamentals of fish nutritiondadiet
development an overview. Pp. 1-33. In A. A. Eyo)(ed
National workshop on fish feed development and ifeged
practices in aquaculture NIFFRI, Newbussa 15th 3th 1
September, 2003. 65pp.

[8] Eyo, A.A. (1993). “Studies on the preparation afrented
fish products from Alestes nurse”. pp. 169-172. In:
Proceedings of the FAO Expert Consultation on Fish

technology in Africa. Accra, Ghana, 22-25 Octob881L

FAO Fisheries Report No. 467 supplement. FAO, Rome. [21]
[9] Fafioye, O. O, and O. A. Oluajo, (2005): Length-gisi

relationship of five fish species in Epe lagodligeria

African journal of biotechnology, 4 (7): 749 — 751. [22]

[10] Fagade SO, Olaniyan CIO (1974). Seasonal distributio
the fish fauna of the Lagos Lagoon. Bull. De I' AR.T.

Ser. A. 36(1): 244 - 252.

42

Fagbenro, O.A., Salami, A.A. & Sydenham, D.H.J.920
“Induced ovulation and spawning in the catfisBlarias
isheriensis (Clariidae) using pituitary extracts from non-
piscine sources™Journal of Applied Aquaculture, 1(4): 15-
20.

Falaye, A.E. (1988). Nutrient requirement of fisinda
guidelines in practical fish feed formation and gaeation.
Invited paper presented at the fish farmers worksho
organisation byDIFFRI Fed. Gowt. of Nigeria. June 1988.

Gaylord, T.G,, Gatlin Ill, D.M., (2000). Dietaryplid level
but not L-carnitine affect growth performance ofbhg
striped bass (Morone chrysops U_M. saxatilis h).
Aquaculture 190, 237- 246.

Lee, S.-M., Jeon, I.G,, Lee, J.V., (2002). Effeaftsligestible
protein and lipid levels in practical diets on gtbyprotein
utilization and body composition of juvenile rocii
(Sebastes schlegeljquaculture 211, 227— 239

Olatunde, A. A. (1996). Effect of supplementatiof o
soyabean diet with L and D, L. methionine on thenwgh of
mud fish Clarias anguillarisig. J. Biotech. 9(1):9-16.

Olokor J. O and Raji. A (2011). Lessons and caseesto
from RIU Nigeria: Section 4 Innovations in the aquiaae
value chain. Low Value Tilapia: Tilapia fish meahrikest
profit.  (http://www.researchintouse.com/resourdaag-
learning-slinto.pdf)

Pauly, D. and Gayalino, F. C. Jr. (eds.) 1997. F&DARM
stock assessment tools (FISAREference manual.

Rodriguez-Serna, M., Botella-Estrada, R., ChabasCall,
M.J., Oliver, V., Febrer, M.l. and Aliaga, A., (189
Angiokeratoma corporis diffusum associated with abet
mannosidase deficiencirch. Dermatol., 132: 1219-1222.

Rowles, T., Ketten, D., Ewing, R., Whaley, J., Baterand
Gentry, R. (2000). Mass stranding of multiple cesace
species in the Bahamas on March 15-1#ternational
Whaling Commission, Cambridge, UK.

Rueda-Jassoa R., Conceic L.E.C., Diasc J., Coend W. De,
Gomesc E., Reese J.F., Soaresb F., Dinisb M.T. efoarsp

P. (2003). Effect of dietary non-protein energyelsvon
condition and oxidative status of Senegalese sBbbeq
senegalensis) juveniles. Laboratory of Aquaculture and
Artemia Reference Center, Ghent University, Rozier B4,
9000 Ghent, Belgium bCCMAR Centre of Marine Sciences,
University of Algarve, Campus de Gambelas, 8000R4rD,
Portugal cCIIMAR, University of Porto, 4099-002 Porto
Portugal d Laboratory for Ecophysiology, Biochenyisind
Toxicology, University of Antwerp, B 2020 Antwerp,
Belgium e Animal Biology Unit, Catholic University of
Louvain, B 1348 Louvain-la-Neuve, Belgium.

Salzen E.A. (1958). Observations on the biologthefwest
African shad., Ethmalosa dorsalis. Butist. Fr. Afr. Noire.
20:1388-1426.

Zar, J.H., (1999). Biostatistical analysis. Prentitzl
International Editions, London, U.K., 4th ed.



