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Abstract 
An experiment was undertaken to determine the effect of boiling of cocoa pod husk and 
lcvcls of inclusion that will positively affect the growth rate of CIarias gmicpiirm, a major 
species of importance clllntred in Nigeria Cocoa Pod husk is a by-pruw of cocoa industry 
often discarded as Waste. This study wts to assess the e s c t  of iocorporation of boiled Cocoa 
pod husk into the diets of C .gm@im juveniles. 
One hundted and thirty juvenile fish (335 g hitid mean weight) \yere randomly aUocated to 
five treatrneuts each having two repIicates. Two batches of cocoa pod husk were treated 
differently: the first bat& was beaten to smaller pieces, sun dried and ground to fine powder, 
while the m d  hatch was boibd for 30 minutes in water at I ~ C ,  sun dried and ground to 
fine powder. Tfiese were durn in an attempt to reduce the anti nutritionat firctor ,theobmine 
an W o i d  prscnt in the CPH. The experimental diets consisted of cocoa pod husk 
(control],ZOo/o CPH (the best diet in a previous expiment), other mtmenrs c~miseed of 
boiled cocoa pod hwk at 10,15 and 20% levels of inclusion repstating treatments 1 to 5 
reqedvely. The mperbental d i i  wwe formulated to conkin 36% crude p a i n  and F'rsh 
were fkd at 4% oftheir body weigh thrice dally for 8 weebs. 
At the end of the trials the experimental diets were analpd for their proximate composition, 
growth p d m m c c  and d e n t  udli ion.  From the mult of the q e r h e n t ,  10% of boiled 
CPH s h o d  the k t  results w.05 )  in terms of wei@ gain, protein efficiency ratio and 
feed intake of C @pi= juveailts. T k d b r e  10% inclusion of CPH was recommended 
for inclusion in diets of C-guriepinw juveniles. However further research should be m e d  
wt on other processing conditions af cocoa pod husk that will dIow higher inclusion and 
eEcieot UtiIdon by fish. 

INFRODUmON 
Fish is an important source of animal protein providing W !  of the pot& intake of two- 
thirds of the worid'g population (FAO, 1993). Lyshe, leuceuche, isolewine, arghhe and valine 
which are d d  amino acid a p p  to be present in the h i e t  concentrations in fish 
(Ahrelu, 1W1). Frsh and fish by- produds provide cheap but high quality protein ~~ to r n d  from wild animals, podby, pork or kbeef. Fish also contains a wide mge 
of vitamins swh as vitamin A, B, C, D d E mi minerals B e  pobssium, calcium, iron, 
rnmpmsc, zinc, fluorinq capper and idhe  (AkeIol~ ,  199 1). 
Basic nunition in fish pduction is important to produce a healthy and high quality product. 
Feed is a major limiting factor affixring the @ of aquaculture in Nigeria (T~bor~ 1991 ). 
For the purpose of nutritional d economic bmdts, some reseatch bas been undertaken in 
recent times to increase the use of lmdenrtiliaed plant and animal m&&ls to replace 
coavdonerl feed in@eats like maize and f15W in livestock and fish production 
(Oyelem, 1995, Ohikrmle, 1996, Fdaye and Olonmtwyi, 1998). This is due to the high cost 
and comptirion for the animal w i n  and en= sources l i i  Wmeal and miae 
mpdycly. W& the deveIopment of the Bsh ftcd passing industry it could be possible to 
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~ f t l t o p n o ~ k a s t s a m ~ p I a s t d ~ ~ ~ c t s ~ e h a ~ e ~ d i s c a t d e d s s  
wastes- 
m p o d h & i s a b y - p r b d & d m - I n g o h d d a s  Waste. &eb-a 
r r r c a o i s m Z m ~ t ~ x a L r ~ ~ s s , g r o w n f b r i t r i a h d c o o a a a n d w w a  
butes. Wmer is the thbd hrggtsk p m h e r  aud of axmi in A f r i a  with prqjected 
pmducdcm values of 16W,MO metric ton by lhe year 2005 PAO, 2000). S e v d  mmic tom 
o f c o c ~ a p o d ~ ~ d ~ ~ k f o t ~ a ~ a n i m a r f e e d d ~ ~ ~ b n ~ s o m e a n t i -  
nutritid like & m W e  a WG &loid v t  in low m e s  ia m pod 
husk d hind- digdbirll~. CPA pvidcs high fib* low patein and m a  
w14kd&& w b  fed to livestock. Other uses of wma pud husk hclucic ash use fbr soap 
{ANeya, 1991) cocoa p i p -  d in J a p m e  i d  idustry (Kim- 1979). This project 
IooIts into fhe hcorpomion of boiled coma pod husk lnto the diet of CImimgmie. 

MATERIALS AND METEiODS 
Eqmhentai System: 
The experimentwisdo~usingtenplast lcbowlsfor8 weela, inthelkparmentof 
Wildlife and Fisherits Laboratory of tbe University of Tbadan, Wan, Nig&a The water 
s o d  from the Waivcrsity supply was mdntained at a volrrme of 30Iitw in & tanb: and 
r c p M  evay three days to maintain mIdvely dorm physiochemicd pameters and 
prevent fouling fiom feed r e s b .  Eacb Egnk was well wing air stone and amator 
pump (Lawn, 1995). The dissotved oxygen content and pH of the water were measured 
using a D.O. metre (Jaway 301 5pH metre, 0.01 accuracy) and water tempahre by 
mercury-in* thennometer. 

Each die- merit had two rep* wirh 13 fish pw replicate with mean W i I  body 
weight of 32W.OIg. Uniform- sized fish were ~~ from 250 JudIes ,  weighed and 
distributed inta expimental tank The @h were acclimatkd for sewn days in glass 
aguaria before the ~ i m ~ t .  The fish w fed at 4% bdy weight with the daily portions 
divided into two: 2.Wo given in the morning by 8.Ma.m and 2.W in the evening by 4.00 pm. 
Weight changes were recorded weekly and feeding rate adjusted weekly m r d i n g  to the new 
body wei* 

Trmtment ot  Cams Pod Hask and DM Preparation: 
CFH obtazned h m  Cocoa R* b thk  of N@a (CNN), Ibadan, Oyo State was 
processed using p w c d  m m :  s&ng, b o i i  9pd drying in atttmpt to reduce the 
theohmiaeco~XnthefirstSet;MCPHw~~W&fllrfacearea,sun 
dtiedforawoek d @to frraepowdetde inthesecond set,CPHwas coiIccted d 
boiled for 30 mhntks. in wateF at IOOOC, b d a  to small s b  sun dried before ginding. 
Otha fed ingredients were mixed to@her to fmmuIate 36% crtlde prwtein diet E s b  diet 
mkbm sepmely was exmded &rough a Y 4 m  die h e r  of Hobsa A-20CT 
pelletfng m a d m  to form a &e like &ad, which were mechanEcally broken into suit&k 
s * m  for the CImfa ~ i s p h z w  juveniles The pel led diets were sun dried, packed in 
WeIed polythene and .$oral m a ml dry p h e  to prevent mycutoxin formation. UNIV
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Ingredients Con- Cheek{lO.! 10% 15% 20% 
soybean 32.50 3250 32-50 3250 3250 
~1s-hrneai 1625 1625 

GNC 1625 1625 
Mahe 34.25 30.82 
cm - 3.43 
Premirc 0.1 0.1 

Mehionme 0.1 0.1 
Lyshe 0.1 0.1 
SaIt 025 025 

Bone meal 0.1 0.1 
TOTAL 100.00 lodo0 

Grcwth and Feed UMhtfon Parameters: 
WEIGHT G A I N = f '  body wdght - Mtid body weight 
W G H T  GAIN (?A) " loo (fmd body weight - initid body weight) 

ZniW body weight 
SPEUFIC G R O W  RATE (SGR) 

= 100 (log,, f d  M y  weight-lok initial body weigh9 
T-Ii- (days) 

FEED CONVERSION RATIO VCR) = Dry weight of frrd'fod (g) 
F'kh weight gain (g) 

PROTEIN m C I E N C Y  RATIO (PER) = Body weight gain (g) 
Ctudeproteinfsd 

SURVIVAL RATE (?4) = Initial Numbet of Pisb Stocked -Mortality X I00 
0 

TOTAL FEED INTAKE amount of feed intake pr we& for the experimental 
psrid 

halytkll Methods; 
The proximate composition of exphcntal  die&, k k i  and the fibre contents of boiled and 
unboikd CPH w q  d&mined according to A O A C  (1990) methods. The data obtained 
were subjected to one-way adpis of v m h a  (AEJOVA). 

Table 2: m a t e  Cornpsilion and @'&re Content3 of the Experimental Diets and 
Cocoa Pad Husk @died) 

CD CEI TDl TDa m3 CPH 
Drvmatter 90.83 90.46 91.24 91.48 9155 90.61 . 
~ k m  9.17 9.54 8.76 852 8.45 8.39 
Cnrde prokin 35.88 37.84 36.31 36.3 1 37.73 9.84 
CrPdefibre 15.00 18.00 12.00 21 .OQ 1 8.00 26.00 
Ether ex- 850 1 1.50 I0,W 11.50 10.00 8.50 
Ash 550 3.50 5.00 4.50 550 8.00 
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Fibre Contat of the apetimental f k b  andthe cocas pod !n& wiled d unBoW) 
CD CH TDI Th Tb CPH CPK 

Kq 
CD - Control (0% incIusion of CPH) 
CR - Check (1 Wo mcbion of mbiIcd CPH) 
TD cTreatment 1 (18% inclusion of boiled CPN) 
T&-Treaiment 2 (15% inclusion of h i 1 4  COEF) 

-Trdment 3 (2046 Wusion ofboild CPEI) 
ADF - A c i d - m e m t  fib& 
ADL - Acid - dekrgat lignin 
NDF-Neutddetqgafibcr 
Water- Attalysh: 
The water quality during the qxriment m g d  as LPoUows: calcium 76-96, pH 6.7-7.0,. 
DissoIvbd oxygen 2 5 4  mgll and temperahd6-280~ 
Growth Pwfomance & Nutrient UtBzatton of Experimentat Fegb 

Table 3: Growth Perfonnan~e of E-~~GPWI 
Parametm Q) CH T& TDr T4 

Initial mam wei* Cg) 2.75 3-15 420 2.99 3.19 
Fdmeanwci&(g) 
Mean weigh pin (g) 
Percentage weight gain 
Tod  feed €4 ( g) 
Specific growth rate 
F d  weight gain ratio 
mmfdintalrt 
Feed conmion 
S u w M %  
Protein efficiency ratio 
Mortality 

Water ls important to the s u r V i 4  of fish andthe p h y s ~ ~  parametem of water must 
be kept at thhble levei fw fish to thrive. The watet t w m m  k l k d  oxym and pH 
during the study were 26-28'~ 2.54 m@l and pH 6.7- 7.0. The mpmtm and pH were 
adequa;rc for lW (OMamle, 2000) though the dissolved oxygen was lower than 
eecommended (Huet, I972), 
The hiIed CPH bad datively the same crude pmttin contat as reported by Upeb (1982). 
The crude -in oMloent of the 10 % inclusion of the m b o i  CPK was h e  highest .The 
cwb+ protein m n t s  of the qxrhentd diets EeH within the mge quired for 
Cgmkph~cs ~~ et d, 1995). The low m d e  prdn h d  and the high f i b  corrtent of 
the mMed and boiled 82f aped  with Wmiwq (1996). 
C ~ ~ ~ n ~ ~ ~ e d i n t h t ~ ~ d i e t s ~ t h e ~ o n ~ r r o t ~ ~ n s i s t e r r t  
w i t h ~ ~ l e v e l s o f ' m e b i o n ~ f ~ X T h e d e ~ ~ t i n ~ ~ l e d C P H ~  
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lower than that reported by Oph,  1982, and Ogtmtuga, 1975). 'Re crude fibre of the boiIed 
CPH and rmboiled CPH wae 26.0% and 27% mpective1y. The c d e  fibre content in the 
cxperimentd diet fhm 12% in TDI to 21% in 'I'& this is probably due to Merent 
levels of inclusio'n qf CPW Modem m-tid We require a m a  complete knowledge of 
the fibmu constituents of a fed and so other dehnwon3 such as acid detergent fiber 
(ADF) and neutral delagent fiber (NDq were made d i n g  to the pFocadures 
mmmended by Van Soest (&OAC,199O)Boiled CPH had a higher value of ADF and 
ADL tban the unboilcd CPlLlXs muld be as a result of b r i g  which caused the heat to 
expose the coating of the fiber @-mi & a2,2004). E~perimmtd dim had variations in 
ADF and ADL which could result from f i t  inclusion levels of CPH. The NDF of all the 
diets w w  not dmmined due to clogglng which pievented the filtration of the sample for 
Bnalysis (Bibayemi et 4 2004). 

F d  intake: 
Feed amsumption for the control diet was s ign i f idy  (p4I.05) Iowa than dl otha 
mats. Make of diet TDl(lO% boiled CPW) was the highest and control diet the lowest. 
However, all the diets with p i e d  level itlc1usion of boiled CPH were cansunred more dm 
the CW (1 0% unboiled) and control diets by the fish. This mdd be as a d t  of the boiling 
of CPH which may have i n d  the palwiity of the diet Also rnetahlizablt m q g  
level of CPH is lower than that of make which auld  have encouraged more cu~rnption of 
diet with 10% indudon of Mired CPH and other CPH- b a d  die&. This agreed with the 
fin- of Adeymo (2005) that CPH could replate maize with no advers~ effkct in giant 
land snail. No mortalities were d c d  an diets coauining boiled CPH indicating that CPW 
could be included in the diets of C. gaFfepizm jweniles at Iow to moderate levels of 
inclusion. 

G r d  Performance olnd Nutrient Utikdon: 
The nutrients required by fish for grow& and other physialodcd functions are simiIar lo 
those of terrestrial a d d s .  Fish are among tbe most efficient animals in converting nutrients 
into flesh because of low energy requiremats far maintenance though diemy protein of %h 
a higtmer than those of land a n i d s  (Smith,1989). 
The m a n  weight gain of the M was hi&r on 10% boiled CPH- based diet PI) , 
siflcantly diffue~~t h m  control @ < 0.05) and 1- on 2 W  boiled bIusion (TD3) 
which could be to the higher perm- inclusion of boiled CPH. T'her~ was no 
significant d i f fmce (p, O.05) between weight gain a tteatment TDr and m. These were 
similar to the of Sohniwa, 19%) who showed su-ful inclusion of cocoa pod 
husk irr the diet of a n h d  and tilapia 6sh at 1W level of inclusion .The Leest spec5c 
~ ~ w a s r e c o r d e d h ~ e n t ~ ( 1 5 % b o d ~ w h i i e t b e l o ~ e s t ~ r e ~ o d ~ i a  
treasmtnt m(2W boiled OH). 
The protein e&icnc$ d o  ranged from 0.23 in the TD1 to 0.17 in bath control diet and 
lmtment (20% WW CPFQ The protein efficiency ratio in the treatment containing 
graded level of inclwiun of baed CPH demsd  with in- in boiled CPH. The fked 
cornmion tatio also rsnged from 1.20 in ~ea~ment  CH (10% mboiled CPH) to 231 in 
treatment T& (2Ph b o i  CPW. 

C O N ~ ~ ~ I O M  
From t f K  tesuEt o P h M  during this ex-* it am be eonc1uded that boiling of the CPH 
h a d s a . e ~ o n w e i g h t g a i n , - c ~ ~ ~ ~ ~ ~ ~ a ~ i m r a t i ~ o f C I m i a s  
garIephw.Thefishperfbrmtdwellon lO%Inc~ionofbo~cocoapodhuskshowiagtbe 
best performatree in Ems of weigh gain, M bdak and feed canversion d o .  15% 
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inclusion of boiled CPEi wss better in tams of s@& gmwh rate and low feed wnvemion 
ratio. Wtfae~~~~~entwithiecktsiotlofCPfJ,hadhigbamigtrtgahr~the 
control wida commhIoaaf feed except the 20% hdusion of boiled CPH. It casl k concluded 
that fmther pmssing of CPH a n  i m p v e  its t p m ~  as a poteatid suldtwh Tor 
maize In tfor: diet of Chis gwdqa#rr. 
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