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ABSTRACT \

The inclusion of agricultural waste (cocoa pod husk) in the diet Olf C";”“SSEU"WP{HHJ was iﬂ'ﬁCSIiglgcrj;
trial. C rr; 2 E“wh-r':sa with a mean weight of 3.53£0.23g was placec O ,teSl d{ﬂs at inclusjop leve] ». -'3‘:‘.'-=
15 and 20% ‘;coco‘:l pod husk (CPH) for 56 days. At the end of the feeding trial, the regyy, obtai off ¢

cant differences (P<0.05) among treatments. e d
ant differences ( f Clarias gariepinus was found to be utilized Wp o I3 0 e
] R\:“h

Drpanmc

Growth rate declined as cocoa pod husk inclusiop |g, | "
N

Ll

signifi | .
Cocoa pod husk as energy source in the diet 0

bevond which there was a decline in growth.
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INTRODUCTION
High cost of feedstuffs is a major constraint in aquaculture (NRC,1993; Olukunls o
Falay, 1998). Cocoa (Theobroma cacao) is an economic cash crop in tropical Affica, Agis
Latin American countries and its waste - Cocoa pod husk (CPH) constitutes about 75 af‘;
constituent (ICCO, 2003). Opeke (1984) reported that over 4.5million metric tonnes of cocoa s,
products which include the cocoa pod husk are available annually in the southem part of Nizz
The utilization of cocoa pod husk has been reported in the diet of monogastric s
(Atuahene er al., 1984; Sobamiwa, 1998). However,its use has been limited due to its high iz= |
percentage (14 % w/w), non-starch polysaccharides (NSPs) like hemicelluloses (11 % w¥
cellulose (35% w/w) and low protein value (Annison, 1990; Smith er al. 1988; Sobam=
1983). Nutritionally, cocoa pod husk is reported to contain about 6-10% crude protein, 24
i’;dc Ebre' 49-61% nitrogen-free extracts and 9-16% ash (Otchere et al. 1983; Smilhi-'_‘
improved upOil = L:fii'ee:'l ruminant animals (Smith, 1984). - Moreover, cocoa pod b
e o 1984)123 nl:j)n as a feed ingredient with chemical treatment (Doyle ""F'Cm’,,:
B s aiets M ;r research seeks to evaluate the growth performance © ouee
iy itferent levels of cocoa pod husk as an alternative energy §

MATERIALS AND METHOD

Experimenta] procedure
The feedi i ' -
bowls were gﬂgg tial was conducted using 15 circular plastic bowls of 2067 "
with borehole water up to 12litre depth, Water quality P&* i
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. . - Water quality paramete
ra“‘ine.)d oxygen (6.50 — 7.60 + 3.00? according to Wrinkler's method (Lind,r
DissO \CH 60 - 7.2) was measured using a KENT-EIL 7045/46 pH-Meter in th
980). l:n perature. Temperature (24.0-25 °C) and conductivit

m i€

00 e switchgear electrolytic conductivity meter mode]
ble

JENWAY 4010 con
ra ed in micro-ohms/cm (wem). The fishes were fed 3% of their
ress

P, towards the end of the feeding trial, The fishes were fed |
¢ Sj;rs ). Fishes were individually weighed at the commencement
16.00 . l;ormightly for the evaluation of the growth parameters,

S obtlained for
1979, APHA,
¢ laboratory 4
Measured with
ductivity me
body weight and ad
wice daily (09 .00hrs ang
of the experiment and bulk

Expfﬁmcnml diet

The experimental diet was made up of five isonitrogenous

formulations each with
lato,s, 10, 15 and 20%,

formulated at 402 crude
" otein. The cocoa pod husk was prepared by slici :
protein.

ded ripe pods into flakes, -

oven dried and milled with a hammer mil ine, i lents were added and the diets

rocessed into 3mm diameter pellets. The and stored in transparent

P lythene bags and frozen until used. The control were formulated
Eiﬁg the Pearson Square method as presented in table |

i Experimental Fish

_ the determination of growth parameters. Faec

|-
~

Clarias gariepinus fingerlings with mean

initial weight (3.53+ 0.23 g) were
each in 20litre circular plastic bowls in triplicate

s. Fortnightly,
al samples we

stocked at 15
the fishes were bulk weighed for
re collected once a day at about
08.30am before feeding commenced. Faeces

collection was performed by siphoning material
from the bottom of each tank according to treatment, which was then freeze-dried at — 4°

C untl
% analyzed for apparent di gestibility coefficient (ADC %).

- Experimental Analysis

For the determination of growth performance and nut
and final carcass analyses were conducted where 7 fishes
method of (AOAC, 2000). The growth

rient utilization parameters, initial
were sacrificed according to the

parameters were determine as follows:the Mean we@ght
gain (g) as the difference between the Mean final body weight (2) and Mean initial body weight

(g)- The Specific Growth Rate (SGR % / Day), the average percentage weight_ change per da.y
between any two weightings = [(LaW2 - LaW1) / (T2 - T1) X100] (Brown, 1957), where W1 is

the initial fish weight (g) at time T1 (day) and W2 is the final fish weight (g) at time T2 (day)
and Ln as natural logarithm. Food Cony

ersion Ratio (FCR) was evaluated as the weight of feed

i i i i i i i ight gain (g). Protein
fed in dry weight per fish live weight gain (Feed fed (g dry welg.ht);’Lwe weight gain (g)
Utilisation was determined as Live weight gain (g) / Crude protein fed () (Osborne et al., tl}?lﬁ).
Apparent Net Protein Utilisation (ANPU) expresses the percentage of ingested proten}u a 13
Tetained by deposition in the carcass calculated b?! the C&IC&ZS(&;‘I??{%IS method of Miller an
Bender (1955 , ANPU (%) = (P2 - P1) / Total protein consumed (g) . L

ere, (Pl is ?Lhe protci(n in fish carcass (g) at the beginmng.of t}}e's‘tudy and P_2 is m;]gateli: :;
h carcass (g) at the end of the study. The Apparent Digestibility C?Efﬁc“‘;n;lg Ak (ALA)
evaluated according to Maynard er al (1979) and Bondi (1987) using Acid insolu
% intemal indicator as reported by Church and Pond (1988).
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9% Acid insoluble A

sh = wt. of Acid Insolubl
Wt. of sample taken

ts x %o Nutrients

e Ash x 100
|

in Feaces

% ADC = [00- 100x%AIA in die

% AlA in feaces X

Statistical Analysis

Results of carc
diets and all other datao
Turkey's test (Ste¢
comparison 0

ass compo
btained were subje
1980)) at

| and Torrie,
rding t

f treatments was acco
ted using the software

sition, the evaluation

9 Nutrient in diets

cted to one

o Duncan mu

% probabilit

of biological parameters, compqg;:
way analysis of variance (,\ngﬁh :
ty level. Muliple et o
ltiple range tests (1955). All sur:l.ﬂt"
\finitab Release 14 and graphical analyses f;cs

¢

ocial Sciences (JOAFSS), Vol 7, No 2, 2009

on of

analyses were exccu

plotted with Microsoft Excel W indow 2007.

Table 1 Formulated Cocoa pod husk based dicts
Feed Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Ingredicents
(%)
Maize 55.70 52.76 4983 46.90 43.97
Cocoa pod 0.00 5.00 10.00 15.00 20.00
husk
Fi§h II'!CIII 39.31 37.24 35.17 33.10 31.03
Vitamin- 5.00 5.00 5.00 5.00 5 00
premix ' '

100.01 100.00 100.00

Proximate 100.09 g
Composition

%)
Crude protein 4196
Crude lpid b 40.06 41.49 41.01 39.70

pl 9.00 10.00 15.00
Moisture 10.50 10.00 3 e e
Ash 9.00 s 10.50 11.50 11.50
NFE 20,54 g ! 2.:& 8.70 9.70
: 271 28.79 | |
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Fig. 1: Growth Response of Clarias gariepinus fed Cocoa Pod Husk
Substituted Diets for 8 Weeks

RESULT AND DISCUSSIONS
Table 2 shows that there was a significant difference (p < 0.05) in the mean weight gain
. (MWG) between diets 1 and other diets but there was no significance difference (P>0.05)
berween diets 2 and 3 (Figure 1). The Feed conversion ratio (FCR) also indicated significant
difference (P<0.05) among diets. There was no significance difference (P>U.US? b&tWEF:'H n_liets 1
- 4 with diet 5 having high fcr value. The specific growth rate (SGR) :exh.1bited significant
difference (P<0.05) among the treatments. Moreover, there was no S}gmﬁcant d_ﬂfference
(P>0.05) between diets 2 and 3 both of which were sigﬁﬁcaqﬂy (P<0’,05} higher than ihets 4 and
3. On the protein efficiency ratio (PER), there was no significant d1ff§rence (P>0.05) between
diets 1 and 4 both of which were significantly (P<0.05) higher than diets 5. The Appaljent Net
Protein Utilization (ANPU), also showed in-significant difflerence (p > 0.05) between diets 2 ,3

and 4 all of which were significantly (P<0.05) higher than diet 5.

On the body compositions, there were significant diffe'rences (P<0.05) in the l;od.y plrftinzzﬁt

d body lipids for all the treatments. The ash and the moisture contents 1rEd1ca¥.; .i;%nvmues

ifferences (P<0.05) in some cases (Table 3). The Apparent Digestibility Co-e liltcnts e
(ADC %) also showed significant difference (P<0.05) in the lipid and dry matter C(()Table 5
©Protein and ash contents indicated significant difference (P<0.05) in some cases '
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Table 2: Growth performance of Clarias gariepinis fed cocoa husk (CPyy iy

ANl bl UL AUl T ML &, £ R RSRES

B AT ]

for 8 weeks. l:um""'l a
3 3 D "
Growth D1 D2 e ! Ds
Parameters
- e T3 5720.06" 3,57&:0.09“ 34@\
MIWgain(g)  3.592008% 337ELCL 050 000%  64ss00s L oR00n
MFWgain(g) ~ 7.27:032° 66620277 O PO Sery,
MWG (g) 1652006 3002006 31260067 3058006 5o
FCR 270-006°  2842001° 2905003 2826001 g 0-36;
SOR (%Day)  L11£0.90°  1.0420.04"  1.0420.02°  0.98:0.02° U-EE‘-UIIL
2o 330:0.15°  3.196022°  3.42+0.01°
PER 3.49+0.28*  3.30%0.15 3 1 . 33240 3
ANPU (%) 67542006 54.5620.01° 54.56£0.01" 54862001 (3.0
Survival (%)  93.32° 91.11° 82.22° 80.00° 70100
%k
e,

Kev- MIW-Mean [mitial Weight gain; MFW-Mean Final Weight gain; MWG-Mean ‘,\:’eight gain; F
SGR- Specific Growth Rate; PER-Protein Efficient Ratio; ANPU-Apparent Net Protein Utilization

Table 3: Body compositions of Clarias gareipinus fed cocoa pod husk diet,

Clarias gariepinus fed
Progressive decline in growth agsr iﬁ:dl

Body Diet | Diet 2 Diet 3 Diet 4 Diets
Compositions |
(%)
Crude Protein ~ 68.67=0.01° 66.7620.01° 65.80£0.06° 63.04:0.06° 61.0520 01
Crudelipid  8.30=0.01° 5.60£0.01° 7.21£0.02°  6.40:0.01°
5.90+0.01°
Ash 29.85+0.01° 23.76+0.01° 27.50+0.01° 34.37+0.01* 26.37+0.01°
Moisture 6.20:0.10°  5.97+0.01°  5.56+0.01° 6.670.01°
4.30+0.01°
Table 4: Apparent Digestibility of nutrient in experimental diets by Clarias gariepinus.
Apparent Digestibility ~ Diet | Diet 2 : s et
Coreffiokent (ADG %, ie Diet 3 Diet 4 Diet>
Protein 64.56:0.01"  68.8940.12° 68.652036° 62.8443.35° 6865001
Llipid ‘
aop JB4L2001"  7045:001° 73.484001° 68.88+0.01" 16722001
L04£0.01°  34.96£0.01% 47.59£0.01° 52.97:0.01° 6155200
maﬁcr‘ 89_92:1:0_010 93 69i0 013 e b - 08_;_0 Ull
.0940.01°  90.82+0.01° 92.37+0.01° 93.08202— .4
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g ©0C0d pod husk (CPH) 10 and 15% inclusion levels respectively gave significant
mmlh performance n term of FCR, SGR, PER and ANPU (Table 2). however from figure 1
4 containng 15% CPH guve best tl""_“"“‘ performance while diet 5 with highest inclusion
107 1qte) gave the least performance. The poor performance observed with diet § can be
e e :;ﬁi to the presence of high fibre in the cocon pod husk diets. NRC, 1993; and Wang et al.,
ﬁ?rlrt;\‘““! that carbohydrates such as fibres, hemicelluloses, lignin and pentosans form
1‘5;\"*_‘““1‘. fractions in the feed which Clarias gariepinus was not well equipped to digest.
1:”"_‘;;;“ (1990) reported presence of microbes that digest cellulose material in the gut of
if‘.’l;n__“ isheriensis The result observed in this experiment with Clarias gariepinus is in

orecment with Fagbenro (1992) who reported an appreciable weight gain with 15% inclusion
gt

1.vel of cocoa pod husk in the diet of Clarias isheriensis which was attributed to best utilization
':.- the CPH for tissue development.

The thebromine content of cocoa pods reduces feed intake and nutrient digestibility in
aon-ruminant animals (Adebowale, 1985).This can also be a reason for its low digestibility in
fishes as observed with diet 4 and 5, both of which gave the lowest SGR values as well as the
Jowest body proteins. Annison, (1990), Sobamiwa, (1983) and Falaye (1987) reported on the
qnti-nutritional property of thocbromine which was said to be responsible for the low

digestibility of CPH diets in Oreochromis niloticus which was also reported by (Fagbenro, 1992)
with Clarias isheriensis.

CONCLUSION AND RECOMMENDATION

The results obtained indicated that, CPH can be included in the diets of Clarias
garicpinus with best performance at 15 %. Further studies should be done on how to reduce the
theobromine content of cocoa pod husk to improve its utilization by the teleost.

REFERENCES

Adebowale, E.A. (1985). Non-conventional feed resources in Nigeria. Nigeria Food Journal.
3:181-189

APHA (1980) Standard Methods for the Examination of water and waste water, 18® edn.
American Public Health Association, Washington DC, 1288 pp.

Alemawor, F; Dzogbefia, V.P; Oddoye, E.O.K. and Oldham, J.H (2009). Effect of Pleurotus
ostreatus fermentation on Cocoa pod husk composition. Influence of fermentation period
and Mn2+ supplementation on the fermentation process. African Journal of
Biotechnology. Vol. 8 (9) 1950-1958

Annison G. (1990). Complex polysaccharides in Broiler Diets. Proceedings of Australian
Poultry Science Symposium, 1990, '

Atuahene C.C, Adams, C. And Adomako, D. (1984) Cocoa pod husk in starter diets of Broiler

chicken In: Cros E (ed) Proceedings of 19" International Cocoa Research Conference,
Lome, Togo 12-18 Feb. 1994,
Adfhn\;'ale, E.A. (1985).Non conventional feed resources in Nigeria. Nigerian food Journal 3:
81-189.

169

Scanned with CamScanner



Journal of Agriculture, Forestry and the Social Sciences (JOAFSS), Vol.7, No.2, 2009

ical Chemists (AOAC) (2000). Official Methogs %
MD al}'gi!

JNew York.504 pp
] Nutrition and Feeding 3" o 4:..
g3 editiop 57

Association of Official Analyt
(17th edn., AOAC), Gaithersburg,

hn Wiley and Sons

i, A.A.(1987).Nutrition.Jo _
Bondi,A.A.(1987).Nutr To88), Bl pop

Church, D.C and Pond W.G. )
i D.
arse, G.R. (1986)- Rice straw as a fCEd
Doyle, P.T., Davendra, C. and Pea S b, for by L

Australian Governmet Printing Servic

“Multiple Range and Multiple
g _ Feed composition and digestive enzymes in the gut of poq
Fagbenro, O.A (1990). kee P 980), Journal of Applied Ichtyology) 6:9]};811(1 Ul

i , 1
Clarias isheriences (Sydenham husk in low-cost diets by the Clay;

ey . d
Fagbenro, 0.A. (1992).Utilization of cocoa po ki .
: Clarias ;'s}gerfensis (Sydenham). Aquaculture and F isheries Management 23; 175 fi‘;f:sh)

Falaye, A.E.(1987). Utilization of cocoa pod .husk iIl_t%le nutrition of 1tilapia (Oresey
niloticus, TREWAVAS 1985) under tropical conditions. Doctoral dissertation Usi

of Ibadan, Nigeria.

ICCO (International Cocoa Organization) (2003). ICCO Quarterly Bulletin of O
Statistics. X2XX no 4. Cocoa Year 2003/04. 2

Lind, O.T (1979). Handbook of common methods 1 Limnology. The C.V. Moby, Publghe

Missouri, U.S.A 2™ ed. 199pp.
Maynard, L.A., Loosli, J.K., Hintz, H.F. and Waener, R.G. (1979). Animal Nutritioy, 7t
edition. McGraw - Hill, New York. 620p. o '
Miller, D.S. and Bender, A.E. (1955) The determination of the net protein utilisation by 2

shortened method. British Journal of Nutrition, 9: 382-388.
NRC (1993) Nutrient Requirement of fish. National Research Council. National Academy Press

Washington D.C. pp 140.
Opeke, LK. (1984). Optimising economic returns from cocoa cultivation through efficient use

of cocoa by-products. Pages 489 — 493 in 9" International Conference Proceedings.
Lome, Togo. Cocoa producer Alliance, London.

Osborne, T., Mendel, L. and Ferry, E. (1919) A method for expressing numerically the
growth promoting value of proteins. Journal of Biochemistry, 37: 223-229.

Otchere, E.O, Musah,LA., Bafi-Yeboha, M. (1983).The digestibility of cocoa pod husk based
diet fed to sheep. Tropical Animal Production 8:33-38

Smith, O.B. and Adegbola, A.A (1985) Studies on the feeding value of agro-industrial b
products for livestock. IIL. Digestibility of cocoa pod and cocoa based diets by ruminad®

_ Animal and food Science Technology. The Netherland 13: 249-254.

Smith, 0.B., Osafo, E.L.K. and Adeghola, A.A. (1988). Studies on the feeding value of 2
?;fustn-ai b{-iroduc;s; strategies for improving the utilization of cocoa PO 835?331&”
for ruminant. Animal and Food Science Technology. The Netherlands. 20 () 185-=

Soham;&;ga I?an(ls?tiii Use h;)'f Cocoa-pod husk in poultry Feeds; A part&]cular refe.rencﬁ C{; o
6 e nf1011. : De Lafforest J. (Ed). Proceedings of 11 [nternat1ond

onterence, Yamoussuokro Cote )’Ivoire,n18-24. July, 1983.

<3 F. Test”. Biometrics 11:1.
Duncan, D.B. (1955). 1-43.

If ﬂmij
Versity

170

Scanned with CamScanner




Joarms! of Agricuinere, Forestry and the Socal Soxendes (JOAFSS), Vol 7, Na 2, 2009

- va. O. (1998). Performance and Egg Quality of Laying Hens Fed Cocoa Husk Based
s:are Nigerian Journal of Animal Production 25:22-24.

! I;:D ana Torie. J. H. (1981). Principles and procedures of statistics. A Biometrical
sweel R ek 2 edn. McGraw-Hill International, Auckland. 102 pp.

Sobard

K W.. T. Takeuchi, and T. Watanabe. (1983). Effect of dietary protein levels on

7 ﬂ. - - " -| = . i
= —owth of Tilapia nilotica. Bull. Japan Social Science and Fisheries. 51: 133-140

Scanned with CamScanner



