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ABSTRACT

The performance of weaner pigs fed cocoa bean shell meal was investigated in a twelve week feeding
trial. Results showed lower final live weight and average weight gain in pigs fed 30 and 40% cocoa
bean shell (CBS) meal when compared with pigs fed 0-20% CBS meal in place of maize.
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INTRODUCTION

The high cost of finished feeds has been
attributed to be a major factor affecting intensive
pig production in Nigeria. Pig being a voracious
cater, consumes a lot of feed for growth. They
also require high energy feed intake, particularly
at the finishing stage for good pork production.
Maize, a conventional energy source constitutes
between 50 and 70% in the gross feed
composition of non-ruminant animals (Akinfala
et al.,, 2002). The fluctuating production and
competition for maize in Nigeria (World Data
Atlas 2014) has contributed to its high price,
making the continuous use of it as sole energy
source in feed formulation uneconomical.

Cocoa bean shell, a by-product from cocoa
processing factory, which is estimated at about
10, 500 metric tonnes per annum (FAO, 2002)
constitutes environmental concern to the factory
and the host community. The utilization of these
wastes will help mitigate the environmental
dangers occasioned from unwholesome dumping
of these wastes. This study assessed the feed
intake and weight gain of weaner pigs on dietary
inclusion of cocoa bean shell meal.

MATERIALS AND METHODS

The study was carried out at the Pig Unit,
Department of Agricultural Science, Adeyemi
College of Education, Ondo. The cocoa bean
shell  (CBS) was collected from Cocoa
Processing Industries, located at Km 5, Ondo-
Akure Road, Ondo, Nigeria. They were kept a
dry place prior use.

The dried and milled CBS meal was analyzed for
its proximate composition and theobromine
contents as described by the methods of AOAC
(2002) and Gerritsma and Koers (1953),

respectively. Gross energy (GE) was by the
Gallenkamp  Adiabatic Bomb  Calorimeter
(Model CBB-330-0104).

Five diets (Table 1) were formulated such that
diet 1 which was the basal diet contained 0%
CBS meal while diets 2, 3, 4 and 5 contained 10,
20, 30 and 40% dietary CBS meal, respectively.
The experimental design was the completely
randomization with five treatments replicated ten
times of ten replicates per treatment of one
weanling pig per replicate.

A total of fifty weaner pigs of crossbred and
mixed sexes were used for the feeding trial. The
pigs were on one weck adaptation during which
they were fed commercial grower diet and
treated against parasitic infection by given 0.5ml
ivermectin injection intramuscularly. After the
adaptation period, they were randomly assigned
to their respective diets and fed at 5% body
weight with water served ad-libitum throughout
the 12 weeks feeding trial.

Data collected on daily feed intake, weekly
weight gain, feed: gain ratio, were analyzed by
one way analysis of variance (ANOVA) using
SPSS 2006. Where significant differences exist.
the means were separated using Duncan new
Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition

The chemical compositions (Table 2) with
reference to crude protein, crude fibre and
theobromine in this study were higher than those
reported by Olubamiwa ef al. (2006) and Oddoye
et al (2010). :
Performance indices

Result on Table 3 shows that total feed and
average feed intakes were similar in pigs fed the
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control and CBS meal diets. The similar
consumption of CBS meal and maize indicates
the palatability of CBS meal by pigs. Levels of
feed intake had been attributed to factors such as
texture, taste and odour (Odunsi and Longe,
1995). Hence, the chocolate odour and crispy
texture of CBS meal could be responsible for its
acceptability by pigs.

Weight gain reveals a decrease in final live
weight and average weight gain in pigs fed 30
and 40% CBS meal when compared with those
on 0-20% CBS meal diets while feed: gain ratio
decreased progressively in pigs fed 20-40% CBS
meal diets when compared with those on 0 and
10% CBS meal diets. The decrease in weight
gain and feed: gain ratio at higher substitution
levels might be attributed the theobromine
content which could affect nutrient digestibility
and absorbability (Yeong e al., 1989). Growth
performance of livestock has been reported to be
affected by dietary concentrations of
theobromine (Day and Dilworth, 1984). Also,
the low catabolic process of theobromine to
either 7-methylxanthine or 3-methylxanthine
then to xanthine and subsequent oxidation to uric
acid in the liver (Dash and Gummadi, 2006)
might result to poor nutrient utilization and
subsequent poor growth rate (Adamafio, 201 3).
Economic implications shows a progressive
decrease in the feed cost N/kg as evidenced in
the 2.70-10.6% cost reduction with substitution
of CBS meal at the expense of maize in the diet.
Although the cost of gain was similar but the
feed cost N/kg gain, which is a measure of the
economic efficiency of feed utilization was least
at 10% CBS meal substitution, thus suggesting
this level as the optimal biological and economic
levels of using CBS meal as energy substitute for
maize in pig diet. The negative values obtained
in the saving cost and relative cost benefit. of
pigs* fed 20-40% CBS meal diets implies
additional cost incurred to raise a kg of pig
weight.

CONCLUSION AND RECOMMENDATION
Result shows that 20% was the optimal
biological level of CBS meal as energy substitute
for maize in pig diet. Pig farmers in this part of
the world where CBS abound are encouraged to
utilize CBS meal as energy substitute for maize
in pig diet.

REFERENCES

Adamafio, N.A. (2013). Theobromine toxicity and
remediation of cocoa by-products: An

overview. J.  Biolog. Sci, 13(7): 570-576
http://scialert.net/abstract/?doi=ibs.2013.570.
376 DOI:103923/jbs. 2013.570.576

Akinfala, E.O., Aderibigbe, A.O. and Matanmi, O,
(2002). Evaluation of the nutritive value of whole
cassava plant as replacement for maize in the
starter diets for broiler chicken. Livest. Res Rural
Develop., 14: 1-6.
http://www.Irrd.org/Irrd14/6/akin146.htm

AOAC, (2002). Association of official analytical
chemists. Official analytical chemists.

Official methods of analysis, Vol. 11,17" edition,
Washington DC, USA.

Dash, S.8. and Gummadi, S.N. (2006). Catabolic
pathways and biotechnological applications of
microbial caffeine degradation. Biotechnol. Letter,
28: 1993-2002 https://www.nih.gov
DOI:10.1007/s10529-006-9196-2

Day, E.J. and Dilworth, B.C. (1984). Toxicity of
jimson weed seed and cocoa shell meal to broiler.
Poult, Sci., 63: 466-468:
http://ps.oxfordjournals.org

Duncan, D.B. (1955). Multiple range and multiple F-
test. Biometrics, 11: 1-42. http://www.jstor.org
DOI:10.2307/3001478

FAO (2002). FAOSTAT statistics database.
http://aps.fao.org

Gerritsma, K.W. and Koers, J. (1953). Determination
of theobromine in cocoa residues. Analys, 78:
201-205 http://pubs.rsc.org
DOI:10.1039/AN9537800201

Oddoye, E.O.K., Rhule, S.W.A., Agyente-Badu, K.,
Anchirinah, V. and Ansah, F.0. (2010). Fresh
cocoa pod husk as an ingredient in the diets of
growing pigs. Sci. Res. Essays, 5: 1141-1144.
http://www.academia.edu

Odunsi, A.A. and Longe, 0.G. (1995). Cocoa bean
cake in poultry diets 1. Chemical composition and
nutritive value of cocoa bean cake in pullet chick
diets. 5 Appl. Anim. Res., 7:91-
98.http://dx.doi.org/10.1080/09712119.1995.9
706055

Olubamiwa, O., Ikyo, S.M., Adebowale, B.A.,
Omojola, A.B. and Hamzat, R.A. (2006). Effect of
boiling time on the utilization of cocoa bean shell
in laying hen feeds. /nt. J. Poult. Sci, 5 (12):
1137-1139. DOI:10.3923/ijps.2006.1137.1139

Statistical Package for Social Sciences (2006). SPSS
Base 15.0 user’s guide copyright (c) 2006. SPSS
Inc. 233 South Wacker Drive, 11™ Floor Chicago,
IL 6066 — 6412. World Data Atlas (2014).

https://www.knoema.com/atlas/nigeria

Session: Feed Resources, Nutrition and Management

Page 412



. ——*

Proc. 42 Ann. Conf. Nigerian Society for Animal Production 26 — 30" March 201 7, Landmark University, Omu-Aran.

Yeong, S.W., Lim, F. and Azizah, A, (1989). The pecking ducks. MARDI Res. J, 17: 258-264
nutritive value of cocoa bean shell for broilers and http://agris.fao.org

Table 1. Gross composition of experimental diets

CBS meal (%) 0 10 20 30 40
Diets 1 2 3 4 5
Ingredients (kg)

Maize 56.2 50.6 45.0 39.3 33.7
Cocoa bean shell - 5.6 11.2 16.9 22.5
Wheat offal 9.00 9.00 9.00 9.00 9.00
Soybean meal 14.00 14.00 14.00 14.00 14.00
Groundnut cake 8.00 8.00 8.00 8.00 8.00
Palm kernel cake 7.00 7.00 7.00 7.00 7.00
Fish meal 2.50 2.50 2500 . 250 2.50 .
Bone meal 1.50 1.50 1.50 1.50 1.50 g
Oyster shell 0.50 0.50 0.50 0.50 0.50
Premix 0.50 0.50 0.50 0.50 0.50
Lysine 0.15 0.15 0.15 0.15 0.15
Methionine 0.15 0.15 0.15 0.15 0.15
Salt 0.50 0.50 0.50 0.50 0.50
Total 100 100 100 100 100
Table 2. Chemical composition of cocoa bean shell (%)

Nutrients Cocoa bean shell

Dry matter 93.5

Crude protein 15.4

Crude fibre 39.3

Ether extract 8.49

Ash 5.17

Nitrogen free extract 25.1

Gross energy (kcal/kgDM) 20.8

Theobromine (g/kg) 2.88

Table 3. Performance and cost implications of pigs on varying levels of cocoa bean shell meal

CBS (%) 0 10 20 30 40 SEM Sig
Diets 1 2 3 4 5

Performance characteristics

Initial weight, kg 9.98 9.97 10.10 9.93 9.93 0.17 0.52
Final live weight, kg/pig 44.8° 45.3" 43.6° 38.5° 39.5° 3.05 0.003
Total weight gain, kg/pig 34.8° 35.3" 33.6° 28.6" 29.6° 294 0.001
Average weight gain, kg/pig/d  0.41° 0.42° 0.40° 0.34" 0.35" 0.04 0.001
Total feed intake, kg/pig 92.6 95.7 96.0 92.2 90.2 2.04 0.18
Average feed intake, kg/pig/d 1,10 1.14 1.14 1.09 - 1.07 0.03 0.19
Feed: Gain 2.69° 211 2.83° 3.22° 3.07 0.32 0.002

Means with different Superscripls along the same row are significant at P< 0.05
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