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ABSTRACT

Fifty, 32 weeks old commercial layers were allocated to 5 groups and fed ad libitum
on diet comprising a basal control (without cocoa bean cake) and those based on 10

and 20% untreated cocoa bean cake (UCBC), and, 10 and 20% alkali-treated cocoa

bean cake (ACBC). Experimental duration was 12 weeks. Cocoa-pod ash solution.
was used as alkali source. Results showed that egg production and feed intake

were higher (p<0.05) for control than other dietary treat:nents. Higher levels of

UCBC and ACBC reduced (p<0.05) performance and increased mortality. Dry matter

digestibility was highest (p<0.05) on the control and 10% ACBC diets and least

(p<0.05) on 20% UCBC diet. The use of cocoa ash solution appears to be a feasible

strategy for improving the utilisation of cocoa bean cake in layer diets.

Keywords: Cocoa bean cake; egg-type poultry, alkali treatment; nutrient
digestibility.

DESCRIPTION OF PROBLEM

The poultry industry in many tropical developing countries is faced with the
problem of providing good quality feed at affordable prices. In these countries,
food production has lagged behind population growth thereby creating an
unsatisfied demand for food. To bridge this gap, non-conventional feed |
resources have been severally evaluated (1, 2, 3) at all stages of animal life to
reduce the competition between man and livestock (especially monogastrics)
for feed ingredients which in most cases are similar.

Discarded cocoa bean cake is one of these ingredients under investigation.
Previous studies (4, 5) suggested inclusions of up to 20% UCBC in pullet
chick diets and 10% for grower pullets. However, the adverse effects of |
prolonged feeding of UCBC at levels higher than 5% have been reported (6).
Sexual maturity and attainment of 50% hen-day production were delayed at
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higher.levels when pullets were fed from day old to 54 weeks of ag.

Improvement in the utilisation of cocoa bean cake was envisaged through
reduction or neutralisation of the antinutrient (theobromine) present in the
cake. Thus, better response was achieved (7) in broiler starter performance
_.-with hot-water or alkali-treated cocoa bean cake over the untreated cake. The
" pei'formance of the control birds was however, still better than the treated
‘cakes at higher levels of inclusion.

The present study aimed at investigating the response of mature adult
chickens to alkali-treated cocoa bean hence, performance and nutrient
digestibilities in layers were reported over a 12 week feeding trial.

MATERIALS AND METHODS

The origin, collection and processing of cocoa bean cake (CBC) used have
been previously reported (4,7). Essentially, cocoa-pod ash (CPA) was obtained
by burning dried cocoa-pod husk (CPH) in a perforated 200 litre drum with
opening out at the lower side. At the mid-section, CPH was put on a wire
sieve and burnt. After complete combution, the ash was allowed to cool and
stored in airtight containers. The CPA solution was prepared to be equivalent
in alkali concentration to 0.5% NaOH (7). CBC was soaked in it (1:5 w/v) for
6 hours with occasional stirring after which the supernatant was decanted
and residue- sundried far 48h, milled and kept until needed. The effect of
processing on the proximate content and the theobromine level of CBC were
reported (7).

Diets, birds and management

Five isonitrogenous diets {18% CP) were formulated such that Diet I was the
control without CBC. Maize and groundnut cake in the control diet were
. partially replaced in diets 2 and 3 by 10 and 20% untreated CBC (UCBQ)
respectively while diets 4 and 5 contained 10 and 20% of the already prepared
cocoa-pod ash solution treated CBC (ACBC) respectively. Other ingredients
remained constant (Table 1).

Fifty Isa Brown commercial layers (32 weeks old) were randomly assigned to
the diets at ten birds per diet. Feed and water were offered ad libitum during
the 12 weeks of experimentation. Performance records (egg production, egg
weight, feed intake, body weight and mortality) were taken throughout the
period. The cost of feed consumed per kilogram of egg was calculated. At the
10th week, 3 birds per treatment were transferred to tlie metabolic cages for
nutrient digestibility studies using the total collectlor,}:)rocedures Diets and
droppings were evaluated for proximate composition 8. »

Results were statistically evaluated/by analysis of variance (9) whxle
" differences among means were detected using Duncan’s multxple range test
(10).
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fable 1: Composition of tests diets fed to egg-type chicken %

Control  UCBC ACBC
mngredients 0 10 20 10 20
Maize 49.15 43.10 37.05 42.35 35.45
Groundnut Cake 18.00 14.05 10.10 14.80 11.70
Cocoa bean cake 0.00 10.00 20.00 10.00 20.00
Fixed? 32.85 32.85 32.85 32.85 32.85
Total 100.00 100.00 100.00 100.00 100.00
Crude Protein 18.05 18.14 18.06 18.08 17.98
Ether Extract 2.60 3.05 2.59 3.09 3.02
Ash 540 5.86 3.73 5.97 6.87
Theobromine? (%) 0.00 0.02 045 0.06 0.13
Feed Cost (N/ kg) 18,66 = 1746 16.27 17.80 16.95

"Fixed ingredienfs supplied to each diet, %; palm kernel meal, 18.90; blood
meal, 2.00; Oyster shell, 7.00; Bone meal, 4.00; Salt, 0.5; Methionine, 0 25;
Vitamin - Mineral Premix?, 0.25.

°Calculated theobromine in diets

30Odunsi (1997)
RESULTS AND DISCUSSION

Alkali treatment was emp]oyed in the present study with the aim of improving
utilisation of CBC in layer diets through the reduction of the theobromine in
the cake. About 5g CPA was found to be equivalent to 1g NaOH and the
influence of CPA treatment on chemical contents gave 20.19% versus 23%
crude protein, 8.77% versus 16.5% ether extract, 9.36% versus 8.37% ash and
0.63% versus 2.24% theobromine for ACBC and UCBC respectively (7).

Performance and nutrient digestibility data are presented in Table 2. Layers
on the control diet had the highest (P<0.05) feed intake and egg production
while similar values were recorded for 10% UCBC, 10% ACBC and 20% ACBC;
the lowest value was for those on 20% UCBC diet. The reduced performance
noticed with CBC fed birds could be linked to feed consumption which was
depressed with increasing dietary CBC. Such findings were earlier reported
on chick'and grower pullets (4, 5). Reduction in feed intake caused by a feed
refusal factor (11), or through deliberate feed restr‘ctlon {12) elicit different
responses in layers. In this study, intake was reduced by 15.3, 17.3, 20.7 and
38.7% on 10% ACBC, 10%UCBC, 20% ACBC and 20% UCBC diets respectively,
which was affirmed the effects of the theobromme as a feed refusal factor.
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Laying rate and egg weight were decreased while body weight gain was not
markedly affected, a response which was similar to the observations with
White Leghorn layers (13). The latter study reported that egg rate and egg
weight decrease had little effect on body weight when consumption was
restricted up to 20%.

Table 2: Performance and nutrient digestibility of egg-type chickens fed
diets containing untreated and alkali-treated CBC

Control UCBC ACBC
Parameters 0 10 20 10 20 SEM
Hen day production (%) 65.8° 57.7% 448 624> 56.6™ 221
Feed intake(g) 113.92 959%  84.1° 98.0° = 924> 0.53
Egg Weight (g) 62.5° 604 572° 599 59.9% 20.1
Body Weight gain (g)  -88.0 1870 -2180 -157.0 -88.00 0.20
" Feed: egg weight (g:kg)  2.60° 349> 4.44* 298 3.09° 0.20
Feed costkg eggs (N: kg) 51.6° 480> 534> 445 455* 184
Mortality (%) 0.00 30.0 50.0 10.0 40.0
Digestibili
Dry matter(%) 73.9° 704> 663 729 69.9° 074
Crude Protein (%) 66.9° 635 5700 672*° 639 109 -

Means without a common superscript in a row are significantly different (P< 0.05)

The efficiency of feed utilisation showed little variation but was adversely
influenced (P<0.05) on the 20% UCBC diet. The cost of producing a unit weight
of the diet declined with increasing levels of either UCBC and ACBC based
diets. The slight variations in feed efficiency could be explained on feed intake
reduction and corresponding reduction in egg output. Mortality was 30 and
50% for layers fed 10 and 20% UCBC while 10 and 40% were recorded for
layers on 10 and 20% ACBC diets respectively. Control birds recorded no
mortality. The lower mortality in ACBC fed layers compared to UCBC fed
birds was apparently related to the reduced theobromine in their diets (Table
1). Detheobrominsation was reported to improve the feed value and reduce
mortality in pigs and cows fed cocoa husks (14).

Dry matter digestibility, was highest (P<0.05) on the control and 10% ACBC
diets and least (P<0.05) on the 20% UCBC diet. Crude protein digestibility
was likewise depressed (P<0.05) on the 20% UCBC diet. The digestibilities of
dry matter and crude protein which were improved on ACBC diet also lent
credence to the fact that theobromine affects nutrient uptake which invariably
influences productive performance.
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CONCLUSION AND APPLICATIONS

Based on the result of this study, it can be concluded that:
Performance decreased with increasing level of UCBC or ACBC in the
diet of layers.

Although, the inclusion of ACBC at 10% level resulted in a slightly lower
performance than the control diet, some beneficial effect were observed
over the untreated cocoa bean cake.
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