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In a completely randomized design, a total of 120 growing snails of mean weight 156.69 ±±±± 3.4 g were 
used to investigate the effect of partial replacement of maize with cocoa bean shell (CBS) for growing 
snail for 20 weeks. There were five treatments and three replicates of 8 snails each. The diets contained 
0.0, 2.5, 5.0, 7.5 and 10.0% CBS in partial replacement of maize and designated T1, T2, T3, T4 and T5 
respectively. The parameters taken were weight gain, feed intake from which feed conversion ratio was 
calculated. There were significant differences (P < 0.05) in the values obtained for mean weekly weight 
gain and mean weekly feed intake. Meanwhile, the values for 10.0% CBS based diets were comparable 
to control. The feed conversion ratio was similar across the treatments. Values obtained for mean 
weekly shell length increment, mean weekly shell width increment and mean weekly shell thickness 
increment were not affected by inclusion of CBS in the diets of snails. The values obtained for carcass 
characteristics of snail were not significantly different (P > 0.05) and so not affected by the treatment. 
Values obtained for organoleptic properties revealed no difference in flavour, after taste, mouth feel and 
general acceptability at 10% replacement level in comparison to control except for colour and texture. 
The inclusion of CBS up to 10% in the diets of snail had no detrimental effect on the performance, 
carcass characteristics and general acceptability of the snails. Based on the present results, cocoa 
bean shell could replace maize in the diet of snail up to 10%. 
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INTRODUCTION 
 
Cocoa tree Theobroma cacao is widely cultivated in 
Nigeria. In addition to the highly flavoured cocoa, cocoa 
tree provides by-products such as Cocoa Butter (CB), 
Cocoa Pod Husk (CPH) and Cocoa Bean Shell (CBS) 
among others. Cocoa bean shell is a potential tropical 
feed resources and its utilization in animal feeding will 
greatly reduce the disposal problem facing the cocoa 
processing factories in Nigeria. The dried CBS contained 
13.12% crude protein; 13.00% crude fibre; 8.71% ether 
extract; 9.15% Ash and 2400 ME kcal/kg (Olupona et al., 
2003). Several studies on the broilers, cockerel chicks 
and finishers, laying hens have established the inclusion 
of rate of cocoa bean shell (CBS) in these poultry rations.  
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Ten percent dietary inclusion of CBS in replacement for 
maize was found suitable in layers diets (Olubamiwa et 
al., 2000). Hamzat and Babatunde (2006); Hamzat et al. 
(2006) reported the suitability 5 and 7.5%; 10%; 10 and 
15% inclusion of cocoa bean shell in the diet of broiler 
and cockerel chicks and finishers respectively. In the 
present communication, influence of graded levels of 
SBC has been studied on the growth rate and carcass 
characteristics of growing snail. 
 
 
MATERIALS AND METHODS 
 
A total of 120 growing snails 156.69 3.4 (A. marginata) of means 
weight were used for the feeding trial that lasted 140 days in a 
completely randomized design. The  trial has 5 treatments and was  
replicated  thrice  with  8  snails  per  replicate. Five diets were 
formulated which contained 0.0, 2.5, 5.0, 7.5, 10.0%  and  were  de- 
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Table 1. Gross composition of experimental diets (%). 
 

Ingredients T1 T2 T3 T4 T5 
Maize 24.00 21.50 19.00 16.50 14.00 
Soyabean meal 42.00 42.00 42.00 42.00 42.00 
Brewers dry grain 6.75 6.75 6.75 6.75 6.75 
Palm kernel cake 15.00 15.00 15.00 15.00 15.00 
Bone meal 7.40 7.40 7.40 7.40 7.40 
Oyster shell 4.30 4.30 4.30 4.30 4.30 
Salt 0.30 0.30 0.30 0.20 0.30 
Premix 0.25 0.25 0.25 025 0.25 
Cocoa bean shell 0.00 2.50 5.00 7.50 10.00 
Total 100 100 100 100 100 
ME kcal/kg 2300.46 2274.61 2248.76 2222.91 2197.00 
Crude protein 24.33 24.44 24.54 24.65 24.75 

 

* T1 – 0.0% CBS; T2 – 2.50% CBS; T3 – 5.00% CBS; T4 – 7.50% CBS;   T5 – 10.0% CBS. *CBS – Cocoa 
Bean Shell. 

 
 
 

Table 2. Performance characteristics of growing snails fed experimental diets. 
 
Parameter (%) T1 T2 T3 T4 T5 
Mean initial weight (g) 159.91 153.16 155.01 152.33 158.77 
Mean final live weight (g) 238.81 231.56 237.41 234.13 235.13 
Mean weekly weight gain (g) 3.96ab 3.93ab 4.12a 4.09a 3.82b 
Mean weekly feed intake (g) 46.35a 41.82b 43.40ab 48.60a 44.75ab 
Mean feed conversion ratio 11.70 10.64 10.53 11.88 11.71 
Mean weekly shell length increment (mm) 1.33 1.37 1.36 1.41 1.40 
Mean weekly shell width increment (mm) 0.83 0.78 0.84 0.86 0.81 
Mean weekly shell thickness (mm) 0.08 0.08 0.08 0.08 0.07 

 

* T1 – 0.0% CBS; T2 – 2.50% CBS; T3 – 5.00% CBS; T4 – 7.50% CBS; T5 – 10.0% CBS. 
• CBS – Cocoa Bean Shell. 

 
 
 
signated T1, T2, T3, T4 and T5 respectively (Table 1). 

The snails were reared in a cage of 0.5 x 0.5 x 0.5 m2 
compartments each. The bottom of the case was filled with moist 
top soil to a depth of 10 cm and the top was covered with mosquito 
net reinforced with wire netting for proper aeration. The 
experimental diets were supplied ad libitum. The feed intake was 
taken on daily basis by subtracting the left over from the feed 
offered while the weight gain was taken on a weekly basis with the 
use of electric weighing balance. The shell length and shell width -
increments were taken on weekly basis with the use of vernier 
caliper calibrated in mm. Shell thickness increment was taken on 
weekly basis with the use micrometer screw gauge. At the end of 
the feeding trial, 9 snails were randomly selected from each treat-
ment for carcass analysis. Breaking the shell with hard object killed 
the snails. The foot (edible portion), the shell and the visceral were 
then separated and weighed separately with electric weighing 
balance. The dressing percentage was calculated as the ratio of 
food to the live weight. The feet were washed with aluminium 
sulphate (Alum) to remove the slime in preparation for organoleptics 
properties. 

After washing the feet with water each treatment was separately 
cooked for 30 min in 50 ml of water without salt. Organoleptic eva-
luation was done by placing 10 pieces of the cooked snail meat and 
measuring about 2 cm3 of each of the treatments on flat white boots 
and labeled in such a way to prevent disclosure of the identity of the 

samples. The cooked meat was presented for sensory evaluation 
by a panel of 10 judges on a nine point Hedonic scale (1 was 
disliked extremely and 9 was liked extremely) (Larmond, 1977). 

Water was also provided for judges to rinse their mouth after 
each assessment. Qualities assessed by the judges were colour, 
texture, flavour, after taste, mouth feel and general acceptability. 
The proximate composition of the experimental diets was carried 
out according to the method of A.O.A.C. (1990). The data were 
subjected to analysis of variance using S.A.S (1999) and significant 
treatment means were separated with Duncan Option of the same 
software. 
 
 
RESULTS AND DISCUSSION 
 

The result obtained for mean weekly weight gain and 
mean weekly feed intake were significantly different (P < 
0.05). Mean weekly weight gain varied from 3.82 g for 
snails fed 10% CBS based diet to 4.12 g for snails fed 
5% CBS based diet. Mean feed intake was significantly 
lowered for snails fed 2.5% CBS based diets. However, 
feed conversion ratio was comparable among the treat-
ment which might mean cocoa bean shell do not depress 
the conversion of the fed diets to flesh. Meanwhile the
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Table 3. Carcass analysis and organoleptic properties of snails fed graded levels of cocoa bean shell 
(CBS) in partial replacement for maize. 
 
Parameter (%) T1 T2 T3 T4 T5 SEM 
Mean live weight (g) 251.79a 229.59ab 177.41c 214.81b 20515b 36.14 
Mean foot weight (g) 93.32 89.28 68.90 77.22 74.82  
Mean shell weight (g) 54.97 43.62 34.41 51.57 45.67  
Mean visceral weight (g) 51.58 44.58 40.59 47.49 47.72  
Dressing percentage 37.24 38.55 38.00 36.59 36.54 5.13 
Visceral/live weight (%) 20.54 20.08 22.36 22.30 23.40 4.48 
Shell live weight (%) 21.61 18.78 19.66 23.58 21.91 4.48 
Organoleptic properties 
Colour 

 
7.30a 

 
7.10a 

 
6.80ab 

 
6.90ab 

 
5.90b 

 
1.28 

Texture 7.30a 6.20ab 6.70ab 6.60ab 5.90b 1.82 
Flavour 7.40a 7.20ab 6.60ab 6.40b 7.00ab 0.78 
After taste 6.60ab 7.20a 6.00ab 5.50b 6.00ab 1.75 
Mouth feel 6.10b 7.60a 6.70ab 6.30ab 6.80ab 1.75 
General Accetability 7.44ab 7.67a 7.33ab 6.33b 6.22b 1.39 

 

ab: Means with different superscript are significantly different (P < 0.05). 
* T1 – 0.0% CBS; T2 – 2.50% CBS; T3 – 5.00% CBS; T4 – 7.50% CBS; T5 – 10.0% CBS. 
CBS – Cocoa Bean Shell. 

 
 
 
best conversion was obtained for snail fed 5% CBS 
based diet (Table 2). The result obtained for mean week-
ly shell length increment, shell width increment and shell 
thickness increment were similar among the treatment 
(Table 2). This suggests that inclusion of CBS in the diets 
of snails had no negative influence on process of shell 
formation even when CBS partially replaced maize up to 
10%. The result obtained for mean live weight, mean foot 
weight, mean shell weight and mean visceral weight were 
significantly different (P < 0.05) (Table 3). This was as a 
result of difference in weight of the snail used in carcass 
evaluation. However, the dressing percentage was 
similar across the treatment hence the inclusion of CBS 
in the diets of snails did not alter the dressing percentage 
of snails negatively. The nutrients obtained by snails for 
the production of flesh in all the CBS based diets were 
adequate since there was no depression in the dressing 
percentage. The result obtained for organoleptic proper-
ties showed that colour and texture were significantly 
lowered in the snails fed 10% cocoa bean shell in 
replacement for maize while flavour, after taste, mouth 
feel and general acceptability were similar to control even 
at 10% replacement level (Table 3). The results revealed 
that, cocoa bean shell does not exert any negative effect 
on flavour, after taste, mouth feel, general acceptability, 
except for colour and texture at 10% replacement level.     
 
 
Conclusion 
 
Snails tolerated partial replacement of maize with cocoa 
bean shell up to 10%. This will definitely be of advantage 
to snail farmers in terms of cost and also reduce the 

disposal problem facing the cocoa processing factories in 
Nigeria. 
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