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Abstract
Two hundred and eighty one-day unsexed Arbor-acres broiler chicks were used to investigate
the effect of treated and untreated Shea Nut Cake (SNC) on broiler performance. Shea cake is
a by-product obtained by extraction of Shea butter from the nuts of the Shea tree (Vitellaria
paradoxa). The birds were allowed to seven dietary treatments replicated four times with 10
birds for each. Two diets were formed a starter diet for three weeks and finisher diets for
three weeks. Three types of SNC in three inclusion rates (zero, 10 and 20%) were used in this
study crude (untreated), SNC treated by 0.01M NaOH solution and SNC fermented by yeasts
as follows: (T1) contained 0 % SNC, T2 and T3 contained 10% and 20% untreated SNC
respectively, T4 and T5 contained NaOH treated SNC 10, 20% respectively and T6 and T7
contained 10 and 20 % yeast fermented SNC. The treated and untreated SNC samples were
analyzed to determine the nutrient contents according to the method described by AOAC
(1990). The tannin concentration of SNC was determined according the method described by
Agbo and Prah (2014). The birds fed 10% of SNC had better performance than those fed on
20%. And the birds fed on treated SNC perform better than those fed on untreated SNC.
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Introduction

The poultry industry has played and
continues to play a leading role among the
agricultural industries in many African
countries as it is the main source of animal
protein for human consumption. Broiler
production as a business like any other
enterprise seeks to generate profit which
can be done by keeping production costs
as low as possible. Ademola and Farinu
(2006) found that the feeding cost of
broiler in African countries is 70-80% of
the total cost of production, 95% of the
cost of nutrition is for protein sources. The
increasing cost of meat production is one

of the most detrimental factors affecting
the poultry industry in Africa.

The rise in the cost of animal products
attributed to the move towards the use of
unconventional feedstuff to formulate
rations (Ojewola, and Udom, 2005 and
Ayssiwede et al., 2011).

Soybeans and groundnuts cake which are
the conventional sources of protein in
animal feed formulation in many African
countries (Ghadge et al., 2009), also used
as food by humans (Singh and Singh,
1991). There are many factors such as
population growth and rapid urbanization
have led to a constant increase in the price
of rations as soybean and groundnut and
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hence the reason to increase the cost of
feed production and the market prices of
animal protein (Oboh, 2006).

The Shea tree (Vitellaria paradoxa) is the
source of Shea butter. It is one of the
major components of the agroforestry
parklands in the dry zone of sub-Saharan
Africa and is the main indigenous oil-
producing plant of this region (Lovett,
2005). The Shea tree produces fruits which
are cherished and eaten by humans and
animals: the nut of this fruit is processed to
give Shea butter, while the residue or by-
product is the Shea nut cake (SNC) (Dei et
al., 2008).

The savanna region of West Africa and
Central Africa produce a large quantity of
SNC and regarded as useless. Available
reports on the nutritional profile of SNC
show that it contains a relatively high
amount of protein and energy, however it
contains some anti-nutritional factors such
as tannins, theobromine, and saponins
which make it unacceptable to poultry as
feed (Oddoye et al., 2012). Various
strategies for the removal of anti-
nutritional factors such as tannins and
theobromine include sodium hydroxide, a
chemical treatment was recommended as
the best strategy for the removal of both
tannins and theobromine (Oddoye et al.,
2012), and fermentation of SNC using
microorganisms was recommended as the
most environmentally safe and cost
effective method for removal of the anti-
nutritional agents in SNC. (Agbo and Prah.
2014). This study aims to determine the
effect of feeding treated and untreated
SNC on broiler performance.

Materials and Methods

Experimental birds:

A total of two hundred and eighty one-
day-old unsexed broiler chicks (Arbor
Acres) brought from the Arabic Company
of chicken’s breeds (Ommat). The chicks
were divided into seven experimental
groups (40 birds /treatment) in complete
randomized design (CRD), each treatment

was replicated four times with 10 chicks
per replicate.

Experimental management:

The experiment was conducted in an open-
sided house. The long axis of the house
extended east-west facing the wind
direction for efficient ventilation. The
temperatures generally fluctuated between
15°C - 42°C with a mean temperature of
28.3°C, with the mean day time relative
humidity was 22%. The house was divided
into 28 experimental sections (replicates)
of equal size 1 x1 m and each section was
provided with one round metal feeder and
a round plastic drinker. The house had
efficient light, lamps were lighted during
the night to complete with the day hours
the duration of light needed. Routine
rearing and vaccination program were
performed during the experimental
period.

Shea nut cake source and preparation:
Shea nut cake (mechanical oil-extraction
method) used in this study was brought
from Beinamar CO. Ltd., An edible oils
manufacturing company located in
Koumoura in the Mandoul Region, Chad.
Sodium hydroxide solution treatment:
Sodium hydroxide solution (0.01 M) was
prepared by dissolving 0.4 g NaOH in 1 L
of water. SNC was sprayed by the NaOH
solution in the ratio of (1:1) until it became
wet and allowed to dry (air shade drying)
(Oddoye et al., 2012).

Yeast fermentation:

Baker’s yeast (saccharomyces cerevisiae)
was mixed with water (25g/L). The SNC
was sprayed at the ratio of (1:1) and
subjected to anaerobic fermentation in a
nylon bag for two weeks, then allowed to
dry (air shade drying), as recommended by
Alemawor et al., (2009) and Agbo and
Prah. (2014).

Experimental diets:

Chicks were divided into seven groups
including control negative (T1), two
positive control groups fed diets
containing 10 and 20% crude SNC (T2)
and (T3) respectively, two groups fed diets
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containing 10 and 20% NaOH treated SNC
(T4) and (T5) respectively, and two groups
fed on diets containing 10 and 20 % yeast
fermented SNC (T6) and (T7)
respectively.

Two rations were prepared broiler starter
diet (from 7 to 28 days) and broiler
finisher diets (from 29 to 49 days). The
starter (Table,1) and finisher (Table, 2)
diets were formulated to be approximately
iso-caloric and iso-nitrogenous to meet the
nutrient requirements for broiler chicks as
outlined by the National Research Council
(NRC,1994). Feed and water were
supplied  ad-libitum  throughout the
experimental period.

Data collection:

Consumed feed was recorded daily and the
birds were weighed weekly to determine
body weight, feed intake, weight gain and
FCR.

Chemical analysis:

Shea nut cake chemical composition:
SNC samples (before and after treatment)
were analyzed for proximate composition
using standard methods (AOAC, 1990),
and metabolizable energy (ME) by the
equation as described by Lodhi., et al.,
(1976). (Table, 3)

ME kcal/kg = 370.29 + (24.47 x % CP) +
(65.77 x % EE) + (44.07 x % NFE) - (8.15
X % CF).

Determination of Shea nut cake tannin
content:

The tannin concentration of SNC was
determined  according the  method
described by Agbo and Prah (2014).
Statistical Analysis:

Data collected were subjected to analysis
of variance (One-way-ANOVA) and the
mean were tested for significance by least
significant differences (LSD) according to
Steel and Torri (1996) using the statistical
package of social science (SPSS) computer
program version 24.

Results

The proximate composition of treated and
untreated SNC wused in this study is
presented in table (3). The treatment of

SNC by NaOH and yeast reduces the
tannin content from 46.04%, to 17.19%
and 23.56% respectively.

The overall feed intake (FI) showed that
chicks fed on diet T1, T4, and T6 were
similar and they are significantly higher
than the intake of chicks fed on diet T2,
T3, T5, and T7 (Table, 4). The birds fed on
diets 0% SNC and 10% treated SNC had
significant higher final live body weight
(LBW) compared to the birds fed other
feed (Tabled). The overall body weight
gain (BWG) of birds fed on diet (T1, T4,
and T6) is comparable and it is
significantly higher than that of birds fed
other treatment diets (Table, 4).

It can be seen that birds fed on 10% SNC
and those fed on treated SNC had better
performance (feed intake, weight gain and
final weight) compared to those fed on
20% SNC and untreated SNC diets
respectively. The overall feed conversion
ratio (FCR) for chicks on treatment T4 and
T5 was the best and it is significantly
better than that of birds fed on the other
diets. Also FCR for chicks on treatment T7
was significantly poor compared to chicks
fed on other diets (Table, 4). There was no
mortality recorded during experimental
period.

Discussion

The nutritional composition of untreated
SNC in this study was within the range of
that reported by Umali and Nikiema
(2002) who have given the following
ranges of proximate traits of SNC: 48 —
67.5% nitrogen-free extract, 8 — 25%
protein, 2 — 20% ether extract, 5 — 12%
crude fiber and 5 — 7% ash. The result of
SNC treated by NaOH solution showed
that there was a slight reduction in dry
matter 92.69%, crude fiber 8.64, nitrogen-
free extract 48.86 and ether extract
12.77%. There was a reduction in tannin
content to 17.90% this finding agreed with
those of Oddoye et al., (2012) who
reported a reduction of NaOH treated SNC
tannin content about 70%. The crude
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protein 13.65 and ash 6.93 content of
NaOH treated SNC was same as compared
with untreated SNC. The result of yeast
fermented SNC showed a slightly increase
in dry matter 95.27%, crude protein
14.10%, ash content 7.11% and crude fiber
11.76%, that might be due to
biodegradation of SNC by the yeast, while
ether extract and nitrogen-free extract
(NFE) was not affected by
fermentation. The tannin content 23.56%
reduced.

A lower overall performance in this study
was observed in birds fed 20% SNC
compared to the other birds fed on low
SNC levels. The decreased feed intake of
broilers fed on diets containing 20% SNC
(treated and untreated) may be due to poor
palatability of the SNC and the presence of
anti-nutritional factors as the inclusion
level increased. The decline in feed
consumption with increasing levels of
SNC in this study is similar to the result of
Atuahene et al (1998), and Olorede and
Longe (1999) during which pullets feed
consumption reduced as the inclusion level
exceeded 10% SNC in the diet. The birds
fed on 10% SNC of both treated NaOH
treated and yeast fermented showed the
best performance in feed intake that may
attributes to the reduction of tannin. This
finding is in line with that of Dei et al.,
(2008). The improvement in the live body
weight and weight gain of broilers fed the
control diet (0%) and 10% treated SNC
compared with other dietary treatments
may be due to low anti-nutritional factors
and palatability of the diets which enhance
consumption and hence increase in weight
of the broilers. This finding is similar to
the findings of Olorede and Longe (1999);
Annongu et al. (1996). The feed
conversion ratio (FCR) for birds in control
diets and both treated 10% inclusion level
of SNC in this study was relatively low
compared to 10% inclusion level of
untreated SNC and 20% inclusion level of
treated and untreated SNC. Similar results
were reported by Zanu et al. (2012) for

cockerels fed Shea butter diet. Also Dei et
al. (2008) had reported that the FCR for
broiler fed fermented Shea butter was poor
compared to that of chicks fed on
unfermented Shea butter meal, which
agree with the results of the current study.
This might be due to the poor palatability
of the SNC.
Conclusions
Based on the results obtained from this
study SNC could be a potential feed
ingredient for broiler chickens due to the
high values of protein and energy. It was
evident from this study that the tannin
concentration of the SNC is sufficiently
reduced by NaOH treatment and
fermentation by yeast.
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Table (1) proximate composition of treated and untreated Shea Nut Cake (SNC):

Shea nut cake

Crude Shea nut cake Shea nut cake treated by Shea nut cake fermented
Composition NaOH by yeast
D.M% 94.30 92.69 95.27
C.P% 13.46 13.65 14.10
C.F% 9.75 8.64 11.76
N.F.E% 51.38 48.86 50.70
E.E% 13.09 12.77 13.44
Ash % 6.62 6.93 7.11
Tannin% 46.04 17.19 23.56
Values are means of duplicate samples
Table (2): composition (%) of the experimental starter diets:
Treatment T1 T2 T3 T4 T5 T6 T7
Ingredient
Sorghum 66.4 56.3 45.64  56.54 46,5 56.74 46.3
Ground nut cake 26.74 26.64 26.7 26.5 26.39 26.6 26.49
Crude Shea nut cake 0 10 20 0 0 0 0
NaOH treated Shea nut cake 0 0 0 10 20 0 0
Fermented Shea nut cake 0 0 0 0 0 10 20
Super concentrate* 5 5 5 5 5 5 5
Lime stone 0.4 0.5 0.6 0.6 0.7 0.6 0.6
Di calcium phosphate 0.7 0.6 0.6 0.4 0.2 0.3 0.6
Vegetable oil 0 0.2 0.6 0.2 0.45 0 0.25
Methionine 0.1 0.1 0.2 0.1 0.1 0.1 0.1
Lysine 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Anti-fungal 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Anti-coccidian 0.01 0.01 0.01 0.01 0.01 0.01 o0.01
Colene chloride 0.01 0.01 0.01 0.01 0.01 0.01 o0.01
Organic acids 0.01 0.01 0.01 0.01 0.01 001 o0.01
Premix 0.01 0.01 0.01 0.01 0.01 001 o0.01
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Total 100 100 100 100 100 100 100
calculated analysis of the experimental starter diets:
ME kJ/kg 12.99 12.98 1298 1299 1299 1299 12.99
CP % 22.04 22.02 22.01 2201 22.02 22.03 22.02
CF% 4.82 5.48 6.09 5.36 5.91 5.58 6.54
Ca% 0.99 0.98 0.99 0.97 0.98 096 0.99
Available Phosphorous % 0.56 0.54 0.54 0.50 0.49 049 053
Lysine % 1.27 1.28 1.26 1.28 1.25 1.28 1.25
Methionine % 0.53 0.51 0.58 0.51 0.50 051 050
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Table (3): composition (%) of the experimental finisher diets:

Treatment T1 T2 T3 T4 T5 T6 T7

Ingredient
Sorghum 67.64 57.34 46.74 57.64 A47.75 5824 475
Ground nut cake 24 24 24.1 23.9 23.69 237 2379
Crude Shea nut cake 0 10 20 0 0 0 0
NaOH treated Shea nut cake 0 0 0 10 20 0 0
Fermented Shea nut cake 0 0 0 0 0 10 20
Super concentrate® 5 5 5 5 5 5 5
Lime stone 0.5 0.5 0.6 0.6 0.7 0.6 0.6
Di calcium phosphate 0.7 0.6 0.6 0.4 0.2 0.3 0.6
Vegetable oil 15 1.8 2.1 1.7 1.9 1.4 1.75
Methionine 0.1 0.1 0.2 0.1 0.1 0.1 0.1
Lysine 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Anti-fungal 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Anti-coccidian 0.01 0.01 0.01 0.01 0.01 0.01 o0.01
Colene chloride 0.01 0.01 0.01 0.01 0.01 001 o0.01
Organic acids 0.01 0.01 0.01 0.01 0.01 001 o0.01
Premix 0.01 0.01 0.01 0.01 0.01 001 o0.01
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Total 100 100 100 100 100 100 100
calculated analysis of the experimental finisher diets:
ME kJ/kg 13.41 13.42 13.40 13.40 1340 1340 1341
CP % 21.00 21.00 21.02 2102 2101 2100 21.01
CF% 4.59 5.25 5.86 5.14 5.68 5.45 6.31
Ca% 0.98 0.97 0.97 0.96 0.93 094 097
Available Phosphorous % 0.54 0.52 0.52 0.50 0.49 047 052
Lysine % 1.27 1.25 1.23 1.25 1.24 1.24 1.22
Methionine % 0.51 0.50 0.53 0.51 0.49 050 048
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Table (4) The overall performance of broiler chicks fed on treated and untreated SNC (values are mean+SD) (N=40/treatment)

Control diet Crude SNC SNC treated with NaOH SNC treated with yeast sig
Performance Zero % SNC 10% 20% 10% 20% 10% 20%
parameters
Initial weight(g) 107.1+0.3 107.0+0.3 107.2+0.3 107.0+0.2 107.0+0.3 107.1+-.2 107.0+0.3 NS
Feed intake (g/bird) 3277.2+73.49  3023.5+66.7 2808.1+127.8«d  3256.8+157.8® 3054.8+179.9> 3294.2+2753« 2711.8+£125.9¢ **
Live body weight (g) 1528.5+40.19b 1397.0+£78.5¢ 1286.14+35.6¢ 1622.1+£38.3¢  1502.1£110.4> 1565.9+£90.8«®  1167.1+46.0c  **
Weight gain (g) 1421.4439.8¢0  1290.0+78.3¢ 1178.9+35.54 1515.1+£38.4¢  1395.1+£110.5> 1458.8+90.7¢>  1060.1+46.3 *x
FCR (g feed/g gain) 2.31£0.1° 2.3540.1° 2.3840.1° 2.1540.1¢ 2.1940.1¢ 2.26+0.1% 2.6+0.1¢ **
Mortality % 0.00+0.0 0.00+0.0 0.00+0.0 0.00+0.0 0.00+0.0 0.00+0.0 0.00+0.0 NS

NS: not significant
**: significant different at (p<0.01)
a,b : mean within the same row followed by different superscripts are significantly (p<0.05) different
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