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Abstract 

The study was carried out to determine the performance and economics of production of West 

African Dwarf (WAD) bucks fed raw and differently processed Coelocaryon preussii seed 

meals. Sixteen (16) West African Dwarf (WAD) bucks aged between 6 and 9 months with 

mean live weight of 6.57 + 0.92kg were allocated to four dietary treatments with four replicates 

of one goat per replicate. The experiments were carried out in a completely randomized design. 

The treament diets were: T1 (0% Coelocaryon preussii seed meal), T2 (5% raw Coelocaryon 

preussii seed meal), T3 (5% soaked Coelocaryon preussii seed meal) and T4 (5% boiled 

Coelocaryon preussii seed meal). Results obtained in this study shows that diet containing raw 

Coelocaryon preussii seed meal (RCPSM) (T2) differed significantly (P<0.05) in weight gain 

(2.43kg) and daily weight gain (0.027kg) from goat fed control diet (T1) and soaked 

Coelocaryon preussii  seed meal (SCPSM) (T3) respectively. However, T2 (RCPSM) was 

similar statistically (P>0.05) with goat fed boiled Coelocaryon preussii seed meal (BCPSM) 

(T4). There was no significant (P>0.05) difference in feed intake and feed conversion ratio 

(FCR) among the treatment groups, but T2 had the least FCR value (7.11) indicating that it was 

best utilized by the WAD goats when compared to T1, T3 and T4. Values obtained for cost-

analysis of diets did not show any significant (P>0.05) difference. It is therefore concluded that 

incorporation of raw Coelocaryon preussii seed meals concentrate diets gave the best 

performance among others and comparatively enhanced nutrient intake and digestibility in 

WAD goats without any deleterious effects. 

 

Keywords: West African Dwarf bucks, Coelocaryon preussii, performance, processing 

methods. 
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1.0 Introduction 

 
The West African Dwarf goats are common in Southern part of Nigeria and they are tolerant 

to trypanosomiasis with multiple births and reared mostly for meat production (Alphonsus et 

al., 2010; Eyoh et al., 2021; Tona et al., 2014). In developing countries, livestock farmers are 

faced with many challenges which results in a reduction in the production of certain livestock 

like cattle, sheep, pig and birds. High cost of locally available feed ingredients; is the major 

problem of livestock production thus resulting in poor productivity of livestock and lower 

quantity of animal protein available for human consumption (Eyoh et al., 2020; Jiwuba et al., 

2016). To address the nutritional needs of goats, there is need to search for alternative cheap 

energy and protein sources that are less competitive to farmers especially during scarcity 

periods. One of the envisaged alternative feedstuff is Coelocaryon preussii seeds (Uyot ekong) 

(Burkill, 1997; CIRAD Forestry Department, 2009). 

 

Coelocaryon preussii is an edible flowering plant found in tropical Africa including Cote 

D’Ivoire, Nigeria, Cameroun, Central African Republic, Equatorial Guinea, Gabon, Congo, 

DR. Congo (Christenhusz et al., 2016). This plant is of the family Myristicaceae and   is 

commonly known as Ekun (Gabon); Ekoune (Equatorial Guinea); Kikubi-Lomba (Congo and 

Zaria) and Uyot Ekong (Ibibio-Nigeria) (Jiofack, 2011). The genus Coelocaryon comprises 

five species (Coelocaryon preussii, Colocaryon oxycarpum, Coelocaryon spaerocarpum, 

Coelocaryon botryoides and Coeloearyon klainei) (Tela Botanica, 2017; Josi-Noelline et al., 

2017). Traditionally the genus Coelocaryon is used to treat various diseases (Burkill, 1997). 

The stems of Coelocaryon oxycarpum are taken as purgative. Somnolence is treated by the use 

of the leaves and seeds of Coelocaryon sphaerocarpum and preussii (Akoubet et al., 2017). 

The seeds are used to treat diabetes and hypertension in Cote D’Ivoire (Ouattara et al., 2016). 

In the region where it is consumed Coelocaryon preussi fruit has a high socio-cultural value 

(Josi-Noelline et al., 2017). During the month of March the fruits of the mature  plant (available 

until the end of June), are picked up and sun-dried by local farmers during this period and 

preserved either for domestic use or sale (Josi-Noelline et al., 2017). They are used mostly for 

the making of soups (sauces) for consumption. 

 

As reported by the users, the eating of the soup made with its fruits prevent blood clotting and 

enhance rapid healing of wounds (Josi-Noelline et al., 2017). To date, no specific studies 

evaluating the nutritive quality of this alternative feedstuff (Coelocaryon preussii) have been 

reported. Therefore, the objective of this study was to evaluate the performance of West 

African Dwarf bucks fed different forms of processed Coelocaryon preussii seed meal. 

 
 

2.0 Materials and methods 
 

2.1 Experimental Location 

 

The research was conducted at the Goat unit of the Teaching and Research Farm of the 

Department of Animal Science, Akwa Ibom State University, Obio Akpa Campus, Oruk Anam 

Local Government Area in Akwa Ibom State. Obio Akpa is situated between latitudes 4o622’N 

and longitude 7o750’E. and between longitudes 7o211 and 7o581E with an annual rainfall 

ranging from 3500mm – 5000mm and average monthly temperature of 24-26oC and relative 

humidity between 60-90% and is in the Tropical Rainforest Zone of Nigeria. (SLUK-AK, 

1994). 
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2.2 Experimental Animals and Management  

A total of sixteen (16) West African Dwarf (WAD) bucks aged between 6 and 9 months with 

means initial weight of 6.57kg were procured for the experiment. The animals were sourced 

from the smallholder farmers within Obio Akpa village, Oruk Anam Local Government Area 

in Akwa Ibom State. They were housed separately in an experimental pen with wood shavings 

on the cemented floor as bedding materials and aluminum roofing sheet. They were dewormed 

and treated against ecto-parasite using Ivermec (1mg/50kg body weight) and also given 

antibiotics Streptopen (R) during the two week period of acclimatization in the experimental 

pens to guarantee sound health and stability before the commencement of the research. 
 

 

2.3 Sources and Processing of Experimental Material 

 Coelocaryon preussii seeds, (Uyot Ekong) were gotten from fallow lands in Obio Akpa, Oruk 

Anam Local Government Area of Akwa Ibom State. Some of the Coelocaryon preussii seeds 

were sundried and milled to have raw Coelocaryon preussii seed meal (RCPSM). Processing 

was carried out according to the reports of Ukachukwu (2000) for boiling and Udo et al. (2020) 

for soaking. 2kg of Coelocaryon preussii seed was introduced into boiling water that has 

reached 1000C and boiled for 60minutes descanted, sundried for three (3) days and milled to 

have BCPSM while 2kg of Coelocaryon preussii seed was soaked for 24 hour in 10litres of 

water at a room temperature of 22-230C. The product was filtered, sundried for 3 days and 

milled to have SCPSM. 
 

2.4 Experimental Diets 

Experimental diets designated as T1, T2, T3 and T4 were formulated using the following feed 

ingredients: brewer’s spent grain, palm kernel meals, cassava peel meal, Coelocaryon preussii 

seed meal, rice bran, bone meal and salt. Diet T1 served as a control and contained 0% 

Coelocaryon preussii seed meal. Diets T2, T3, and T4 contain 5% of raw, soaked and boiled 

Coelocaryon preussii seed meals respectively as shown in Table 2.1. 

 

2.5 Chemical Analysis 

Experimental diets were analyzed for proximate constituents using the AOAC (2005) 

procedure. Anti-nutrient contents of raw, soaked or boiled Coelocaryon preussii seed meals 

were determined with the following procedures; Maga (1982) for tannic acid; Knowles and 

Montgomery (1980) for hydrogen cyanide (HCN); Lolas and Markakes (1975) for phytic acid; 

Brunner (1984) for saponin and Maga (1982) for Oxalate. 

 

2.6 Growth Trial 

After the initial feeding period, the 16 West African Dwarf buck were randomly allotted into 

four (4) groups comprising of four (4) animals per group. The groups were assigned randomly 

to the 4 diets, (T1, T2, T3, and T4) in a Completely Randomized Design. The animals were 

housed separately in a well-ventilated cement floored pen equipped with feeders and drinkers. 

Each animal had the assigned treatment diet in the morning for 90 days. Feed offered was based 

on 3% body weight per day; they were in addition fed 500g of fresh Panicum maximum later 

in the day. Availability of fresh drinking water was constant. Daily basis of feed offered and 

refused were recorded. At the beginning of the trial the initial weights of the animal were taken 

and subsequently on weekly basis.  
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Table 2.1 Composition of the Experimental Diet 

Ingredients (kg) T1 (Control) T2 (Raw) T3 (Soaked) T4 (Boiled) 

Brewer’s spent grant 25.00 20.00 20.00 20.00 

Coelocaryon preussii seed 

meals 

0.00 5.00 5.00 5.00 

Palm kernel meal 19.50 19.50 19.50 19.50 

Cassava peel meal 25.00 25.00 25.00 25.00 

Ricebran 25.00 25.00 25.00 25.00 

Bone meal  0.005 0.005 0.005 0.005 

Salt 0.0005 0.0005 0.0005 0.0005 

Total 100.00 100.00 100.00 100.00 

Calculated Composition 

Crude protein (%) 12.18 12.21 12.14 11.93 

Crude fibre (%) 12.82 12.12 12.10 12.01 

Calcium (%) 1.86 1.86 1.85 1.84 

Phosphorous (%) 1.06 1.06 1.05 1.04 

Metabolizable energy (kcal/kg) 2127.50 2152.50 2152.50 2152.50 

 
 

2.7 Economics of Production 

The current market prices of the ingredients at the time of the study were used to calculate the 

cost of 1kg feed consumed and the cost of 1kg feed consumed/weight gain. The cost of 

Coelocaryon preussii seed meals was obtained from the cost of labour, transportation and 

processing. The economic performance was derived by computing the feed cost/kg (Naira/kg) 

as described by (Sonaiya et al., 1986). 
 

2.8 Statistical Analysis 

The data collected were subjected to Analysis of Variance (ANOVA) using the general 

statistical package (GENSTAT ®, 2017). Significant means were separated using Duncan 

Multiple Range Test  (Duncan, 1955) of the same software according to Steel and Torrie 

(1980). 

 

3.0 Results and discussion 
 

The proximate composition and gross energy content of diets containing raw, soaked or boiled 

Coelocaryon preussii seed meals is shown in Table 3.1. The range of crude protein contents 

was from 12.55-12.87% and the crude fibre ranged from 10.52-11.32%. The crude protein and 

crude fibre levels revealed in the diet can enhance the performance of ruminant animals because 

Ikyume et al. (2018) reported crude protein value range of 12- 16% as adequate value for 

maintenance and moderate growth in goat while crude fibre range of 9.63-11.15% is 

comparable to the values recorded in this study (Ikyume et al., 2018). 
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Table 3.2 presents the result of anti-nutritional factors obtained in both the raw and processed 

Coelocaryon preussii seed meals. For all the parameters measured for raw and processed 

Coelocaryon preussii seed meals there were significant (P<0.05) differences. There was 

depletion generally in the content of anti-nutritional factors (tannin, phytate, oxalate, saponin 

and hydrogen cyanide (HCN), as a result of processing of raw Coelocaryon preussii seed 

meals. Though this depletion differs in degree with various processing techniques. It has been 

reported that some anti-nutritional factors are heat labile and soluble in water, therefore will be 

reduced to a great extent by the application of the various processing methods to the seeds 

(Saulawa et al., 2014; Yilkal, 2015). It was observed that boiling reduced the anti-nutrients to 

a significantly (P<0.05) lower level when compared to soaking. Yilkal (2015) reported that the 

high depletion of anti-nutrients by boiling which could be accredited to the ability of the 

processing technique to break the connections formed by these anti-nutrients with nutrients and 

other macro molecules and to overcome the intra-molecular force existing within their 

structure. This may improve the digestibility, and also enhance the utilization of the nutrient 

content if boiled seeds are fed to the animals. Tannin, phytate, oxalate and saponin values for 

 

 

 Table 3.1: Proximate Composition of Experimental Diets 

Parameters T1 (0%) T2 (Raw) T3 (Soaked) T4 (Boiled) 

Dry matter (%) 89.96 89.71 90.03 89.77 

Crude protein (%) 12.69 12.87 12.80 12.55 

Ether extract (%) 5.92 5.72 5.71 5.55 

Crude fibre (%) 11.32 10.64 10.62 10.52 

Ash (%) 5.82 5.45 5.37 5.39 

NFE (%) 54.21 55.03 55.53 55.76 

Gross Energy (Kcal/g) 4.01 4.01 4.01 4.01 

NFE = Nitrogen free extract 

 

 

Table 3.2: Anti nutrients composition of raw soaked and boiled Coelocaryon preussii seed 

meals 

Parameters T1 (0%) T2 (Soaked) T3 (Boiled) SEM 

Tannin (%) 0.010a 0.009a 0.007c 0.001 

Phytate (%) 0.200a 0.150b 0.130c 0.001 

Oxalate (%) 0.160a 0.150b 0.120c 0.001 

Saponin (%) 0.270a 0.120b 0.150c 0.001 

Hydrogen cyanide (Mg/1kg) 5.390a 4.430b 3.840c 0.020 

a,b,c means in row with different superscripts are significantly(P<0.05) different    SEM = Standard Error of Mean  
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Table 3.3: Growth performance of WAD Goats Fed Raw, Soaked or Boiled Coelocaryon 

preussii seed meals 

Parameters T1 (0%) T2 (Raw) T3 (Soaked) T4 (Boiled) SEM 

Initial weight (kg) 6.50 6.65 6.75 6.38 0.92 

Final weight (kg) 7.70 9.08 8.08 8.00 0.88 

Weight gain (kg) 1.20b 2.43a 1.33b 1.63ab 0.41 

Daily weight gain (kg) 0.013b 0.027a 0.015b 0.018ab 4.60  

Feed intake (kg) 14.05 16.40 13.33 15.56 2.26 

Daily Feed intake (kg) 0.112 0.182 0.148 0.173  25.08 

Feed conversion ratio 13.65 7.11 10.82 10.88 3.18 

a,b,c means in a row with different superscripts are significantly (P<0.05) different. SEM = Standard Error of 

Mean. 

 

raw, soaked and boiled Coelocaryon preussii seed meals fell below the range of 2.0-4.0% for 

tannins reported by Njidda (2010) and Ramchandra et al. (2019); 20% for phytate reported by 

Kebreab et al. (2012); <2% for oxalate by Ramchandra et al. (2019) and 1.72-2.62% for 

saponin by Cheeke (1995) recommended as safe limits in ruminants animal diets. However, 

hydrogen cyanide (HCN) values were observed to be higher than the lethal dose of 2.0-4.0mg 

1kg body weight recommended to be detrimental to ruminant animals (Njidda, 2010; 

Ramchandra et al., 2019; Robson, 2007). Robson (2007) and Njidda (2010) reported that 

ruminant animals are susceptible to cyanide toxicity than non-ruminants since hydrolytic 

reactions takes places in the rumen. HCN when utilized is rapidly detoxified in the liver by the 

enzyme rhodanase, thereafter converting the cyanide to thiocyanate (SCN) (Njidda, 2010; 

Robson, 2007). These results did not agree with the finding of Saulawa et al. (2014). These 

authors reported that hydrogen cyanide content of baobad seeds (Adansonia digitata) was 

highly detoxified at 60 minutes of boiling (0.31%). 

 
 

The Growth performance of WAD goats fed raw, soaked or boiled Coelocaryon preussii seed 

meals are as shown in table 3.3. There were significant (P<0.05) differences between the 

treatment means for weight gain/goat and daily weight gain/goat. Goats fed T2 diets were 

statistically similar (P>0.05) to goats fed T4 diets but differed significantly (P<0.05) from goats 

fed T3 diets and T1 diets. Goats fed on diets T1, T3 and T4 were statistically similar in terms of 

weight gain 1.20, 1.33 and 1.63kg respectively. The West African Dwarf goats fed raw 

Coelocaryon preussii seed meals diet (T2) had the highest values of weight gain/goat (2.43kg) 

followed by boiled seed meals diet (T4) (1.63kg) and soaked seed meal diet (1.33kg). The 

enhanced body weight gain parameters observed by West African Dwarf goats fed raw 

Coelocaryon preussii seed meals among others may have resulted in their ability to adequately 

utilize the available nutrient especially the high crude fibre components. Despite the fact that 

hydrogen cyanide (HCN) values obtained in the present study were above the lethal dose 

recommended for ruminant animals (which signifies that it is detrimental to the performance 

of goats. In addition, HCN when consumed in excess quantity may inhibits the cytochrome 

oxidase pathway which reduces adenosine triphosphate formation, depriving tissues of 

available energy  (death may follow rapidly) (Robson, 2007; Njidda, 2010; Ramchandra et al. 

2019). Ruminant animals especially West African Dwarf goats required appropriate dietary 
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fibre for normal rumen function (Lu et al., 2005; Lu et al., 2008). These authors reported that 

rumen function is associated with rumination to maintain adequate salivation and optimal pH 

for cellulolytic micro-organisms that typically yield volatile fatty acids in the rumen liquor. 

The volatile fatty acids are absorbed across the rumen wall and consumed for biochemical 

synthesis, further producing products like acetic, butyric and propionic acids that can be used 

as energy sources, deposited as body fat, or synthesized into milk fat (Lu et al., 2008). The 

highest weight gain/goat (2.43kg) the daily weight gain/goat (0.027kg) and the subsequent least 

numerically feed conversion ratio (7.11) by goats fed raw Coelocaryon preussii seed meal diets 

after the experimental period, proved that the quality of feed and or feed intake is a major factor 

in the consumption of feed by ruminant livestock and a critical determinant of energy intake 

and performance in small ruminant (Omotoso et al., 2018; Ososanya et al., 2010). 

 
 

Table 3.4: Economics of production of WAD Goats Fed Raw, Soaked or Boiled 

Coelocaryon preussii seed meals 

Parameters T1 (0%) T2 (Raw) T3 (Soaked) T4 (Boiled) SEM 

Cost/kg of feed 70.40 70.40 70.90 75.40 0.00 

Cost of feed consumed 989.00 118.00 945.00 1173.00 165.70 

Cost/kg weight gain 961.00 496.60 767.50 820.10 229.10 

Cost of production 989.00 1148.00 945.00 1173.00 165.70 

Revenue  14416.00 16548.00 14600.00 15045.00 1097.70 

Gross margin 13427.00 15401.00 13655.00 13872.00 1163.10 

SEM = Standard Error of Mean  

 

The economy of production of WAD goats fed raw, soaked and boiled Coelocaryon preussii 

seed meals are presented in Table 3.4. Results showed that there were no significant (P>0.05) 

differences observed among the economic parameters measured across the dietary treatments. 

These results revealed that the control, raw, soaked and boiled Coelocaryon preussii seed meal 

diets may be accepted for West African Dwarf goat’ production. 

 

4.0 Conclusion/ recommendation 
Raw Coelocaryon preussii seed meals based diets recorded the best performance among others 

and subsequently enhanced nutrient intake in WAD goats without any deleterious effects.                                  

From the result obtained from the feeding trial, it could be recommended that future studies be 

carried out on the raw Coelocaryon preussii seed (RCPS) by sun drying it for more than three 

days to find out whether the high HCN will be detoxified and allowed for a higher level of 

incorporation of it in the diet of West African Dwarf goats. 
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