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Abstract 
Shea nut cake (SNC), a major by-product from Shea butter production has proximate nutrients which are 
not readily available for utilization by animals due to the presence of anti-nutritional factors, mainly the 
obromine, saponin and tannins. The present work evaluated the effectiveness of physical processing 
methods on samples (A - unprocessed Shea nut cake, B – soaked in water for 48 hours, rinsed, strained 
and sun dried; C – soaked for 48 hours by changing of water after 24 hours, rinsed, strained and sun 
dried; D - soaked in water for 72 hours by changing of water after every 24 hours, rinsed, strained and 
sun dried; E - soaked in water for 72 hours, rinsed, strained and sun dried; F- boiled up to 101 oC and sun 
dried) for reducing the anti-nutritional factors present in the she nut cake. The proximate composition 
analysis result showed that SNC was high in protein (8.33 to 13.99%) and ether extract (8.49 to 11.88%). 
The increasing order for effectiveness of the processing methods in reducing the tannin content of SNC 
was as follows: F<D<C<B<E<A. The E was found to be the most effective treatment in significantly 
reducing total tannins and theobromine content of SNC (by 13.86% and 40% respectively) thus 
improving its nutritional value as a livestock feeds material. 
 
Keywords: Shea nut cake, theobromine, tannins, saponins, physical processing methods 
 
Introduction  
Livestock industry depends greatly on nutrition as the main driving forces to efficiency of 
production. Necessity for the use of agro-industrial by-products in livestock feed production 
has been ascribed to the high cost of feeding which constitutes about 70% of total cost of 
production with the use of conventional feed ingredients (Okai et al., 2005) [15]. The use of 
agro – industrial by - products tends to reduce the cost of feeding livestock and reduce the 
magnitude of competition between man and farm animals for feed and food ingredients, it will 
also reduce pollution of environment (Okai et al., 1984) [18].  
Shea is a wild fruit seasonally gathered by the local communities for industrial processors, it is 
currently undergoing renewed demand from high value cosmetics companies (Garba and 
Sanni, 2015) [8]. Shea nut trees grow mostly in dry savannah belt of West Africa among which 
is the north central region of Nigeria, they also occur in all the states within the sudan-sahelian 
region of Nigeria of which two species have been identified based on distribution; Vitellaria 
paradoxa and Vitellaria nilotica (Garba and Sanni, 2015) [8]. Shea butter trees are found in all 
the agricultural zones of Niger State (Suleiman, 2008) [26]. After fat (Shea butter) extraction, a 
by-product, known as shea nut kernel cake (SNC) is produced in large quantities as a by-
product by shea butter producing industries, the composition of which depends on the method 
of extraction (i.e industrial or traditional cottage industry method) with the industrial methods 
tending to be more efficient at fat extraction (Dei et al., 2007) [7]. 
SNC contains amounts of crude protein (CP) and fat (Morgan and Trinder, 1980) [11]. 

Atuahene et al. (1998) [4] reported a CP of 16.24% and metabolizable energy (MJ/kg) of 7.12. 

SNC has also been found to contain some anti-nutritive factors as have been reported; 

saponins (Gohl, 1981) [9], tannins (Okai, 1990) [17], theobromine (Rhule, 1999) [23], saponins 

and theobromine (Atuahene et al., 1998) [4] and saponins and tannins (Annongu et al., 1996) 
[3]. These anti-nutritional factors has however limited its use in poultry production as stated by 

D’Mello (2000) [5] that the presence of anti-nutritional factors in most plant feedstuffs limit 

their inclusion levels in the diets of livestock especially monogastrics.  
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Anti-nutritional factors are substances synthesized by plant, 

fungi and bacteria species as defensive mechanisms to avoid 

predation or survive harsh environmental conditions 

(Herbourne, 1989) [10], these anti nutritional factors in turn 

interfere with nutrient utilisation, health and production of an 

animal when the plant residue is used as animal feed 

ingredient (Akande et al., 2010; Yacout, 2016) [2, 28]. 

Reports from previous work carried out by Pobi, (2002) [21]; 

Atuahene et al. (1998) [4] revealed that 2.5% SNC was not 

detrimental to broiler chickens. Inclusion of SNC at 5 and 

10% levels in the diets of grower and finisher pigs 

respectively was recommended by Rhule (1995) [24], while 

Morgan and Trinder, (1980) [11] recommended that 25 and 

30% can be tolerated by ruminants. Both feed intake and 

weight gain response by animals fed SNC are relatively 

satisfactory when the inclusion level is moderate or limited 

(Pobi, 2002; Olorede and Longe (1999) [21, 20]; and (Atuahene 

et al. (1998) [4]. However, increase in inclusion level of SNC 

in the diet is inversely propotional to feed intake and weight 

gain in monogastrics. Proper processing of unconventional 

feed ingredients reduce the adverse effects of anti-nutritional 

factors thereby maximizing their nutritional value (Tengan et 

al., 2011; Dei, et al, 2012) [27, 6]. Thus, the aim of this study 

was to determine the proximate composition of differently 

processed shea nut cake samples and evaluate some known 

improved methods of reducing its anti-nutritional factors. 

 

Methodology 

Study Area 

The study was conducted at the Integrated Farm Unit, 

Aquaculture and Biotechnology Department, National 

Institute for Freshwater Fisheries Research (NIFFR), New 

Bussa, Niger State. New Bussa is located between latitude 

9˚52’59.0”North and longitude 4˚30’40.2’’ East in the 

southern guinea savanna zone of north central Nigeria, with 

the minimum and maximum temperatures of 39 °C and 42 °C, 

respectively with a mean annual rainfall of about 1000 mm 

(Raji et al., 2011) [22]. 

 

Shea nut cake Sample Collection 

Shea nut cake sample was collected from Karabonde village 

in Borgu local government area of Niger state, and was 

measured into six (6) separate 500 ml beakers at 30 g per 

sample, (KERRO BL50001 electronic compact digital scale) 

was used for the weighing at the Central Laboratory of 

National Institute for Freshwater Fisheries Research (NIFFR) 

New Bussa. The beakers containing the samples were filled to 

mark with water and labelled A, B, C, D, E and F.  

1. Sample A was the control and was not processed 

2. Sample B was soaked for 48hours with the water content 

removed after 24 hours to replace with clean water, after 

the 48th hour, it was then strained, rinsed and sundried. 

3. Sample C was soaked for 48hours straight, followed by 

straining using a 1.2 mm mesh size net, rinsing and 

sundrying. 

4. Sample D was soaked for 72 hours with the water content 

removed after 24 hours to replace with clean water, after 

the 72nd hour, it was strained, rinsed and sundried. 

5. Sample E was soaked for 72 hours after which it was 

strained, rinsed and sundried 

6. Sample F was boiled up to boiling point of 101 0C, 

rinsed, and sundried. 

 

All the fermentation procedures used were aerobic. All the 

sundried residues were collected into polythene bags and 

labelled accordingly and stored at room temperature. Each 

treatment was replicated three times and samples from each 

treatment was assayed for contents of tannins, sapoin and 

theobromine to help determine the best method to be used for 

the sheanut cake to be added to layer feed.  

 

Results and Discussion 

The result of proximate and calculated energy values of 

differently processed and unprocessed sheanut cake are 

presented in Table 4.3. The dry matter content of the sheanut 

cake samples that was fermented for 72 hours by changing of 

the water after every 24 hours was significantly (p<0.05) the 

highest with a mean value of 97.78%, the mean dry matter 

content values obtained for all other water soaked processed 

samples (B, C and E) were significantly (p<0.05) higher than 

the mean dry matter content value obtained for control sample 

‘A’, except for the sample that was heated up to boiling point 

‘F’ that obtained a significantly (p>0.05) lower mean value of 

91.92%. The mean values obtained for crude fiber content and 

calculated metabolisable energy contents of the samples had a 

similar pattern with the dry matter contents in each of the 

samples. The mean moisture content value of the boiled 

sample was significantly (p<0.05) higher than the moisture 

content of the control sample, while mean values of all other 

water soaked processed samples (B, C, D and E) were 

significantly (p>0.05) lower than the mean value obtained for 

control sample. The mean ash content of the boiled sample 

‘F’ was significantly (p<0.05) higher than the mean value 

obtained for the control sample, the mean values obtained for 

all other water soaked processed samples were significantly 

lower in order of (E, B, C and D). The crude protein content 

of the boiled sample was significantly (p>0.05) higher with a 

mean value of 13.99% than the crude protein content of the 

sample that was soaked for 72 hours without changing of the 

water ‘E’, the sample that was soaked for 48 hours straight by 

changing of water at 24 hours interval obtained the 

significantly (p>0.05) lowest mean crude protein value of 

8.33%. The ether extract content obtained for the sample that 

was soaked for 72 hours by changing of the water content 

after every 24 hours ‘D’ was significantly (p<0.05) higher 

with a mean value of 11.88% than the mean values obtained 

for sample soaked for 48 hours without changing of water at 

24 hours intervals ‘B’; with a mean value of 10.99%, this was 

significantly (p<0.05) higher than mean value obtained for 

the sample that was soaked for 72 hours. The nitrogen free 

extract content of the sample that was fermented for 72 hours 

straight ‘E’ was the highest with a mean value of 67.02% and 

it was significantly (p<0.05) different from the mean values 

obtained for control sample ‘A’ while the mean value 

obtained for the boiled sample ‘F’ was the lowest. 

Metabolisable energy was highest for sample soaked for 72 

hours by changing of the water content at an interval of 24 

hours ‘D’, and it was significantly different from the value 

obtained for the sample soaked for 72 hours straight, the value 

obtained for the control sample was significantly higher than 

the value obtained for thee sample that was heated up to 

boiling point.  

Shea nut cake is composed of proximate constituents and 

phyto-chemical components in quantities that affect its 

suitability for use in animal feed especially mono gastrics. 

The results of proximate composition of the soaked sheanut 

cake samples are closely comparable to that of Abdl-mumeen, 

(2013) [1] who worked on the biochemical and 

microbiological analysis of Shea nut cake in and obtained 

proximate composition values of crude protein in the range of 
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10.37%-14.99%, carbohydrate ranged from 48.26% - 74.16%, 

EE extract was in the range of 6.25%-36.50%, and crude fiber 

ranged between 7.11% - 9.35%. The differences noticed in the 

mean values obtained for the control and boiled samples 

could be attributed therefore to the difference in the heat 

intensity applied to boil the sample and location where the 

sheanut cake sample was collected from. The moisture and 

crude protein contents of the result from this studies are 

comparable to the results of Musa, et al., (2021) [12] where 

they recorded moisture values range between 6.27%-10.44% 

and crude protein values to range between 8.23% - 10.19%.  

The mean Tannin values obtained for all the processed 

samples were lower than the tolerable level of tannin for 

poultry, more so, the sample D procedure gave us a better 

mean tannin value 6.00 mg/g compared to the lowest value 

obtained by Oddoye et al. (2012) [13] where they recorded 

6.68 mg/g as the best value obtained for the sample that was 

treated using sodium hydroxide. Theobromine values 

obtained for the samples that was (Soaked for 72 hours by 

changing of water every 24 hours ‘D’, soaked for 48 hours 

straight ‘C’ and soaked for 72 hours straight ‘E’) 3.60 mg/g 

was better than the lowest value 5.40 mg/g recorded for 

chemically treated sample by Oddoye et al. (2012) [13]. These 

disagreement could however be attributed to the difference in 

geographic location from which the sheanut cake sample was 

collected. The saponin contents of the sheanut cake amounted 

more than the tolerable level for poultry also. Although, the 

mean values obtained for both theobromine and saponin 

contents in all the processed samples were higher than the 

tolerable levels for poultry production, the only signs / 

symptoms observed which could be a result of such high 

values was delay in the start of egg production as observed by 

Odunsi and Longe, (1995) [14] all the groups of Isa brown 

pullets that were fed with cocoa bean meal which was high in 

theobromine delayed start of egg production. The procedure 

of sample ‘E’ earlier described in the text had fairer values 

across the three anti-nutritional factors tested for and as a 

result, was used in the processing of the Shea nut cake used in 

the diets during this study.  

This phytochemical test results however, validates the 

assumption / observation by Oddoye et al. (2012) [13], that the 

sheanut cake samples processed by soaking or washing in 

water gives lower level of tannin, which was attributed to the 

probability of shea nut cake containing a large proportion of 

tannins that are highly and readily soluble in water, due to 

their free hydroxyl groups involved in strong hydrogen bond 

interaction with water molecules. More so, Oddoye et al. 

(2012) [13] observed that the higher the time the sample spent 

in the water or on heat, the lower the tannin content in the 

sheanut cake sample which is in agreement with Salim-Ur-

Rehman et al. (2002) [25] and Oladele et al. (2009) [19] that the 

solubility of tannin is enhanced by the length of time and 

temperature. It was therefore, based on the results obtained 

for both proximate and anti-nutritional factors it can be 

concluded that the processing method which had fair values 

of the three anti-nutritional factors and proximate composition 

was the sample ‘D’ and can therefore, be recommended as an 

easy and practicable method for processing shea nut cake as a 

raw material for use in layer feed production.  

 
Table 1: Proximate and calculated energy values of differently processed / un processed shea nut cake 

 

Parameter A B C D E F SEM p-val L/SIG 

DM (%) 94.12c 96.62b 97.78b 96.65a 96.82b 91.83d 0.51 0.00 * 

Moisture% 5.88b 3.18c 3.38c 2.22d 3.35c 8.17a 0.51 0.00 * 

CF% 4.09b 8.57a 8.85a 9.25a 9.20a 2.77b 0.67 0.00 * 

CP% 11.88ab 9.11c 8.33c 9.39c 9.91bc 13.99a 0.52 0.00 * 

EE% 10.43c 10.99bc 11.51ab 11.88a 8.49d 10.21c 0.28 0.00 * 

Ash% 19.65b 1.96c 1.84c 1.45c 2.04c 29.64a 2.71 0.00 * 

NFE% 45.47b 66.21a 66.11a 65.81a 67.02a 32.31c 3.27 0.00 * 

ME(Kcal/kg) 2883.28c 3567.77a 3579.38a 3636.81a 3420.66b 2471.75d 105.55 0.00 * 
abcd: means along the rows with different superscript are significantly (p<0.05); *: significant, NFE: nitrogen free extract, CF: crude fiber, CP: 

crude protein, EE: ether extract, ME: metabolisable energy. 
 

ME was calculated according to Pauzenga (1985). 

Key: A = control, B= soaked in water for 48 hours, C = 

soaked in water for 48 hours by changing of water at 24hrs 

interval, D= soaked in water for 72 hours by changing the 

water at 24 hrs interval, E = soaked in water for 72 hours, F = 

heated up to boiling point. 

 
Table 2: Anti- nutritional factors of unprocessed and processed sheanut cake 

 

Sample Identification Tannin mg/g %reduction Theobromine mg/g %reduction Saponin mg/g %reduction 

A 43.30 - 9.00 - 107.0 - 

B 9.31 21.50 5.40 60.00 61.7 57.66 

C 9.85 22.75 10.80 120.00 67.7 63.27 

D 15.10 34.87 3.60 40.00 58.5 54.67 

E 6.00 13.86 3.60 40.00 69.6 65.05 

F 5.54 12.79 3.60 40.00 152.0 142.06 

TL 2.00  0.3  0.4  

Key: A= control, B= water removed after every 24 hours and dried after 48hours, C= kept for 48 hours before draining the water and drying, 

D=water removed after every 24 hours and dried after 72 hours, E=kept for 72hours before draining the water and drying, F= heated up to 

boiling point, TL= tolerable levels. Tannin tolerable level reference 
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