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ABSTRACT 

Quantitative and qualitative attributes of lactating Bunaji cows fed 
shea cake meal supplement was investigated. Sixteen (16) lactating 
Bunaji cows were allotted to four (4) dietary treatments comprising 
of Four (4) animals per treatment in a completely randomized 
experimental completely design. Milk collection began from 7th day 
of calving for each animal. The result were significantly (P<0.05) 
different across the treatments. First seven (7) weeks of milk 
collection recorded increasing yield for all treatments. Total yield for 
T1, T2, T3, and T4 at twelfth were 185.64kg, 240.52kg, 301.70kg, 
250.95kg respectively. There was no significant (P>0.05) difference 
among the treatments for Total solids (TS) at T2, T3, and T4. Protein 
recorded a values range of 3.25% (T1) to 3.85% (T3). Fat content had 
3.25%, 3.53%, 3.85% and 3.66% for T1, T2, T4 and T4, respectively. 
Ash content differed significantly (P<0.05) at TI (1.26%) and 1.06% 
(T2). Lactose was not significant different (P>0.05) at T2 and T3. 
T2(10kg supplement) recorded highest value of 6.50% above 
T3(5.30%) and T4(4.86%). Minerals (Calcium - Ca, Magnesiun - 
Mg, Sodium – Na, Phosphorus – P and Potassium- K) were 
significantly (P<0.05) different. Ca value ranged from 228.00 
mg/100g (T1) to 245.00mg/100g (T3), Mg ranged from 
72.00mg/g(TI) to 90.35 (T3). Na recorded 82.00mg/100g (T1) and 
95.75mg/100g (T3), while P had a ranged values of 90.00mg/g (T1) 
to 98.90mg/g. K recorded the highest record value of 345.00mg/g; 
with no significant difference (P>0.05) at T2 and T3. The experiment 
showed shea cake as good supplement for lactating Bunaji cows. 
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INTRODUCTION 

The dairy industry of any nation is a major 
contributing factor to its economy. The import bill on 
milk and dairy products till date in Nigeria is high as 
nation still imports about 700 metric tonnes of milk to 
meet the requirement of ever increasing human 
population. Solving this problem requires improving 
the local breeds of cattle in Nigeria. Cattle provides 
more than 90% of the total annual domestic milk 
output in Nigeria (Walshe et al., 1991) with the White  

 
Fulani breed recognized as the principal producer 
(Adeneye, 1989). Unfortunately, the domestic output 
of about 407,000 metric tonnes of milk (Olaloku, 
1999) from an estimated 14 million cattle can hardly 
satisfy the dairy demands of an ever increasing 
population of Nigerians. Aside using imported semen 
to inseminate the local breeds, feeding of nutrient rich 
feed to improve their performance and milk yield and 
quality is a step in the right direction. Globally, cattle 
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rearing are predominantly aimed at milk and meat 
production. However, meat is the major product in 
many countries (Croston and Pollot, 1994). The main 
objective of any livestock enterprise is to convert 
feedstuffs into animal products at a faster and cheaper 
rate (Payne, 1990). Most small scale cattle farmers in 
Nigeria face a lot of challenges in generating income 
from the stock due to the slow growth rate, unstable 
weight gains related to seasonal imbalances of feed 
and reproductive problems (Annor et al, 2007). 
Hence, the need for improvement. Of the local breeds 
of indigenous cattle in Nigeria, White Fulani breed 
serves the dual purpose of meat and milk production. 
The breed represents 37% of the national herd 
(Alphonsos and Essien 2012). It is generally known 
that raising young animals on high concentrate diets 
results in higher daily gains, dressing percentage and 
carcass quality than on a forage system (Ahaotu et al., 

2017). The productivity of Cattle can be improved by 
improving the nutrition either by concentrate feeding 
or provision of additional forage. Feeding and 
management systems affect the productivity of 
animals. These animals display a unique ability to 
adapt and survive in areas where they are found and 
consequently their wide geographical distribution in 
Nigeria. 

Poor nutrition and low reproductive performance 
have been highlighted as some of the major factors 
affecting milk production from our indigenous cattle 
breeds (Olaloku, 1999). The agro-pastoral system of 
cattle production in Nigeria provides nourishment for 
stock only on range and this present with difficulties 
especially in the dry season. Crop residues remains 
important sources of feed for livestock Production in 
most developing countries especially Nigeria. Apart 
from crop residues, agro-by- products are useful 
sources of nutrition for ruminants owing to the 
development of small scale industries. One agro-by-
product which needs to be examined for its role in 
ruminant nutrition is Shea cake (SC). Shea cake is 
gotten from solidified effluent from the production of 
shea butter, an extraction from shea nuts produced by 
shea tree (Vitellaria paradoxa), a multi- purpose plant 
highly valued for the fat obtained from its seeds. The 
plant grows wild in the savannah zone of Africa. In 
Nigeria, Shea trees are widely produce about 135,000 
tonnes of nuts per annum (Adomako, 1985). There 
are two main methods of shea butter extraction which 
are traditional method and mechanical methods. 
Extraction procedures in the two methods follows 
similar processes which are cold press method and 
hexane/chemical method respectively (Agyente and 
Kwame. 2010). Following extraction of butter from 
the nuts, the discharged effluent (Waste) solidifies in 
earthen or concrete tank. This effluent is nutrient rich 

with potentials to meet the nutritional requirement of 
ruminant animals, hence, the reason for feeding this 
nutritious but underutilized feed resource to lactating 
White Fulani cows with the purpose of improving the 
qualitative and quantitative attributes of the milk 
produced. 

MATERIALS AND METHODS 
Location of the study 
The study was conducted at Ruminant Unit of the 
Teaching and Research Farm and Animal Nutrition 
and Biotechnology laboratory of Ladoke Akintola 
University of Technology, and Gaa Amodu Fulani 
settlement in Ogbomoso, Oyo State, in South West 
Nigeria. Ogbomoso is in the derived savanna zone, 
and at about 600 m about sea level and located on 
latitudes 8o 07' and 8o 12' N and longitudes 4o 04' and 
4o 15' E (Oguntoyinbo, 1978). The town has a 
maximum temperature of 33oC and a minimum 
temperature of 28oC. The humidity of the area is high 
(74 %) with annual rainfall of over 100 mm (Olaniyi, 
2006). The location has good population of browse 
plants and grasses, especially Pennisetum purpureum 
and Panicum maximum.  

Preparation of Experimental Diets - Solidified 
effluent (Shea cake) was collected from four (4) 
different shea butter production factories located in 
the derived savannah area of Oyo State namely, Ofiki, 
Ipapo, Saki and Tede. Samples of the experimental 
diets were taken and stored in a covered plastic 
container for laboratory analysis; following the 
procedures of (AOAC, 2003). Of the samples from 
various locations, shea cake sample from Saki had 
best composition compared to others; following 
laboratory examinations, and was adopted as 
experimental diet for this research alongside ruminant 
premix which was made available to all experimental 
animals. 

Experimental Animals 

Sixteen (16) lactating Bunaji cows were used for the 
study. The animals were fed 0kg, 5kg, 10kg, and 
15kg shea cake processed from solidified effluent 
from shea butter production. The animals were 
allotted to four treatments comprising of Four (4) 
animals per treatment in a completely randomized 
experimental design. The experimental animals were 
tethered while feeding the supplement; to prevent 
crossing to each other’s allotted feed after finishing 
the quantity available to them. The animals were 
tagged for identification purpose and were released 
for grazing on daily basis throughout the period of the 
experiment. 

Duration of experiment 

The experiment lasted for seven (7) months with milk 
collection of 84 days for each of the animals. Since 
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the experimental animals were not synchronized to 
facilitate group calving. Adequate gestation record 
was ensured for each experimental animal. Feeding of 
experimental diets for each animal commenced at the 
last phase of gestation, prior to calving.  

Evaluation of experimental diets 

Proximate composition of shea cake was carried out 
according to the procedure of AOAC (2003). The 
crude protein was determined by the Kjeldahl method 
as described by AOAC (2003). Crude fiber 
determination was carried out using trichloroacetic 
acid (TCA) method. The ash and crude fat content 
were obtained by charring in furnace and extraction 
with ether. Analysis of selected minerals of interest 
(Ca, K, Mg, Na and P) was determined by wet 
digestion of samples; using Atomic Absorption 
Spectro-photometer (AAS). 

Milk collection 

Milking commenced seven (7) days post-partum to 
give calves access to sufficient colostrum. Thereafter, 
calves were allowed to suckle for 20 minutes at 9.00, 
12.00 and 15.00 h daily. Milk intake by calves was 
estimated using the weigh-suckle-weigh method 
(Williams et al., 1979). Animals were hand milked 
once daily between 7.00 and 9.00 h. Milk off-take 
was measured daily using a measuring cylinder and, 
daily milk yield was estimated as a summation of 
milk off-take and intake by the calves over a 12-week 
period (84 days). 

Milk sampling 

Milk sampling was initiated a week after parturition 
and terminated on the 84th day (12 weeks) post 
partum for each lactating cow. Sample from daily 
milk yield for each doe was recorded and stored in a 
refrigerator (-5oC). At the end of 12th week of 
samples collection; Total solids, crude protein, fat and 
ash content in each treatment were analyzed for as 
described by AOAC (2003). Mineral Analysis was 
carried out by wet digestion of samples using Atomic 
Absorption Spectro-photometer (AAS). 

Statistical analysis 

Data obtained were subjected to analysis of variance 
(ANOVA) using the procedure of SAS (2003) 
package to determine the effect of dietary treatments 
on the various parameters studied. Significant means 
were separated using Duncan multiple range test of 
the same software. 

Result and Discussion 

Table 1 presents the proximate composition of shea 
cake in the Derived Savannah Area of Nigeria. 
Samples were taken from four locations to ensure 
evenness. Each location represents the treatments (T1 
– T4). The dry matter value ranges from 87.02 – 

89.65%; with the sample on T3 (Sample from Saki) 
recording the highest value (89.65%). T2 (Ipapo) 
recorded the least dry matter of 87.02 %. The least 
value recorded by T4 was just in comparison among 
samples from other location as its value (87.02%) and 
not of less quality for use in ruminant feed 
composition or formulation. The dry matter values 
across the treatment is an indication of good shelf life 
and storage value of shea cake. Crude protein (CP) 
values on the other hand recorded a value range of 
7.00 (T2) - 8.75 (T3). This agreed with the findings of 
(Enaberue et. al., 2014) in a research on shea fruit 
pulp. The CP values recorded justified shea cake as a 
good feed resource in ruminant nutrition. The ether 
extract (EE) recorded was high across treatments. The 
values ranged from 19.20% (T4) – 22.00% (T2). This 
could be linked to the nature of shea tree (Vitellaria 

paradoxa); being an oil rich tree. Comparatively, 
Shea cake from T3 had best results among other 
treatments, and was considered for use in this study at 
various inclusion level. 

A number of factors may have contributed to the 
moisture content of the shea cake which may include 
timing and method of harvest of the shea nuts and 
environmental conditions, such as humidity and rain. 
Generally, mould susceptible feed ingredients are 
prone to spoilage at lower dry matter. This implies 
that, the dry matter content recorded of shea cake 
confers a good shelf-life on it. This result agreed with 
the findings of Mutayoba et.al., (2011) where high 
dry matter content was adjudged beneficial for 
livestock farmers because it increase the unit value of 
the feed components. 

The Crude Protein (CP) of Shea cake in this study 
ranged between 8.60 - 9.75%, which is nutritionally 
adequate for ruminant animals. However, T3 was 
used in the experiment; considering its advantage 
over others. Variation in protein content of the 
sampled Shea cake could be linked to a number of 
factors, prominent of which was leaching of nutrients 
in processing method which involves soaking and 
boiling in the process of lipid extraction. The CP 
values in this study agreed with values reported by 
Ugese et.al 2010 (9.20%) in a study on shea butter 
cake meal. However, Dei et. al., 2008 and Rami-
Reddy et. al., 2008 recorded a higher values of 
14.46% and 14.12%, respectively, in separate study 
on shea butter cake. The disparity in values; 
compared to the finding from this study could be 
linked directly to composition of shea butter cake and 
the effluent from the processed shea nuts, which 
solidifies in the earthen or concrete tank after 
extraction. Generally, the shea cake fed to lactating 



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD   |   Unique Paper ID – IJTSRD47750   |   Volume – 5   |   Issue – 5   |   Jul-Aug 2021 Page 2434 

cows in this study shows adequacy in nutritional 
composition of feed resource to ruminants. 

Table 2 Present the weekly milk yield (kg) over 84 
days of lactating Bunaji cows fed Shea Cake meal 
(Vitilleria paradoxa) supplement. The result is 
significantly (P<0.05) different among the treatments 
for the seventh weeks of collection. Milk yield 
progressively increased for all treatments from week 
one to week seven where the peak was recorded at 
various values of 15.75 kg (T1), 25.62kg (T2), 
29.40kg (T3) and 26.60kg (T4). The differences in 
milk yield may be attributed to utilization of the 
nutrients in the experimental diets by individual 
animals and the quantity of supplement offered. 
Bunaji cow among other cattle breeds is known to be 
a good milker. This could be responsible for animals 
on control diet which recorded steady increase in 
yield till ninth week of milk collection. Animals on 
T3 experimental diet (15kg SC supplement) however, 
recorded highest overall value of 31.50kg at week 
eight of milk collection. Though, a decrease in yield 
was recorded at all levels, from week nine, animals 
on T3 diet had highest total yield of 301.70kg at the 
twelfth week of collection ahead of T4 (250.95kg), 
T2 (240kg) and T1 (control); 185kg. The milk yield 
of animals on various level of inclusion was a 
testimony that shea cake supplement enhanced milk 
production in the experimental animals. Research 
reports (Ahamefule et. al., 2012 and Akpa et al. 
2003) showed peak in milk yield at the 4th week of 
lactation for West African Dwarf and Red Sokoto 
goats. This variation could be linked to breed, feed 
offered and philological response of experimental 
animals to the diets offered, as well as season of the 
experiments. Tona et al., (2017) reported decline in 
milk yield in an experiment on white Fulani cows 
under free range grazing with and without concentrate 
supplementation where milk yield declined towards 
late lactation period. Generally, animals have access 
to more grasses and water during wet season to 
compliment concentrates and or supplements offered 
and this encourage high milk synthesis and letdown 
by ruminant animals. Findings from this study agreed 
with reports of (Akpa et al., 2001), and (Okunlola 
2016) where milk yield increase progressively for the 
first eight week of collection in Red Sokoto goats fed 
graded levels of baobab (Adansonia digitata L.) fruit 
meal supplement.  

The composition of milk in lactating Bunaji cows fed 
shea cake (Vitalleria paradoxa) supplement is 
presented in Table 3. In all parameters investigated, 
T3 (10 supplement) recorded highest values. Total 
Solid value of the milk varied from 13.10% (T1) to 
16.75% (T3), while Protein content varied from 

3.25% (T1) to 3.85% (T3), Fat value varied from 
4.10% (T1) to 6.62% (T4), Ash value varied from 
1.26% (T1) to 1.60% (T3), and Lactose value varied 
from 4.49% (T1) to 6.50% (T2). The nutritional role 
of milk and milk products in human diet especially in 
developed countries has been reported (Ibeawuchi et 

al. 2000). Milk from ruminants is a good alternative 
to augment animal protein intake. Lactose in milk 
cannot be easily altered by nutrition. Ahamefule et 

al., 2012, Okunlola et. al., 2015. Being a disaccharide 
synthesized in the udder. It is composed of a molecule 
of galactose joined to a molecule of glucose. 
(Okunlola et.al., 2015). Lactose is responsible for 
brain development. Hence its nutritional importance 
cannot be overemphasized. Lactose values range 
recorded in this research work 4.49% (T1) to 6.50% 
(T2) confirms the suitability of the milk produced by 
lactating Bunaji cows as good raw milk required in 
manufacturing of infant foods for humans. Lactose in 
milk is consistent in nature. Attestation of this was 
ascertained by Ahamefule et al. (2003) where lactose 
concentrations of 4.46%, 4.62% and 4.60% were 
recorded in early, mid and late lactation stages in 
West African Dwarf goat which affirm the relative 
consistency of lactose in milk. High content of 
Lactose in this research could be linked to nutritional 
composition of shea cake which encouraged good 
yield and composition of Bunaji cows’ milk.  

Lactose content of a milk sample is determined by the 
composition of Total solids (TS) therein, being the 
summation of protein, fat and Ash contents less the 
total solid value. The Total solids content of a milk 
produced by experimental animals in this study 
ranged from 13.10% (T1) to 16.75% (T3). There was 
no significant difference (P>0.05) in the values of TS. 
The experimental animals relishingly consumed 
various quantity of shea cake offered them and this 
manifests in quality of milk produced. The total solids 
recorded in this experiment was at pal with values 
obtained by Tona et. al., 2017 (16.44%) on a 
supplementary feeding experiment on White Fulani 
cattle. Total solids composition of milk is well 
documented. These includes Bille et al., 2009 
(12.33%), Mirzadeh et al., 2010 (12.57%) and 
Teklemichael 2012 (12.80%). These values are lower 
than 16.50% (T2), 16.75% (T3) and 16.69% (T4) in 
this research work. The variation could be traced to 
experimental fed to the animals, breed and age of the 
experimental animals. The acceptability of shea cake 
by lactating Bunaji cows could be the reason for 
infinitesimal range amongst the TS values recorded in 
this study. 

The fat content of milk in this study ranged from 
4.10% (T1 - 0kg supplement) to 6.62% (T4-15kg 
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supplement). Values of fat in this experiment increase 
with quantity of shea cake supplement. This was due 
to the nature of shea tree (Vitellaria paradoxa); an oil 
rich tree; which produces shea nuts from which shea 
cake is obtained after the extraction of shea butter. 
The fat content range (4.10% - 6.62%) of the milk 
produced by experimental animals in this study 
slightly higher than 4.70% recorded by Tona et al., 
2017 in an experiment on supplementary feeding of 
White Fulani cows. The high fat composition could 
be linked to considerable variation in residual fat 
content of shea nut cake associated with variable 
efficiencies of fat extraction methods (Hall et al., 
1996). Especially, traditional method of fat extraction 
is considered to be inefficient, leading to higher fat in 
the by-product as well as variation in fat content of 
shea cake may also be due to geographical location of 
the shea butter trees. 

Mineral composition (Ca, Mg, Na, P and K) of milk 
produced by lactating Bunaji cow fed shea cake 
supplement was significantly different (P<0.05) 
across the treatments (Table 4). Calcium values 
ranged from 228.00 mg/100g (T1) to 245.00 mg/100g 
(T3). Mg, Na and P followed same trend. Mg had 
record value range of 72.00mg/100g (TI) to 
90.35(T3), Na recorded 82.00mg/g (T1) to 95.75mg/g 
(T3), while P values was 90.00mg/100g (T1) to 
98.90mg/100g (T3). K recorded the highest values 
ahead of other minerals investigated, with record 
value of 325mg/g (T1) and 345.00mg/g for T2 and 
T3, respectively. Results obtained from this study 
showed that shea cake meal best influenced 
experimental animals milk mineral composition This 
could be traced to the nutritional potentials of shea 
cake, as well as the breed of experimental animals. 
Zamberlin et al. (2012) linked milk mineral 
composition to animal breed and feed quality; among 
others.  

Several reports have been made of K and Ca as 
leasing minerals in milk (Ahamefule, 2012 and Yoo 
et al. 2013). Hence, adequate potassium to calcium 
ratios are important for nutrition and development, 
ditto to phosphorus, sodium and magnesium due to 
their roles in various body activities. Magnesium 
plays an important role in many physiological 
processes, such as metabolism of proteins and nucleic 
acids, neuromuscular transmission and muscle 
contraction, bone growth and blood pressure 
regulation, Cacium is crucial for bone and teeth 
formation and functions (Zamberlin et al., 2012). Na 
functions in the osmo-regulatory status of animals. 
Qin, et al. (2009). Following the yield, composition 
and mineral values recorded in this study, shea cake is 
justified as productive feed resource and 

recommended as supplement to enhance quantity and 
quality of milk of Bunaji cows, and by extension; 
other ruminants.  

Conclusion 

Finding from the study shows Shea cake as a good 
feed supplement in diet of lactating Bunaji cows as it 
enhanced quantity and quality of the milk produced. 
The fat content of milk produced by the experimental 
animals makes it suitable for manufacturing dairy 
products like butter, yoghurt and ice cream. 
Availability of shea cake with little or no cost will 
increase livestock farmers income. Its use as 
supplementary feed will compliment dry season 
scarcity of fresh and nutritious forages which usually 
orchestrates cattle herders-farmers clash. 

Worthy of mention was the faeces of the experimental 
animals that was firm with low moisture, thereby 
making the ranch dried with reduced population of 
flies and other cattle ranch associated pest and odor. 
Storage facilities is encouraged to store shea cake for 
use all year round, since it has good shelf life quality. 
Further research should be embarked upon to 
determine the limit of its inclusion for better 
performance. Also fat is a precursor of semen 
synthesis and production, shea cake is recommended 
to be fed to as supplement could improve semen 
production and quality. 

REFERENCES  

[1] Walshe, M. J; Grinddle, A; Neji C; Benchman, 
M. (1991). Dairy Development in Sub-Sahara 
Africa. World Bank Tech. Paper 135, African 
Tech. Dept. Ser, pp1 - 20.  

[2] Adeneye, J A (1989). Variations in yield and 
composition of milk from different quarters of 
lactating White Fulani cattle in a tropical 
environment. Nig. J. Animal Prod. 16 (1): 8-15. 
Agroforestry Today 8: 5-9.  

[3] Olaloku E. A. (1999). Sustainable animal 
production for self-sufficiency in the 21st 
century. In: Animal Science at the University of 
Ibadan: The way forward. 25th Anniversary 
Commemorate Brochure. De-Ayo pub. Ibadan. 
pp 29-44.  

[4] Croston, D. and Pollot, G. E. (1994). Plan 
sheep production, 2nd edition, Blackwell 
Scientific Publication, Australia, pp 109 -120.  

[5] Payne, W. J. A. (1990). An introduction to 
animal husbandry in the tropics, 4th edition. 
Longman group Ltd, England, pp. 472-476.  

[6] Annor, S. Y., Djang-Fordjour K. T. and Gyanfi, 
K. A. (2007). Is growth rate more important 
than survival and reproduction in sheep farming 



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD   |   Unique Paper ID – IJTSRD47750   |   Volume – 5   |   Issue – 5   |   Jul-Aug 2021 Page 2436 

in Ghana. Journal of Science and Technology, 

27 (3): 23-31.  

[7] Alphonsus, C and Essien, I. C (2012) The 
relationship estimates amongst milk yield and 
milk composition characteristics of Bunaji and 
Friesian x Bunaji cows, African Journal of 

Biotechnology, 11 (36), 8790-8793.  

[8] Ahaotu, E. O, Ifut, O. J, Akinfemi. A. 2017. 
Characteristics of small holder sheep 
production from selected local government 
councils and states in Nigeria. Proceedings of 
the 20th Biennial Conference, Ghana Society of 
Animal Production (GSAP), 1-5 August, 2017 
SasakawaCentre, University of Cape Coast, 
Ghana, pp 64-72.  

[9] Adomako, D. 1985. Prospects for the 
development of sheanut cake industry in 
Ghana. Cocoa Research Institute of Ghana. 
Technical Bulletin, 11: 1 – 4.  

[10] Agyente, B., C. Kwame 2010. The effect of 
Cochlospermum planchonii root dye/extract on 
the shelflifeof shea butter during storage. A 
dissertation submitted to the Kwame 
NkrumahUniversity of Science and 
Technology, Kumasi.  

[11] Oguntoyinbo, J. S. (1978) Ogbomoso Vital 
Statistics. In: Ogbomoso Community, the Dawn 
of a New Era, Ajao, C. A., Oyegade, E. A. & 
Gbadamosi, J. O. (Eds. ) Daybis Limited, 
Ibadan, Nigeria, pp 2 – 6.  

[12] Olaniyi, J. O. (2006). Influence of phosphorus 
and nitrogen fertilizers on seed yield and 
quality of egusi melon (Citrullus lanatus 

Thumb. ) in Ogbomoso, southwestern Nigeria. 
PhD Thesis, University of Ibadan, Nigeria.  

[13] AOAC (2003). Official Methods of Analysis of 
the association of official’s analytical chemists, 
17th edition, Association of Official Analytical 

Chemists, Arlington, Virginia.  

[14] Williams, J. H., Anderson, D. C., Kress, D. D., 
1979. Milk production in Hereford cattle. 1. 
Effects of separation interval on weigh-suckle-
weigh milk production estimates. J. Anim. Sci., 
49, 1438-1442.  

[15] SAS. (2003). Statistical Analysis Systems, 
User’Guide, Version 8 ed., SAS Institute Inc. 
SAS Campus Drive Cary, North Carolina, 
USA.  

[16] Enaberue L. O, Obisesan I. O, Okolo E. C, 
Akinwale R. O, Aisueni N. O, Ataga C. D 
(2014). Genetic diversity of shea butter tree 

(Vitellaria paradoxa CF Gaernt) in the Guinea 
savanna of Nigeria based on morphological 
markers. American-Eurasian Journal of 

Agricultural and Environmental Sciences 
14(7):615-23.  

[17] Mutayoba, S. K., Dierenfeld, E., Mercedes, V. 
A., Frances, Y. and Knight, C. D. (2011). 
Determination of chemical composition and 
anti-nutritive components for Tanzanian locally 
available poultry feed ingredients. International 

Journal of Poultry Science, 10(5): 350-357.  

[18] Ugese, F. D., Baiyeri K. P. and Mbah B. N. 
(2010). Proximate traits of the seed and seed 
cake of Shea butter tree (Vitellaria paradoxa) 
in Nigeria’s savanna ecozone. Journal of 

Applied Bioscience, 31: 1935-1941.  

[19] Dei HK, Rose SP, Mackenzie P (2008). 
Metabolizable energy in different shea nuts 
(Vitellaria paradoxa) Meal samples for broiler 
chicken. Poultry science, 87 (4): 694 -699.  

[20] Rami Reddy, T., Sudhakara Reddy and 
Satyanarayana Reddy P. V. V. (2008). Effect of 
sheanut (Vitellariaparadoxa) extract on the 
performance of layers, Tamilnadu. Journal 

Veterinary and Animal Sciences, 4(5): 185-187.  

[21] Ahamefule F. O., Odilinye O and Nwachukwu 
E. N. (2012) Milk Yield and Composition of 
Red Sokoto and Wea Dwarf Does Raised 
Intensively in a Hot Humid Environment. 143-
149.  

[22] Akpa G. N., Osuhor C. U., Olugbemi T. S. and 
Nwani P. I. (2003). Milk flow rate and milking 
frequency in Red Sokoto goats. Pakistan 

Journal of Nutrition, 2:192-195.  

[23] Tona G. O, Ogunbosoye D. O, Babalola D. D 
and Oladimeji R. T (2017). Milk yield (offtake) 
and composition of White Fulani cows under 
free range grazing without and with concentrate 
supplementation. IOSR Journal of Agriculture 

and Veterinary Science. 10, (8): Pp 22-27 

[24] Akpa, G. N., Asiribo, E. O Oni, O. O and 
Alawa, J. P (2001). The influence of non-
genetic factors on the shape of lactation curves 
in Red Sokoto goats. Animal Science 72: 233-
239  

[25] Okunlola, D. O. (2016). Growth and milk 
production of Red Sokoto goats fed graded 
levels of Baobab (Adansonia digitata L) Fruit 
meal supplement. Ph. D Thesis, Department of 
Animal Science, University of Ibadan, Nigeria 



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD   |   Unique Paper ID – IJTSRD47750   |   Volume – 5   |   Issue – 5   |   Jul-Aug 2021 Page 2437 

[26] Ibeawuchi J. A. Chindo L. and Ahamefule F. O. 
(2000). Milk production characteristics of 
imported Holstein-Friesian cattle maintained in 
a tropical high altitude environment. J. Sust. 

Agric. Envt. 2, 14-19.  

[27] Okunlola D. O., Olorunnisomo O. A., 
Aderinola O. A., Nuga H. A and Balogun N. O 
(2015) Milk Yield and Composition of Red 
Sokoto Sheep Fed Varying Levels of Baobab 
(Adansoniadigitata) Pulp and Seed Meal. 
Journal of Biology Agriculture and Healthcare, 
5 (13): 186-191.  

[28] Ahamefule F. O., Ibeawuchi J. A. and Ejiofor 
C. A. (2003). A comparative study of the 
constituents of cattle, sheep and goat milk in a 
hot humid environment. Disc. Innov. 15(1/2), 
64-68.  

[29] Bille PG, Haradoeb BR, Shigwedha N (2009). 
Evaluation of Chemical and Bacteriological 
Quality of Raw Milk from Neudamm Dairy 
Farm In Namibia. Afr. J. Agric. Nutr. Dev. 9 
(7):1511-1523.  

[30] Mirzadeh KH, Masoudi A, Chaji M, Bojarpour 
M (2010). The Composition of Raw Milk 

Produced by Some Dairy Farms in Lordegan 
Region of Iran. J. Anim. Vet. Adv. 9(11):1582-
1583.  

[31] Teklemichael T (2012). Quality and safety of 
Raw and Pasteurized Cow Milk Produced and 
Marketed in Dire Dawa Town. M. Sc Thesis. 
Haramaya University, Ethiopia.  

[32] Hall J, Aebischer D, Tomlinson H, Osei-
Amaning E, Hindle J (1996). Vitellaria 
paradoxa: A Monograph School of Agricultural 
and Forest Sciences Publication No. 8. 
University of Wales, Bangor.  

[33] Zamberlin S., Neven A., Jasmina H., Dubravka 
S. (2012). Mineral elements in milk and dairy 
products, Mljekarstvo 62 (2), 111-125.  

[34] Yoo, S. H. ; Kang, S. B. ; Park, J. H. ; Lee, K. 
S. ; Kim, J. M. ; Yoon, S. S. (2013). Effect of 
heat-treat methods on the soluble calcium 
levels in the commercial milk products. Korean 

J. Food Sci. Anim. Resource, 33, 369-376.  

[35] Qin, L. Q. ; Wang, X. P. ; Li, W. ; Tong, X. ; 
Tong, W. J. (2009). The minerals and heavy 
metals in cow’s milk from China and Japan. J. 

Health Sci., 55, 300-305.  

Table 1: Proximate composition of Shea Cake (SK) in the Derived Savannah Area of Nigeria 

Parameters (%) Ofiki (T1) Ipapo (T2) Saki (T3) Tede (T4) 

Dry matter 89. 15b 88. 50d 89. 65a 87. 02c 
Crude protein 8. 60b 8. 00c 9. 75a 8. 26ab 
Crude fibre 4. 00b 4. 00b 4. 50a 4. 22ab 

Ether extract 20. 00b 22. 00a 21. 50a 19. 20c 
Ash 4. 55b 4. 60b 5. 05a 4. 30c 
Moisture 10. 85b 11. 50b 10. 35c 12. 98a 
Nitrogen free extract 52. 00a 49. 90b 48. 85c 51. 04a 

abcd
 Means within each row with different superscripts are significantly different (p<0. 05 

Table 2: Milk yield (kg) of lactating White Fulani cow fed Shea cake (SC) supplement 

Week T1 (SC-0 kg) T2 (SC-5kg) T3 (SC-10kg) T4 (SC-15kg) 

1 10. 29c 14. 00b 17. 50a 17. 50a 
2 13. 65d 16. 45c 18. 20a 17. 85b 
3 15. 75d 18. 20c 22. 75a 21. 00b 
4 14. 00c 21. 00b 28. 00a 21. 00b 
5 12. 25d 21. 00c 26. 60a 22. 75b 
6 14. 00c 22. 75b 26. 60a 22. 75b 
7 15. 75c 25. 62c 29. 40a 26. 60b 
8 19. 95d 23. 80c 31. 50a 24. 50b 
9 21. 00b 21. 00b 29. 75a 21. 00b 

10 18. 55d 19. 60c 27. 65a 21. 00b 
11 16. 45d 19. 60b 24. 50a 17. 50c 
12 14. 00c 17. 50b 19. 25a 17. 50b 

TOTAL 185. 64
d
 240. 52

c
 301. 70

a
 250. 95

b
 

abcd
 Means within each row without superscript in common are different at P<0. 05 

SC-0 - No supplement, SC-5 - Shea cake (5kg supplement), SC-10 - (10kg supplement), SC-15 - (15kg 
supplement) 
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Table 3: Milk composition of lactating White Fulani cow fed Shea cake (SC) supplement 

Components (%) T1 (SC-0kg) T2 (SC-5kg) T3 (SC-10kg) T4 (SC-15kg) 

Total solids 13. 10b 16. 50a 16. 75a 16. 69a 
Protein 3. 25c 3. 53ab 3. 85a 3. 66b 
Fat 4. 10c 5. 41b 6. 00a 6. 62a 
Ash 1. 26b 1. 06c 1. 60a 1. 55a 
Lactose 4. 49c 6. 50a 5. 30b 4. 86b 

abc
means within the same row with different superscripts are significantly different (P<0. 05). 

*Lactose was calculated as total solids – (protein + fat + ash) 

SC-0: No supplemet, SC-5: Shea cake (5kg supplement), SC-10: (10kg supplement), SC-15: (15kg 
supplement) 

Table 4: Mineral composition of Milk produced by lactating White Fulani cow fed Shea cake (SC) 

supplement 

Minerals (mg/100g) T1 (SC-0kg) T2 (SC-5kg) T3 (SC-10kg) T4 (SC-15kg) 

Calcium (Ca) 228. 00c 235. 00b 245. 00a 245. 00a 
Magnesium(Mg) 72. 00d 83. 05c 90. 35a 86. 55b 
Sodium (Na) 82. 00c 90. 25b 95. 75a 90. 00b 
Phosphorus (P) 90. 00d 92. 20c 98. 90a 95. 00b 
Potasium (K) 325. 00c 345. 00a 345. 00a 340. 00b 

abcd
means within the same row with different superscripts are significantly different (P<0. 05). 

SC-0: No supplement, SC-5: Shea cake (10kg supplement), SC-10: (10kg supplement), SC-15: (15kg 
supplement)

 


