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ABSTRACT: 
Growth response and blood profile of West African Dwarf (WAD) sheep fed Palm-wine Soaked 

Baobab Meal (PWSBSM) supplement was investigated. Baobab seeds was soaked in undiluted 

palm-wine for seventy-two hours and later air-dried before milling and later evenly mixed with 

other feed components at varying levels of 0% (T1), 2% (T2) and 4% (T3) respectively to form 

an experimental diets tagged Palm-wine Soaked Baobab Seed Meal (PWSBSM). A total of 18 

growing West African Dwarf (WAD) sheep of average body weight ranged from 15.04 – 

15.88kg comprising of three (6) males and nine (12) females were randomly allotted to three (3) 

dietary treatments in replicates of six (6) animals per treatment in a completely randomized 

design in 84 days (12 weeks) experimental period. Treatment 1 was control and had no inclusion 

of PWSBSM. Treatments 2 and 3 had 0%, 2% and 4% inclusion of PWSBSM. Results were 

significantly different (P<0.05) across treatments. Average weight gain ranged from 4.7 9kg (T1 

– 0% PWSBSM inclusion) to 6.68 kg (T3 – 4% PWSBSM inclusion). T3 recorded highest values 

for average feed intake (AFI) at a record value of 5.17 kg, as the intake increased with the level 

of PWSBSM inclusion. T3 also had the least feed conversion ratio of 0.77.  Packed Cell Volume 

(%) value ranged from 24.50 (T3) to 31.00 (T2). Haemoglobin (g/dl); 9.53 (T1), to 13.85 (T3). 

Red Blood Cells (x10
12

/L) value ranged from 12.08 (T1) to 14.04 (T3). White Blood Cells 

(x10
9
/L)  7.20 (T1) to 10.05 (T3). Total protein (g/l) has no significant difference (P>0.05) for 

T1 and T3.  However, T2  recorded 70.67
 
(g/l). Creatinine (mg/dl) recorded 1.27 (T1), 1.67(T2) 

and 1.50 (T3). Cholesterol (mg/dl) was higher in T1 (72.52) ahead of T2 and T3 with record 

value of 71.92. The study showed that all the dietary inclusion was satisfactory as feed for WAD 

sheep without any deleterious effect on their performance and as such recommended for feeding 

as supplement to WAD sheep. 
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INTRODUCTION 
West African Dwarf (WAD) sheep play a vital role in the livestock sector of many rural 

communities in West Africa, contributing significantly to food security and household income. 

These sheep are well-adapted to the local environment, exhibiting resilience to harsh climatic 

conditions and limited feed resources. However, a major constraint to their productivity is the 

availability and quality of feed, particularly during the dry season. Traditional feeding practices 

often rely on natural pastures, which are prone to seasonal variations in nutrient content and 

availability. This leads to nutritional deficiencies, impacting the growth, reproduction, and 

overall health of the animals. In the search for sustainable and cost-effective feed alternatives, 

the use of locally available resources has gained considerable attention.  

Nutrition is one of the most important factors in livestock production. So, animals on a good 

plane of nutrition regardless of breed are likely to dress out better (Warris, 2000). However, the 

high cost of conventional feed ingredients has resulted in high cost of animal production, 

consequently; limiting profitable production (Taiwo et al., 2003). Thus the need for search and 

usage of unconventional feedstuffs which if properly harnessed can constitute potential 

feedstuffs for livestock feeding. (Okunlola and Olatunji, 2021). 

Baobab (Adansonia digitata L.) fruit is an unconventional feedstuff with a great potential for 

livestock feeding (Okunlola et. al., 2016). The seeds is densely high in nutrients. However, the 

hard nature of its seed and presence of anti-nutritional factors inhibits the availability of the 

embedded nutrients to animals, thereby limiting its utilization in animal feed. To overcome this 

challenge, researchers over time have adopted several methods of processing which include 

boiling, roasting, water soak and fermentation (Okunlola, et. al.,2024). Although, fermentation 

has been reported to significantly influence nutrient bioavailability and reduce anti-nutritional 

factors (Bello et al., 2023). Palm wine has been identified in fermentation process. Study by 

Iyayi and Losel (2001) showed that fermentation of palm kernel meal with palm wine reduced 

fiber content by 15% and increased crude protein by 8%.  

Palm wine, a readily available fermented sap in many regions is an effective fermentation 

medium. Palm wine is a traditional alcoholic beverage made from the fermented sap of palm 

trees. Palm wine is known for its unique flavor, potential health benefits, and cultural 

significance. The taste and alcohol content varies from sweet and unfermented to sour and 

strong, depending on the fermentation time. Folktales among Fulani tribes affirmed that 

drenching palm wine to lactating cattle improves lactation, supporting gut health through 

probiotics, and providing antioxidants. However, quantity to be drenched to animals or drink by 

humans should be moderate as excessive consumption can lead to drunkenness and potential 

health issues.  

The composition of palm wine varies, depending on the palm tree species, production methods, 

and fermentation time. Major nutrients therein include ethanol, water, sugars, amino acids, 

vitamins, minerals, antioxidants, acetic acid and yeast, which contributes to its unique flavor and 

actions in various pathways. Therefore, soaking baobab seeds in palm wine is a potential strategy 

to improve its nutritional value and palatability for WAD sheep. Hence, this study was designed 

to evaluate the performance of West African Dwarf (WAD) sheep; focusing growth, 
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haematology and serum profile using a formulated supplement tagged Palm wine Soaked Baobab 

Seed Meal as supplement. 

 

MATERIALS AND METHODS 

Experimental Site  

The study was conducted at the Small Ruminant Unit of Teaching and Research Farm and 

Animal Nutrition and Biotechnology Laboratory of Ladoke Akintola University of Technology 

(LAUTECH), Ogbomoso, and Animal Science Department Laboratory, University of Ibadan, 

Nigeria. Eighteen (18) West African Dwarf (WAD) Sheep were used for the study. Animals 

were vaccinated and acclimatized before the commencement of the study. The feeding trials 

lasted for 84 days. The animals were allotted to three treatments comprising of six (6) animals 

per treatment in a Completely Randomized Experimental Design.  

 

Collection of Palm Wine 

This was achieved under close supervision of a palm wine tapper to prevent dilution with water. 

Cut was made on selected palm trees in a palm tree plantation. The cuts were further drilled to 

make a holes to allow the sugary sap to drip out. A container was carefully tied beneath each 

hole to collect the fresh sap. The undiluted sap collected was immediately taken to the 

laboratory. Twenty litre of undiluted palm wine was measured wherein Baobab seeds was soaked 

for seventy two (72) hours. Naturally, fermentation occurs as orchestrated by the natural yeasts 

present in the air. The fermentation process converted sugars in the sap into alcohol which 

softened the baobab seeds for ease of milling and bioavailability of the embedded nutrients. 

 

Preparation of Experimental Diets  

The baobab fruits were sourced from rural communities in Ogbomoso. The fruit pulp containing 

the seed were carefully removed and washed to separate the pulp from the seeds. The seeds was 

air dried and soaked in undiluted palm wine for 72hours and air dried. Air dried palm wine 

soaked baobab seed was later milled and mixed with other feed ingredients at varying levels of 

0%, 2% and 4% respectively, to formulate three dietary treatments tagged Palm Wine Soaked 

Baobab Seed Meal (PWSBSM). Other components of experimental feed included cassava peel, 

rice bran, soyabean hull, palm kernel cake, premix, Di-calcium phosphate and salt.  

 

Experimental Animals, Housing and Management  

The experimental animals were sourced from Ago-Are in Okeogun Area  of Oyo state, Nigeria. 

Prior to their arrival the animal, the housing unit was disinfected with Morigard and Izal and 

allowed to dry. The floor was thoroughly washed and equipped with feeding and drinking 

troughs. On arrival, the animals were vaccinated against ecto and endoparasites.  Subsequently, 

the animals were balanced for weight and randomly distributed into three treatment groups 

comprising of six (6) animals in three replicates. Experimental diets were offered to the animals 

at 4% body weight 6pm to 9am . The orts was measured daily throughout the period of the 
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experiment to ascertain the intake of each animal. Basal diet- Guinea grass Panicum maximum 

was offered as basal diet; coupled with unfiltered access to water.  

 

Data Collection  

Feed Intake (Kg)  

Experimental feed offered to the animals was weighed on daily basis. The orts from the previous 

day was measured accurately and deducted from quantity offered to determine daily intake of 

each animal. Daily feed intake was used to calculate weekly consumption of each animal.  

 

Body Weight (Kg)  

The experimental animals were weighed on arrival, and at the beginning of the experiment to 

determine the initial weights and subsequently at the end of each week to record weekly weight 

gain for the duration of the experiment.  

 

Collection and Evaluation of Blood Samples  

At the end of the experiment, blood samples were collected from the jugular vein of each animal 

(sheep) for haematology and serum biochemistry analysis. Blood samples for haematology were 

collected into sterile vacutainer tubes containing EDTA (Ethylene diamine tetra acetic acid) 

while that of serum separation was without EDTA to allow blood clotting and serum was 

decanted for analysis. During the collection, care was taking to avoid contamination with hairs, 

dirt and microorganism. 

 

Haematology  

The packed cell volume (PCV) and haemoglobin (Hb) were determined using micro haematocrit 

method and cyanmethaemoglobin method as described by Mitruka and Rawnsley (1977). Red 

Blood Count (RBC) and White Blood Count (WBC) were determined using Neubauer 

haemocytometer after appropriate dilution (1975) and Kelly (1979).  

 

Serum Biochemistry 

Serum total protein was determined using Buiret method as described by Reinhold (1953) and 

Kohn and Allen (1995) while albumin was determined using bromocresol green (BCG) method 

as described by Peter et al.,(1982). The globulin concentration was obtained by subtracting 

albumin from the total protein while the albumin/globulin ratio was obtained by dividing the 

albumin value by the calculated globulin value. Serum urea was determined by urease method 

and creatinine by Folinwu filtrate methods as described by Toro and Ackermann (1975). Also, 

serum glucose was determined by O-Tluidine method using acetic acids (1970) while serum 

cholesterol was determined using appropriate laboratory kits (Friewald et al.; 1972 and 

Gowenlock et al.; 1988).  
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Statistical Analysis  

The experimental design was completely randomized design (CRD). 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.  

 

Results  

Table 1 presents the chemical composition of palm wine soaked Baobab seed (PWSBS). The 

values recorded for the parameters showed PWSBS as a promising feed resource for all 

categories of ruminant animals. The dry matter (%) and crude protein (%) content (91.06 and 

17.70), as well as the ash (%) content (9.07) are suggestive of its potentials as good supplement 

in ruminant nutrition. 

 

Table 2 shows the gross composition of experimental diets, while Table 3 presents the chemical 

composition of the experimental diets (Palm wine soaked baobab seed meal. There was 

significant difference (P<0.05) in the parameters recorded. Table 4 shows the growth 

performance of West African Dwarf (WAD) sheep fed graded levels of PWSBSM. Initial body 

weights ranged between 15.04 kg (T1) - 15.88 kg (T3). The values recorded for the Final body 

weight (kg)  was 19.83kg (T1), 20.94kg (T2) and 22.56kg (T3), respectively. Average feed 

intake (kg) ranged from 4.44kg (T1) to 5.17kg (T3), Weight gain (kg) values was 4.79kg (T1), 

5.49kg (T2), 6.68kg (T3), while Feed Conversion Ratio (FCR) ranged from  0.77 (T3) to 0.93 

(T1). It was observed that the weight gain in this study increased in proportion to the level of 

inclusion. This suggests acceptability of the experimental diets and nutrient utilization by the 

experimental animals. 

 

The haematological parameters of West African Dwarf Sheep Fed Graded Level of PWSBSM 

was presented in Table 5. Packed cell volume (%) was significantly (P<0.05) higher in West 

African Dwarf Sheep fed Palm Wine Soaked Baobab Seed Meal diet compared to those on 

control diet. The highest value (31.00%)  Packed Cell Volume (PCV) was recorded from the 

sheep in T2 (2% PWSBSM) followed by T1 (control) and the least value (24.50%) of packed 

cell volume was obtained from T3 (4% PWSBSM). White Blood Cell (x10
9
/L) counts and Red 

blood cell (x10
12

/L) count were significantly (P<0.05) higher in West African Dwarf Sheep fed 

Palm Wine Soaked Baobab Seed Meal diet compared to those on control diet. The highest value 

(10.05) of White blood cell (WBC) and (14.04) of Red blood cell (RBC) were both observed at 

T3. The least value (7.20) of WBC and (12.08) of RBC was observed in T1 (control). 

Haemoglobin (g/dL) levels were significantly (P<0.05) higher in West African Dwarf Sheep fed 

Palm Wine Soaked Baobab Seed Meal diet compared to control diet. The animal with the highest 

value of hemoglobin was observed in T3 (13.00) followed by T2 (11.80). Also the animal with 

lowest value of haemoglobin was observed in T1 (9.53).The highest value of Mean Corpuscular 

Volume (fL) was observed in T3 (16.50). The Mean Corpuscular Volumes of the tested animals 

are higher than those on the control diet. The animal in T1 (control) has the least value (15.00) of 
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Mean Corpuscular Volume (fL). The highest value of Mean Corpuscular Haemoglobin (pg) was 

observed in T3 (12.00) and was closely followed by T2 (11.67). The animal fed T1 (8.33) has the 

least value of Mean Corpuscular Haemoglobin (pg). The value of Mean Corpuscular 

Haemoglobin Concentration (g/dL) was recorded highest in T3 (33.00). The least value of Mean 

Corpuscular Hemoglobin Concentration (g/dL) was observed at T1 (30.33). 

 

Table 6 presents the serum Biochemical Indices of West African Dwarf Sheep Fed Graded Level 

of Palm Wine Soaked Baobab Seed Meal Supplement. Total protein, Creatinine, Cholesterol, 

Globulin, Albumin, Albumin/Globulin ratio, AST, ALT shows significant difference (P<0.05) 

across all the experimental diets (T1, T2, T3). Total protein (g/l) ranged from 70.67 (T2) to 73.50 

(T3), Creatinine (mg/dl) 1.27 (T1) to 1.67 (T2). There was no significant difference (P>0.05) in 

the values of cholesterol for T2 and T3 as T1 recorded the higher value of 72.52 mg/dl 

 

Discussion 
The chemical composition of palm wine soaked baobab seed meal (PWSBSM) reveals 

appreciable levels of crude protein (17.77%), ether extract (10.11%) and moderate crude fibre 

(12.30%), indicating its potential as a valuable feed supplement for small ruminants. The 

inclusion of PWSBSM in the diets significantly influenced the proximate composition of the 

experimental rations, particularly crude protein, crude fibre and ash contents. Diets containing 

2% and 4% PWSBSM showed increased crude protein values (26.78% and 25.38%, 

respectively) compared with the control (21.64%). This agrees with the findings of Ikyume et al., 

(2018) who reported that baobab seed meal is rich in protein and can improve the nutritive 

quality of ruminant diets.  

Growth performance of West African Dwarf (WAD) sheep was positively influenced by the 

inclusion of PWSBSM. Final body weight and weight gain were significantly higher (P<0.05) in 

animals fed 4% PWSBSM compared with the control and 2% . The highest average daily feed 

intake (5.17 kg) and weight gain (6.68 kg) were recorded in the 4% PWSBSM inclusion, 

suggesting improved palatability and nutrient utilization by the experimental animals. Similar 

results were observed by Okunlola et al., (2021), who found that unconventional feed resources 

improved feed intake and weight gain in small ruminants due to their high energy and protein 

content.  

Feed conversion ratio (FCR) decreased with increasing levels of PWSBSM, with the lowest 

(0.77) recorded at 4% inclusion. This indicates improved feed efficiency, as animals required 

less feed to gain more weight. Supplementation with protein-rich seed meals enhanced feed 

conversion in WAD sheep. The improved FCR may be attributed to the synergistic effect of 

palm wine fermentation, which likely reduced anti-nutritional factors in the baobab seeds, 

thereby enhancing nutrient digestibility and utilization. This observation is consistent with the 

report of Nnam and Obiakor,(2003), who highlighted the role of fermentation in improving the 

bioavailability of nutrients in unconventional feedstuffs.  

The importance of investigating blood composition is to have a way of distinguishing normal 

status from state of stress. Such stress factors can be nutritional, environmental or physical.  The 
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evaluation of the haematological indices in this study was in line with the view of Belewu et al 

(2006) that blood examination is a good way of assessing the health status of animals as it plays 

a vital role in the physiological, nutritional and pathological status of animals. Packed cell 

volume (PCV), also known as erythrocyte volume fraction, is the percentage of red blood cells in 

the blood (Purves et al., 2004). The PCV in this study ranged between 24.50 (T3) – 28.67% (T1). 

This was lower than 32.42-35.52% reported by Okunlola et. al., (2024) in a study where West 

African Dwarf (WAD) sheep were fed Space Controlled, Fertilized (Organic and Inorganic) and 

Air-Dried F1 Pennisetum purpureum, but fell within the value (22-38%) reported by Lazzaro and 

Saanendoah (2005) and Belewu et al., (2006). Hence diets T1, T2 and T3 can be described as 

diets that maintain animals on normal PCV value and animals did not show any symptoms of 

poor health.  The recorded values fell within the normal range values for healthy small ruminant 

animals. Daramola et al., (2005) reported 21- 35% as normal PCV range value for West African 

Dwarf Sheep. Red blood cells have been identified for nutrients transportation within the body of 

animals (Isaac et. al., (2013) and Okunlola et. al., 2024). Anaemia in in human and animals have 

been fingered to low in red blood cells which orchestrates reduction in the level of oxygen that 

would be carried to the tissues and the level of carbon dioxide returned to the lungs (Ugwuene, 

2011). Both the Packed Cell Volume (PCV) 24.50 (T3) – 28.67% (T1) and Red Blood Cells 

(RBC) (12.08 (T1 – 14.04 (T3) recorded in this study were clear indication of the nutritional 

quality and utilization of palm wine soaked baobab seed meal supplement by West African 

Dwarf sheep. 

 

Hemoglobin (Hb) is estimated to access the oxygen carrying capacity of the blood circulatory 

system. The Hb concentration in this study ranged from 9.53g/dl (T1) to 13.00g/dl (T3) among 

treatment groups. This is within the normal range of 8 - 15g/dl reported for normal blood 

function by Daramola et al., (2005), The Hb values showed that the experimental diets were 

adequate for the nutritional requirement and PWSBSM did not pose any danger to the sheep. Red 

blood cells (RBC) carry respiratory pigments which include Hb, a decrease in the quantity of the 

circulating RBC shows there is a decrease in the quantity of Hb and this reduces oxygen carrying 

capacity of the animal. RBC (x10
12

/L) counts ranged from 12.08 (T1) to 14.04 (T3) and there 

was significant difference (P<0.05) among treatment groups.  

 

White blood cell (WBC) (x10
12

/L) plays an important role in fighting against diseases and 

protection from infections. WBC counts values were observed in the sheep to range from 7.20 

(T1) to 10.05 (T3). The values observed in this study were compared to the values (6.80 - 20.10) 

reported by Daramola et al., (2005) for hematological and biochemical parameters of WAD 

goats. The MCHC values reported for WAD Sheep in this study were within the normal range of 

30.0 - 36.0% for sheep (Swenson, 1977 and Banerjee, 2007) or specially 32.0 - 34.6% reported 

for WAD goats (Daramola et al., 2005) or 44.70g/dl reported for West African Dwarf sheep by 

Tambuwal et al., 2002. The MCH values recorded was higher than the 10.13 pg and 11.30 g/dl 

reported by Addass et al., (2010) and Tambuwal et al., (2002), respectively.  
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Feeding PWSBSM enhances blood health and immunity without causing stress. The significant 

rise in RBC, Hb, and PCV points to better physiological status in sheep. PWSBSM is a valuable 

alternative feed resource. Its inclusion improves crude protein, ether extract, and mineral content 

in diets. Haematological results confirm health benefits, especially in red blood cell parameters, 

suggesting improved oxygen transport and metabolism. Overall, the results confirm that palm 

wine–soaked baobab seed meal can be safely included up to 4% in the diet of WAD sheep 

without adverse effects on health. 

The mean ranged values (70.67 – 73.50g/l) for serum protein examined in the animal for all 

dietary treatment were above ranged values (35.00 - 59.00g/l) reported by Sowande et al.,(2008)  

for sheep fed elephant grass, layer droppings and cassava peels. Oduguwa et al.,(2007) reported  

a ranged values of 45 - 51mg/dl for sheep fed high protein diets . Information regarding 

nutritional status and malnutrition is often obtained from the total protein. The increased level of 

serum protein observed in this study may be due to high protein content of all the diets which 

could be linked to the effect of the treatment of Baobab seed with undiluted palm wine, effect of 

which activated the release of the embedded nutrients in Baobab seed, especial the crude protein. 

 

The serum creatinine agreed with the findings of  Amuda and Okunlola (2018) in a study where 

ensiled maize stover and concentrate supplement was fed to West African Dwarf sheep. Albumin  

values in this study was normal. Albumin level in most cases remain constant once animals reach 

a tender age of twenty one days. Where low albumin value is recorded; the physiochemical  

functions of the system due to osmotic pressure may have been affected.  Creatinine levels in this 

study 1.27 mg/dl  (T1) – 1.67 mg/dl (T2) agreed the findings of  Abdul and Daniel (2013) where 

the value range of  1.1 – 1.9mg/dl was reported for growing Yankassa rams fed Sorghum stover 

and dried poultry droppings. 

 

Results from this study showed relative increase in the values of most parameters of interests 

with increased level of palm wine soaked Baobab seed. This suggests that increasing levels of 

the concentrate supplements posed no health risk(s) to the breed. The cholesterol values in this 

study is adequate for a normal sheep. There was no significant difference (P>0.05) between the 

inclusion levels of palm wine soaked baobab seed. The functions of cholesterol in a normal 

animal cannot be overemphasized. Cholesterol is an important precursor for sex hormones as 

well as vital fat route for proper functions of cell membranes and nerve fibres. High levels 

indicate diet high in carbohydrates/sugars while low levels indicate low fat diet, malabsorption, 

or carbohydrate sensitivity.  

 

Conclusion and Recommendation 

The use of concentrated palm wine in the treatment of Baobab seed improved the release of 

nutrients embedded in baobab seed, especially, crude protein, thereby making it potential 

supplement for all class of livestock. Feeding Palm Wine Soaked Baobab Seed Meal  

(PWSBSM) supplement improved the growth and health status of West African Dwarf sheep. 

Inclusion up to 4% level in the diets of WAD sheep resulted in better growth performance, 
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higher feed intake. PWSBSM supplement improved the hematology and serum indices of West 

African Dwarf sheep without negative effects on the health status of the sheep. It is therefore 

recommended as dependable feed supplement to livestock farmers, particularly smallholder 

farmers with limited access to expensive conventional feed. Considering the nutrient status of 

palm wine soaked baobab seed as effective alternative protein source, Feed millers and 

stakeholders in livestock sector should explore its great potentials for sustainable livestock 

production. 
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Table 1: Chemical composition of Palm wine soaked Baobab Seed - PWSBS 

Parameters (%)               PWSBS 

Dry matter              91.06 

Crude protein              17.77 

Crude fibre              12.30 

Ether extract              10.11 

Ash                9.07 

Nitrogen free extract              50.75 

Neutral detergent fibre              45.16 

Acid detergent fibre               35.20 

Acid detergent lignin               16.95 

 

 

Table 2 - Gross composition of experimental diets - PWSBS (kg/100kg) 

Ingredients T1 (Control) T2 (2%) T3(4%) 

Palm wine soaked baobab seed 0.00 2.00 4.00 

Cassava peel 42.00 40.00 38.00 

Rice Bran 30.00 30.00 30.00 

Soya bean Hulls 20.00 20.00 20.00 

Palm Kernel Cake (PKC) 5.00 5.00 5.00 

Di-Calcium Phosphate (DCP) 1.00 1.00 1.00 

Premix 1.00 1.00 1.00 

Salt 1.00 1.00 1.00 

TOTAL 100.00 100.00 100.00 

 

Table 3:  Chemical composition of Experimental diets - PWSBSM 

Constituent   (%) T1(0%) T2(2%) T3(4%) 

Dry matter 92.74
a
 91.08

b
 93.58

a
 

Crude protein 21.64
c
 26.78

a
 25.38

b
 

Crude fibre 16.34
b
 17.35

a
 17.63

a
 

Ether extract 3.85 4.27 4.97 

Ash 4.37
c
 8.93

a
 7.11

b
 

Nitrogen free extract 46.55
a
 33.75

c
 38.48

a
 

Neutral detergent fibre 51.60
b
 55.55

a
 54.65

a
 

Acid detergent fibre 37.35
c
 42.25

a
 40.75

b
 

Acid detergent lignin 12.20
b
 14.00

a
 14.13

a
 

              
abc

 Means within each row with different superscript are different (P<0.05) 

              PWSBSM – Palm Wine Soaked Baobab Seed Meal 
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Table 4 : Intake, growth and feed conversion ratio of West African Dwarf sheep Fed 

Graded Level of PWSBSM 

Treatments/ 

Parameters (kg) 

T1  

(Control) 

T2  

(2%) 

T3  

(4%) 

 

SEM 
Initial body weight (kg)  15.04 15.40 15.88 1.80 
Final body weight  (kg)  19.83

b
 20.89

b
 22.56

a
 2.50 

Average feed intake (kg)  4.44
c
 4.92

b
 5.17

a
 1.05 

Weight gain (kg)  4.79
c
 5.49

b
 6.68

a
 1.50 

Feed conversion ratio (FCR)  0.93
a
 0.89

a
 0.77

b
 0.00 

abc
 Means within each row with different superscript are different (P<0.05) 

 

Table 5: Haematological parameters of West African Dwarf Sheep Fed Graded Level  of 

PWSBSM 

Treatments  

/Parameters   

T1   

(Control)   

T2   

(2%)   

T3   

(4%)   

  

SEM   

PCV %   28.67
b 

  31.00
a 
  24.50

c 
  2.11   

HB (g/dL)   9.53
c 
  11.80

b 
  13.00

a 
  1.23   

RBC (x10
12

/L)   12.08
b 

  12.32
b 

  14.04
a 
  1.18   

WBC (x10
9
/L)   7.20

c 
  8.60

b 
  10.05

a 
  2.10   

MCV (fL)   15.00
b 

  15.66
c 
  16.50

a 
  1.00   

MCH (pg)   8.33
a 
  11.67

c 
  12.00

a 
  1.50   

MCHC (g/dL)   30.33
b 

  31.00
c 
  33.00

a 
  1.95   

Lymphocytes (%)   55.00
c 
  70.95

a 
  66.05

b 
  3.50   

Neutrophils (%)   35.00   35.00   34.65   2.55   

Basophils (%)   0.50
c 
  0.75

b 
  0.92

a 
     - 

Eosinophils (%)   4.25
b 

  6.20
a 
  6.00

a 
  1.05   

Monocytes (%)   1.66
b 

  2.70
a 
  2.65

a 
  1.00   

abc
 Means within each row with different superscript are different (P<0.05)  

PCV = Pack Cell Volume,HB = Haemoglobin, RBC = Red Blood Cell, WBC = White Blood 

Cell, MCV = Mean Corpuscular Volume, MCH = Mean Corpuscular Haemoglobin, MCHC = 

Mean Corpuscular Haemoglobin Concentration,  

 

 

Table 6: Serum Biochemical Indices of West African Dwarf Sheep Fed Graded Level of 

Palm wine soaked Baobab Fruit Meal Supplement. 

Treatments / Parameters T1 (Control) T2 (2%) T3 (4%) SEM 

Total Protein (g/l) 72.67
a
 70.67

b
 73.50

a
 1.33 

Creatinine (mg/dl) 1.27
c
 1.67

a
 1.50

b
 0.78 

Cholesterol (mg/dl) 72.52
a
 71.92

b
 71.92

b
 3.16 

Globulin (g/L) 31.33
c
 38.67

a
 36.50

b
 1.82 

Albumin (g/L) 41.34
a
 32.00

c
 37.00

b
 1.90 
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Albumin/Globulin Ratio 1.31
a
 0.83

b
 1.01

a
 0.50 

AST (IU/L) 61.67
b
 61.00

ab
 66.50

a
 2.90 

ALT (IU/L) 23.33
c
 26.67

a
 26.00

b
 1.75 

abc
 Means within each row with different superscript are different (P<0.05)                 

AST: Aspartate Amino Transferases ALT: Alanine Amino Transferases, ALP: Alkaline 

Phosphatase. 

 


