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ABSTRACT: This study was conducted at the Department of Animal Science’s Teaching and Research farm of Usmanu 
Danfodiyo University, Sokoto to evaluate the effect of feeding different kanwa based mineral licks on blood profile of Uda 
rams. Blood of twenty (20) yearlings Uda rams aged by dentition were used to evaluate the effect of Kanwa-based mineral 
blocks. Four (4) animals were allotted to each treatment (Kanwa block) with each animal serving as a replicate. The Kanwa 
used were Kanwan Bai-Bai, Kanwan Kolo, Hogga, Balma and conventional mineral lick to represent treatment 1, 2, 3, 4 
and 5 respectively. Data was collected at the end of the experiment. The result of haematological analysis showed 
significant (p<0.05) differences in all the parameters analysed except PCV, MCH, WBC and eosinophil; the result indicated 
that all the values where within the normal reference range except in MCHC where animals placed in T2 and T3 shows 
values slightly above the normal range. The result of serum biochemistry showed that all the values measured were within 
the normal reference range for sheep except the albumin of animals placed in T3 which had values slightly above the 
normal range. The serum mineral composition showed that Potassium levels were higher in T2 and lower in T4; however, 
there was no difference between animals placed in treatments 1, 2 and 3, so also between treatments 1, 3 and 4. The 
study concluded that Kanwa positively affected sheep production with no adverse effect on both haematological and serum 
chemistry, hence little health hazard is associated with feeding Kanwa-based blocks on growing Uda rams. 
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INTRODUCTION 
 

Nigeria’s ruminant animal population comprises of about 
16.2 million Cattle, 33.1 million Sheep and 52.5 million 
Goats (FAO, 2017). Several reports (FDLPCS, 1992; 
Umunna and Iji, 1993; Adegbola, 2004; Malami, 2005; 
Aregheore, 2009) have indicated that over 90% of the 
ruminant animals in Nigeria are produced under various 
traditional extensive systems (pastoral, agro-pastoral and 
village herding). Northern Nigeria is home to over 80% of 
the ruminant population in Nigeria with significant 
percentage of small ruminants found with the small holder 
farmers under subsistence production (Edemayio, 2013). 
These animals rely on grazing of natural forages found in 
native range lands and fallows, crop residues and 
agricultural by-products as the main sources of their feed. 
The inadequacy  of  nutrients  from  these  sources  of  feed  

result in low productivity of the animals. 
Up to eighteen (18) mineral elements have been found 

to play essential functions in the plants and animals’ 
metabolism. They include Calcium (Ca), Phosphorus (P), 
Sodium (Na), Chlorine (Cl), Potassium (K), Magnesium 
(Mg), Sulphur (S) (designated as major or Macro-minerals, 
required by animals at more than 100ppm). Others areIron 
(Fe), Zinc (Zn), Copper (Cu), Cobalt (Co), Manganese 
(Mn), Iodine (I), Selenium (Se), Chromium (Cr), 
Molybdenum (Mb), Silicon (Si), Nickel (Ne), Arsenic (Ar) 
(designated as trace elements or Micro-minerals, required 
by animal at less than 100 ppm). Other elements whose 
essentiality is inconclusive include Vanadium (Vd), Boron 
(B), Lithium (Li), Lead (Pb), Fluorine (F), Cadmium (Cd) 
and   Tin   (Sn)   (ACIAR,  1996).  McDonald   et   al.  (2011) 
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restricted essentiality to a mineral element that has been 
proven to have a metabolic role in the animal body. 
However, Marcy and Grey (2005) asserted that an element 
is generally considered essential if it is proven that the 
purified diets lacking the element cause deficiency 
symptoms in animal and that those symptoms can be 
eradicated or prevented by adding the element to the diet. 
Although mineral elements make up a small portion of an 
animal’s diet, they play important roles not only in their 
metabolism of the food substances, but also in their health, 
growth and reproduction. Numerous mineral deficiencies, 
imbalances and toxicities have been reported as 
economically important in livestock production throughout 
the world (McDonald et al., 2011).   

Offering of Kanwa either on free-access or incorporated 
in the diet of animals to supplement mineral needs has 
been in used for long, however, there is little or no 
scientifically-published work on the effect of feeding 
Kanwa-based mineral block to ruminant animals in this 
ecological zone. The study also evaluated the effect of 
feeding Kanwa on haematological and serum biochemistry 
of sheep. 
 
 

MATERIALS AND METHODS 
 

Description of the experimental site 
 
This study was conducted at the Livestock Teaching and 
Research Farm of the Department of Animal Science, 
Faculty of Agriculture, Usmanu Danfodiyo University, 
Sokoto, Nigeria. Sokoto is located at latitudes 13° 0’ 
21.1428’’ N and longitudes 5° 14’ 51.1872’’ E 
(LatLong.net, 2018). Sokoto state is within the Sudan 
Savannah vegetation zone and on 350 m altitude. The 
climate is characterised by two distinct seasons (wet and 
dry). The wet season starts in May/June and end in 
September/October while the dry season covers from 
October to April/May. Mean annual rainfall varies from 500 
to 700 mm with a wider inter annual variations. Relative 
humidity is moderate to high (51 to 79%) during the rainy 
season and very low (10 to 25%) during the dry season. 
Mean monthly temperatures vary widely; from 14°C in 
December/January to about 41°C in April with annual 
mean of 29°C (Mamman et al., 2000). 
 
 

Kanwa-based mineral block formulations 
 
Varieties of Kanwa and binding agents (gum Arabic and 
locust bean powder) used in this research were sourced 
from Kara market, Sokoto (Table 1a and b). 
 
 

Formation of Kanwa-based mineral lick blocks 
 
A rubber pan (mudu) was used to form the Kanwa blocks.  

 
 
 
 
Five hundred gram (500 g) of gum Arabic was dissolved in 
2 litres of water and was later mixed with the remaining 
ingredients as shown in Table 1. The ingredients were 
homogeneously mixed. The mixture was then poured into 
the wooden frame lined with polythene bag and allowed to 
dry at room temperature to form the block. 
 
 

Experimental animals and their management 
 
Twenty (20) yearlings Uda rams aged by dentition (Dyce 
et al., 2002) and apparently healthy were purchased and 
used for this experiment. The rams were quarantined for 
two weeks and dewormed with Banmith II @12.5 mg/kg 
body weight. They were also treated against ecto and endo 
parasite using Ivermectin @1 ml per 10 kg body weight. 
The rams were also treated with oxytetracycline HCl (a 
broad-spectrum antibiotic) at dosage of 2 ml/10kg body 
weight against any possible bacterial infection. Prior to the 
commencement of the experiment, the animals were 
managed intensively and group-fed with cowpea hay and 
wheat offal for two weeks adaptation period. Experimental 
animals were balanced for weight before allotting to 
treatments and fed basal diet containing 2180 kcal energy, 
12% crude protein and 19.4% crude fibre. Gross 
composition of the basal diet is shown in Table 2. The 
feeding trial lasted for twelve (12) weeks during which 
experimental mineral blocks were offered. 
 
 

Treatments and experimental design 
 
Completely Randomised Design was used in allotting the 
experimental animals to treatment. Kanwan-Baibai-mixed 
Lick (KBM), Kanwan-Kolo-mixed Lick (KKBM) Balma-
mixed Lick (BMK) and Hogga-mixed Lick (HMK) 
represented treatments 1, 2, 3 and 4 respectively, while 
Conventional Mineral Lick (CML) was used as treatment 5 
(control). 
 
 

Blood sample collection 
 

At the end of the feeding experiment, three animals per 
treatment were selected for blood sampling. The animals 
were fasted overnight and blood was collected the 
following morning. The blood samples were aseptically 
collected via jugular vein using 10 ml sterilized disposable 
syringe and 21 Gauge-needle from each animal. Ten (10 
ml) was collected in which about 3 ml was put in Ethylene 
Diamine Tetra-acetic Acid (EDTA) bottle while 7 ml in plain 
bottle. The samples in the EDTA bottles were used for 
haematological analysis, while the samples in the plain 
tubes was centrifuged at 1400 rpm for five minutes to 
separate the serum from the whole blood at room 
temperature. The serum was used for serum biochemical 
analysis. 



 

 

 
 
 
 

Table 1a. Formulation of the Kanwa-based mineral lick. 
 

Ingredient (%) 
Treatments 

1 2 3 4 5 

Kanwanbaibai 75 - - - - 

Kanwankolo - 75 - - - 

Balma - - 75 - - 

Hogga - - - 75 - 

Gum Arabic 10 10 10 10 - 

Locust bean powder 15 15 15 15 - 

Total 100 100 100 100 - 
 

Note: Treatment 5 (control) represent conventional mineral lick. 
 
 
 

Table 1b. Composition of a conventional mineral lick. 
 

Contents Quantity (mg) 

Manganese oxide 145 
Cobalt 15 
Zinc 230 
Copper 162 
Iron 800 
Selenium 5 
Iodine 10 
  
Analytic constituents Percentage (%) 
Sodium as Sodium chloride 37.6 
Magnesium as Magnesium oxide 0.32 
Ash 85 

 

Source: Hebei New Century Pharmaceutical Co. Ltd. 

 
 
 
Table 2. Gross composition of the experimental basal diet. 
 

Ingredient Composition (%) 

Maize 14.00 

Soybean meal 15.00 

Cowpea husk 30.00 

Wheat offal 25.00 

Rice Milling Waste 15.00 

Salt 1.00 

Total 100 
 

Energy 2181 kcal/kg; crude protein 12%; crude fibre 19.4%. 
 
 
 

Haematological and serum biochemical analysis 
 
Haematological analysis 
 
The haematological parameters determined were packed 
cell volume (PCV), red blood cells (RBC) count, total white 
blood cells (WBC) count, leucocytes differential count and 
haemoglobin concentration (Hb) using the methods 
described  by   Bush    (1991).   Erythrocyte   indices   [mean  
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corpuscular volume (MCV) and mean corpuscular 
haemoglobin concentration (MCHC)] were computed 
using standard formula outlined by Schalm et al. (1975) as 
shown below: 
 

MCV (fl) =
PCV

 RBC Count (In 106/Mn3)
𝑥100 

 

MCH (pg) =
Hb (G/Dl)

 RBC (In 106/Mn3)
𝑥100 

 

MCHC =
Hb (G/Dl)

 PCV (%)
𝑥100 

 
Where: MCV = mean corpuscular volume, PCV = parked 
cell volume, RBC = red blood cell, MCH = mean 
corpuscular haemoglobin, Hb = haemoglobin, MCHC = 
mean corpuscular haemoglobin concentration. 
 
 
Serum biochemical analysis 
 
The serum biochemical parameters evaluated were total 
protein, albumin and globulin concentrations, urea and 
serum cholesterol. 
 
Serum protein: The plasma total protein was measured 
using biuret reaction according to the procedure of Savory 
et al. (1968). 
 
Albumin concentration: Albumin protein in the serum 
was measured by colorimetric estimation using sigma 
assay kits as outlined by Baker and Silverston (1985). 
 
Globulin concentration: This was calculated by 
subtracting albumin value from total protein value (Baker 
and Silverston, 1985). 
 
Serum urea: The serum urea concentration estimation 
was carried out by the diacetyl monoxime (Bush, 1991). 
The protein was first precipitated by trichloroacetic acid. 
The urea in the filtrate was then reacted with diacetyl 
monoxime in the presence of acid, oxidizing reagent and 
thiosemicarbazide to give a coloured solution. This was 
then measured in a photoelectric colorimeter at a 
wavelength of 520 nm (Bush, 1991). 
 
Urea concentration (mmol/l) = at/ar x 100 
 
Where: At = Absorbance of the taste sample and Ar = 
Absorbance of the reference sample 
 
Serum cholesterol: Serum cholesterol concentration was 
determined by colorimetric enzyme method as outlined by 
Bush  (1991). The  method  involved  enzymatic  hydrolysis 
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and oxidation which terminates in the production of a red 
coloured solution. The concentration was determined after 
reading the colorimetric at 546 nm. 
 
Serum electrolytes: Serum sodium and potassium were 
determined using Flame Spectrophotometric method as 
described by Varley et al. (1980), while Calcium was 
determined by Flame Spectrophotometric method as 
described by Trudean and Freier (1967). 
 
 
Statistical analysis 
 
Data generated was subjected to analysis of variance 
using completely randomized design (Steel and Torrie, 
1980). Least significant difference (LSD) was used to 
separate the means. The data were analysed using SAS 
(2002). 
 
 
RESULTS 
 
Haematology of growing Uda rams offered different 
Kanwa-based mineral blocks 
 
The result of the haematological analysis was presented 
in Table 3. The result shows significant (p<0.05) difference 
in all the parameters analysed except PCV, MCH, WBC 
and eosinophil. The only significant difference (p<0.05) 
observed with regards to RBC was between animals 
placed in treatment 1 and 2. MCV values were significantly 
higher in treatment 2 and 3, while lower (p<0.05) in 
treatment 1 and 4. Significantly higher (p<0.05) levels of 
MCHC were also recorded in treatment 2 and 3 while the 
lowest (p<0.05) was in treatment 5. The result showe no 
significant difference (p˃0.05) between all the treatments 
regards to MCH levels. Higher (p<0.05) levels of 
monocytes were recorded in animals placed in treatment 
5, there was no difference between treatment 2 and 5, 
likewise between treatment 1, 2, 3 and 4. The result show 
that the only observed difference with regards to 
lymphocytes was between treatment 3 and those in 
treatment 1 and 5. 
 
 
Serum biochemistry levels of growing Uda rams 
offered different Kanwa-based mineral block 
 
Result of blood serum biochemistry of Uda rams fed 
different types of Kanwa-based mineral block was 
presented in Table 4. The result shows significant (p<0.05) 
difference in serum albumin levels only. All the values 
measured were within the normal reference range for 
sheep except in albumin where animals placed on 
treatment 3 had values slightly above the normal range. 
The only observed significant (p<0.05) difference in terms  

 
 
 
 
of albumin was between animals placed on treatment 1 
and 3. 
 
 
Serum electrolytes levels and enzymes activity of 
growing Uda rams offered different Kanwa-based 
mineral blocks 
 
The result of serum electrolytes and enzymes of Uda rams 
offered different Kanwa-based mineral blocks was 
presented in Table 5. The result showed significant 
(p<0.05) difference in total bilirubin, bicarbonate, 
potassium and sodium levels. The only significant (p<0.05) 
difference with regards to total bilirubin was between 
treatment 2 and 4 while in terms of bicarbonate it was 
between treatment 2 and those in treatments 4 and 5. The 
result showed that potassium levels were higher in 
treatment 2 and lower in treatment 4; there was no 
difference between animals placed in treatments 1, 2 and 
3, so also between treatments 1, 3 and 4, likewise between 
treatments 4 and 5. Sodium levels where significantly 
(p<0.05) higher in treatment 2; there was no significant 
(p>0.05) difference between animals placed in treatments 
2 and 3, so also between treatments 1 and 3, and likewise 
between treatments 1, 4 and 5. 
 
 
DISCUSSION 
 
Haematology of growing Uda rams offered different 
types of Kanwa-based blocks 
 
Haematological components which consist of red blood 
cells, white blood cells or leucocytes, mean corpuscular 
volume, mean corpuscular haemoglobin and mean 
corpuscular haemoglobin concentration are valuable in 
monitoring feed toxicity especially with feed constituents 
that affect the blood as well as the health status of farm 
animals (Oyawoye and Ogunkunle, 2004). The 
haematological results of this study suggest that Kanwa-
based block does not pose any threat with regards to 
health status of sheep. The haematological changes 
indicate insignificance difference between animals fed 
different types of Kanwa-based mineral blocks and those 
fed conventional mineral lick in terms of PCV, WBC, and 
eosinophil counts, though there were higher values of 
MCHC in treatment 2 and 3 which may lead to a condition 
known as polycythemia. The result shows that the animals 
have high level of WBC counts indicating that they are 
capable of generating antibodies in the process of 
phagocytosis and have high degree of resistance to 
diseases (Soetan and Oyewole, 2009) and enhance 
adaptability to local environmental and disease prevalent 
conditions (Issac et al., 2013; Iwuji and Herbert, 2012; 
Kabir et al., 2011; Okunlola et al., 2012). The variation in 
lymphocytes  and  monocytes  may  be  as  a result of other 
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Table 3. Haematological parameters of growing Uda rams offered different Kanwa-based mineral block. 
 

Parameter 
Treatment 

SEM 
*Reference 

values 1 2 3 4 5 

Haemoglobin (g/dL) 8.5b 9.17ab 8.73ab 9.3ab 9.63a 0.32 9-15 

PCV (%) 25.33 28 27.33 25.67 27.67 1.35 27-45 

RBC (x106/ul) 7.33b 10.34a 9ab 8.67ab 9ab 0.71 9-15 

MCH (pg) 8.68 8.83 9.17 8.88 9.07 0.29 8-12 

MCV (fl) 33.34b 34.67a 35a 33.67b 34.33ab 0.38 28-40 

MCHC (g/dL) 34b 34.67a 35.67a 34b 31.67c 0.50 31-34 

WBC (x 109/L) 4.43 4.93 4.57 4.47 4.63 0.28 4-12 

Monocytes (x 109/L) 0.6b 0.77ab 0.63b 0.63b 0.9a 0.06 0-0.8 

Lymphocytes (x 109/L) 2.36b 3.33ab 4.0a 3.67ab 2.33b 0.45 2-9 

Eosinophil (x 109/L) 0.6 0.7 0.87 0.93 0.7 0.20 0-1.0 
 

a,b,c means in the same row with different superscripts are significant (p<0.05) different. 1= KanwanBai Bai block, 2= KanwanKolo block, 3= Balma 
block, 4= Hogga block, 5 = Conventional Lick (Source: Elmhurst et al., 2002). 

 
 
 

Table 4. Serum biochemistry levels of growing Uda rams offered different Kanwa-based mineral blocks. 
 

Parameters 
Treatment  

SEM 

*Reference 
values 1 2 3 4 5 

Albumin (g/dl) 2.37b 2.83ab 3.07a 2.67ab 2.8ab 0.15 2.4-3 

Globulin (g/dl) 3.93 4 3.93 3.8 3.73 0.12 3.6-4.9 

Total protein (g/dl) 6.3 6.83 7.00 6.47 6.53 0.22 6-7.9 

HDL (Mmol/L) 0.51 0.86 0.94 0.57 0.62 0.19 0.8-2.6 

LDL (Mmol/L) 1.86 1.74 1.97 1.83 1.72 0.15 0.5-4.3 

Creatinine (umol/L) 79.67 72.33 74.67 78.83 71.00 2.97 70-105 

Cholesterol (mmol/L) 0.58 0.65 0.65 0.63 0.65 0.05 1.05-1.5 

Urea (mmol/L) 5.15 4.57 4.80 4.63 4.53 0.38 3-10 
 

a,b,c means in the same row with different superscripts are significant (p<0.05) different. 1= KanwanBai Bai block, 2= KanwanKolo block, 3= 
Balma block, 4= Hogga block, 5 = Conventional Lick (Source: Elmhurst et al., 2002). 

 
 
 

Table 5. Serum enzymes activity and electrolytes levels of growing Uda rams offered different Kanwa blocks. 
 

Parameter 
Treatments 

SEM 
*Reference 

values 1 2 3 4 5 

AST (u/L) 64.67 62 70.68 62 67 2.98 60-280 

ALT (u/L) 23 24.17 23.6 24 25.17 0.7 22-38 

ALP (u/L) 104 103 113 117.3 114.3 20.86 70-390 

Direct bilirubin (umol/L) 0.76 1.01 1.32 0.93 1.33 0.25 0-4.61 

Total bilirubin (umol/L) 1.12ab 1.82a 1.03ab 0.57b 1.3ab 0.22 1.71-8.55 

Chloride (Mmol/L) 96.32 96.67 97 100.3 98.62 2.02 95-103 

Bicarbonate (Mmol/L) 26.3ab 27.67a 27ab 25.67b 26b 0.43 21-28 

Potassium (Mmol/L) 5.27ab 5.67a 5.2ab 4.2c 4.63bc 0.24 3.9-5.4 

Sodium (Mmol/L) 143.33bc 151.33a 148ab 139.67c 141.67c 1.58 142-152 
 

a,b,c means in the same row with different superscripts are significant (P<0.05) different. 1= Kanwanbaibai block, 2= KanwanKolo block, 3= 
Balma block, 4= Hogga block, 5 = Conventional Lick (Source: Elmhurst et al., 2002). 

 
 
 

factors that can affect or alter the animal welfare index not 
necessarily as a result of the Kanwa or conventional 
mineral block intake. Animals place in treatment 1 show 

reduced RBC which implies reduction in the level of 
oxygen that would be carried to the tissues as well as the 
level of carbon dioxide returned to  the  lungs  (Issac et al., 
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2013; Soetan and Oyewole, 2009) leading to decrease 
rate of metabolism; this is further explained by the result of 
digestibility in this study especially with regards to crude 
fibre and dry matter digestibility in general. 
 
 
Serum biochemistry of growing Uda rams offered 
different Kanwa-based blocks 
 
All the values measured were within the normal reference 
range for sheep except in albumin where animals placed 
in treatment 3 have values slightly above the normal range. 
The result of this study found that albumin, which is the 
main protein in blood that binds water cations (such as 
Ca2+, Na+ and K+) (Harper et al., 1977), are lower in 
animals fed treatment 1 (2.37 g/dl) compared to treatment 
3 (3.07 g/dl). The decrease in concentration may suggest 
that haemo-concentration of plasma electrolytes are low or 
it may be due to the fact that treatment 3 have high MCV 
compared to treatment 1 which may lead to hypertonocity 
as a result of which plasma electrolytes levels increase. 
Similar findings was also reported by Jibike and Igbokwe 
(1993) who worked with Mangul (another variety of 
Kanwa) on sheep suggest that with concomitant loss of 
intracellular fluids by RBC because of osmotic diffusion, 
increase in MCV is an indication of increase in 
erythropoiesis (Schalm et al., 1975) and the absence of 
such suggest Mangul does not induce such effect (Harper 
et al., 1977). The result shows that all other parameters 
are within the normal range. 
 
 
Serum electrolytes and enzymes of growing Uda rams 
offered different Kanwa-based mineral blocks 
 
The result of the serum electrolytes and enzymes shows 
that the values are within the normal range (1.71 to 8.55) 
for all the treatments except in total bilirubin where it is 
below T4 (0.57); also, in treatment 2, value of potassium 
(5.67) is above the normal range. The result shows that all 
parameters remain same across the treatments except in 
bicarbonate, sodium, potassium and total bilirubin. This 
trend was also reported by Jibike and Igbokwe (1993) with 
an increase in plasma potassium and bicarbonate but no 
variation in sodium, chloride, calcium and inorganic 
phosphate when sheep are fed high level of Mangul (a 
variety of Kanwa). The higher level of potassium, sodium, 
and bicarbonate may be as a result of the Kanwa intake 
which are known to be high in those minerals. The 
electrolyte levels evaluated is within the normal range, this 
is an indication that Kanwa blocks may not interfere with 
the normal renal function of the animals. High ALP could 
indicate liver flukes and pyrrolizidine alkaloid toxicity 
(Infovets, 2015). However, high levels of ALP can be 
normal in growing animals due to growth of bones 
(Infovets, 2015). However, high ALP values are indication  

 
 
 
 
of high quality protein in the diet, however, values from this 
study are just above average. The bilirubin and AST values 
are within the normal range. 
 
 
Conclusion 
 
The study concluded that offering Kanwa especially 
Kanwan Kolo positively affect sheep production with no 
adverse effect as result of both haematological and serum 
chemistry shown, hence little health hazard is associated 
with feeding Kanwa-based blocks on growing Uda rams. 
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