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ABSTRACT 

An investigation was conducted to determine the effect of tigernut based diets on the 
haematology and serum characteristics of broiler finisher. Two hundred and twenty five broiler 
birds were assigned to the five experimental diets in which tigernut meal replaced maize at 0%, 
25%, 50%, 75% and 100% respectively at 45 birds per treatment which was further sub-divided 
into 3 replicates of fifteen birds each in a completely randomized design. Results indicated a 
decrease in haematological values of Packed cell volume , Haemoglobin, Red blood cell and 
Mean cell volume as tigernut increased in diets (p<0.05) while white blood cell and lymphocyte 
values were directly proportional to the concentration of tigernut meal in the diets (p<0.05). 
However, the serum values decreased with increased dietary inclusion of tigernut except 
creatinine and Urea (p<0.05). There was no significant difference (p>0.05) among the treatment 
groups for globulin, cholesterol and bilirubin. This study showed that tigernut meal cannot  totally 
replace maize in broiler finisher diets but could be tolerated up to 50% dietary inclusion without 
compromising the physiological status of the birds. 
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INTRODUCTION 

The major aim of animal nutritionist is to formulate 
diets that will enhance the performance of the 
livestock/fishes by supplying the nutrients needed for 
growth and production without necessarily 
compromising their physiological/health status. Many 
non-conventional feedstuffs such as tigernut have not 
been extensively used as monogastric feed 
component such as poultry and fish due to the 
inherent high fibre and anti-nutrients which includes 
Alkaloid, Tannins, Phytate, Trypsin inhibitors and 
Phytin Phosphorus (Oladele et al., 2009). These 
factors have been reported to be relatively 
deleterious to the animals particularly monogastrics 
fed diets containing such unprocessed or raw 
feedstuff(s) (David, 2009). 

However, the present reality in third world countries 
to source for alternative energy sources to cereal 
based ingredients has necessitated the need to 
investigate the potentials of some other energy 
feedstuffs such as tigernut that are cheap and readily 
available with less competition with humans and 
beer-brewing industries compared to maize in fish 
and livestock nutrition. This will reduce the cost of 
feed and animal products such as meat and eggs 
among others for Nigerian populace. 

The study on the changes in blood characteristics of 
livestock and fishes have been widely studied, 
particularly in regard to detecting the health status 
from diseased or stressed animals exposed to 
different toxicants and metabolic stress( Ezeri, 2001; 
Joshi et al., 2002; Osuigwe et al., 2005; Emenalom et 
al., 2009; Obidinma, 2009) . Blood as a good 
indicator to determine the health of organisms is 
considered a vital tool in development of animal 
agriculture. This trial was designed to determine the 
effect of feeding graded levels of tigernut diets on the 
haematology and serum biochemistry of broiler 
finisher. 

MATERIALS AND METHODS  

Source and Processing of tigernut: The tigernuts 
used for the study was purchased from the open 
market at “AMA-HAUSA” in Owerri , Nigeria. The 
tigernut seeds were sundried for 5days  and passed 
through a hammer mill, to produce tigernut meal. The 
drying process was to reduce excess moisture so as 
to prevent rancidity of the material and growth of 
moulds. 

Experimental diets: Five broiler starter experimental 
diets were formulated such that tigernut meal 
replaced maize at 0%, 25%, 50%, 75% and 100% 
dietary levels respectively.  Other conventional feed 
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ingredients such as Maize, fish meal, soya bean 
meal, wheat offal, bone meal, palm kernel meal 
(PKM), vitamin-premix, and salt were procured from 
Zion Farm Feed Mills, Egbu, Owerri, Imo State. A 
sample of tigernut meal and experimental diets were 
subjected to proximate analysis (Tables 1 and 2) 
using standard procedures according to AOAC, 1995. 
The tigernut meal was further subjected to 
phytochemical analysis for anti-nutritional inhibitors 
using standard methods (Table 3 ). Composition of 
experimental diets is presented on Table  4. 

Table 1: Proximate composition of tigernut meal 
(%DM) 

Parameters        Concentration (%) 

Moisture content   7.62 
Crude protein    8.44 
Ether extracts    27.71   
Crude fiber    11.69 
Ash     3.51 
NFE     41.03 

 

 

Table 2:   Proximate  analysis of the treatment diets fed   broiler finisher chicks 
 

Dietary levels of Tigernut meal  
    0%  25%  50%  75%  100% 
Crude protein   20.75             20.33        20.12         19.62            18.43 
Crude fiber          5.09  5.84  6.07  6.00  6.31 
Ether extract   4.26  5.05  5.74  6.01  6.81 
Ash    5.56  8.15  7.42  7.50  6.31 
*ME (Kcal/kg)             2809.42           2894.36  2979.72 3064.87        3250.02 
*  ME = Metabolisable energy calculated 
  

Table 3.   Phytochemistry of raw tigernut meal 

Parameters                   Quantity 

Tannin (%)    1.59 
Saponin (%)    1.23 
Phytate (mg/g)    18.12 
Phytin Phytate (mg/g)   6.11 
Phenols (%)    1.31 
 

Table 4.     Ingredients composition of the experimental diets fed broiler finishers 
Replacement levels  

Ingredients  0%  25%  50%  75%  100% 
 
Maize   52.00  39.0  26.00  13.00  0.00 
Tigernut meal   0.00  13.00  26.00  39.00  52.00 
Soybean meal   20.00  20.00  20.00  20.00  20.00 
Wheat offal  10.00  10.00  10.00  10.00  10.00 
Fish meal  2.00  2.00  2.00  2.00  2.00 
Palm kernel cake 10.00  10.00  10.00  10.00  10.00  
Blood meal  2.00  2.00  2.00  2.00  2.00 
Bone meal  3.00  3.00  3.00  3.00  3.00 
Lysine    0.25  0.25  0.25  0.25  0.25 
Methionine  0.25  0.25  0.25  0.25  0.25 
Salt   0.25  0.25  0.25  0.25  0.25 
Vit/Min.Premix  0.25  0.25  0.25  0.25  0.25 
Total   100.0  100.0  100.0  100.0  100.0 
Cost/25kg feed (N)      2056.50          2017.50            1978.50             1939.50            1900.50 

To provide the following per kg of diet: 
 
 
Vit A; 1000Iu; Vit D;2000 Iu, Vit E; 5Iu, Vitk, 2.5mg, 
Ribofiavin, 5.5mg, vitamin 12, 0.01mg, vitamin z, 
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0.01mg panthothenic acid; 6mg, Nican, 5mg, 
chlorinem 3mg, folic, 4mg, mn, 8mg, zn; 0.5mg, 
iodine, 1.0mg; 0, 1.2mg, Cu, 10mg, Fe; 20mg. 
 

Experimental Birds and Design: Two hundred and 
twenty five (225), 4 week-old broiler chicks (Anak 
strain ) were procured from Obasanjo Farms Limited 
Ogun State , Nigeria. The birds were divided into five 
groups of forty five (45) birds each and randomly 
assigned to the five treatment diets in a Completely 
Randomized Design (CRD). Each group was further 
sub-divided into three replicates of fifteen birds each 
and housed in a deep litter compartment measuring 
6.0m x 4.0m. Feed and water were provided ad-
libitum and other routine poultry management 
practices maintained. 

Blood Sample Collection: At the end of the 3 weeks 
feeding trials, two birds were randomly selected from 
each replicate, starved of feed overnight but not 
water. From the selected birds, 10ml blood sample 
was collected from each bird through the wing vein 
with a 10ml sterile syringe.  

 

The blood so far collected was used for assessment 
of haematological indices and serum biochemistry 

studies. 5ml of blood samples were collected into 
Bijon bottles containing ethylene diamine tetraacetic 
acid (EDTA) as the anti-coagulant. 

 

These were used for haematological assay. The 
remaining 5ml of blood samples were collected into 
the vial bottles (without anti-coagulant) and was 
allowed to coagulate to produce sera used for serum 
biochemical analysis. The blood samples collected 
were taken to the laboratory for haematological 
assessment (Campbell, 1988) such as Packed cell 
volume (PCV), Red blood cell (Erythrocyte) count 
(RBC), Mean cell volume (MCV), Mean cell 
Haemoglobin (MCH), Mean cell Haemoglobin 
concentration (MCHC), Haemoglobin (Hb) and white 
blood cell (leukocyte) count. For serum biochemistry, 
the following were determined; total serum protein, 
serum albumen, serum globulin, serum urea, serum 
glucose, serum  creatinine  and serum cholesterol. 

 
RESULTS 

The summary of the results on the effects of varying 
levels of tigernut diets on the haematology and serum 
biochemistry of broiler finishers are presented on 
tables 5 and 6 respectively. 

 
Table 5.       Haematological characteristics of experimental broiler finisher  
 

                                         
PARAMETERS 

Dietary 
0% 

Levels     
25% 

 
50% 

 
75% 

 
100% 

 
SEM 

Pack cell volume (%) 30.30
a
 32.00

a
 28.70

ab
 25.70

b
 24.30

b
 0.63 

Haemoglobin (g/dl) 9.10
ab

 9.60
a
 8.80

b
 7.90

c
 7.80

c
 0.19 

Red blood cells (x10
6
µl) 2.41

a
 2.33

a
 2.13

a
 1.67

b
 1.43

b
 0.26 

White blood cells (x10
6
µl) 10.80

a
 33.20

c
 25.20

b
 36.40

d
 38.80

d
 1.13 

Mean cell volume (fl) 159.10
a
 124.30

b
 119.90

b
 115.80

c
 117.30

c
 0.52 

Mean cell Haemoglobin 
concentration (%) 

33.30
a
 33.30

a
 32.60

a
 30.90

b
 35.40

c
 0.09 

Mean cell haemoglobin (pg) 36.60
a
 38.40

b
 36.50

a
 38.50

b
 36.30

a
 0.01 

Neutrophil (%) 4.20
a
 7.00

c
 4.00

a
 3.00

b
 1.00

d
 0.74 

Lymphocytes (%) 53.00
a
 91.00

b
 86.00

b
 97.00

c
 97.00

c
 1.45 

Eosinophils (%) 0.00 1.00 0.00 0.00 0.00 0.01 

Monocytes (%) 0.00 1.00 0.00 0.00 0.00 0.01 

Basophils (%) 0.00 0.00 0.00 0.00 0.00 0.00 
abcd

 mean within rows with different superscripts are significantly different (P<0.05). 
SEM = Standard Error Mean 
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Table 6 : Serum biochemistry   of  broiler finishers fed experimental diets 
 

abcd
 means within rows with same superscripts are not significantly different (P>0.05). 

 

Packed cell volume (PCV):   The packed cell 
volume of  the finisher broilers were 30.30, 32.00, 
28.70, 25.70 and 24.30 for 0%, 25%, 50%, 75% and 
100% dietary treatments respectively. The result 
revealed significant differences between treatment 
groups (P<0.05) .The highest value of 32.00 was 
recorded from birds fed 25% tigernut based diets but 
was not significantly different (P>0.05) from PCV 
value obtained from the control group fed  0% 
tigernut diet. Nevertheless, the least value (24.30%) 
was obtained from broiler finisher fed 100% tigernut 
based diets, though there was no significant 
difference in value obtained from 75% dietary 
treatment (P>0.05). 

 Haemoglobin (HB):- The highest value of 9.60 was 
recorded from 25% group, while 0%, 50% 75% and 
100% groups have values of 9.10, 8.80, 7.90, and 
7.80 respectively, indicating significant differences 
among the treatment groups (P<0.05). 

 Red blood cells (RBC):- There were no significant 
differences between broiler finisher birds fed control 
(0%), 25% and 50% tigernut diets but these were 
significantly different (P<0.05) from groups fed 75% 
and 100% tigernut based diets.  The RBC values 
were 2.41, 2.33, 2.13 1.67 and 1.43 for 0%, 25%, 
50% 75% and 100% dietary treatment respectively. 

White blood cells (WBC):- The WBC values were 
10.80, 33.20, 25.20, 36.40 and 38.80 for 0%, 25%, 
50%, 75% and 100% dietary tigernut inclusion 
respectively,showing significant differences among 
the treatment groups (P<0.05). The lowest value of 
10.80 was obtained from the control (0%) group while 
the highest value of 38.80 was recorded at 100% 
dietary inclusion. 

Mean cell volume (MCV). The mean cell values 
obtained were 159.10, 124.30, 119.90, 115.80 and 
117.30fl for birds on diets 0%, 25%, 50%, 75% and 
100% inclusion levels respectively. Thus, there were 
significant differences (P<0.05) among the treatment 
groups. The highest value was obtained from the 
control group while least value was recorded from 
birds fed 100% tigernut diet. 

Mean cell haemoglobin concentration (MCHC): 
The MCHC values were 33.30, 33.30, 32.60, 30.90 
and 35.40% for birds on groups 0%, 25%, 50%, 75% 
and 100% tigernut diets respectively. There was no 
significant difference (P<0.05) between groups fed 
diets containing tigernut at 25%, 50% and 0% 
(control) but were significantly different from birds fed 
75% and 100% tigernut diets (P<0.05). 

Mean cell haemoglobin (MCH): The figures 
obtained were 36.60, 38.40, 36.50, 38.50 and 
36.30pg for broiler finishers fed diets containing 0%, 
25%, 50%, 75% and 100% inclusion of tigernut 
respectively.From the above, there was no significant 
difference (P>0.05) between birds fed control (0%), 
50%, 100% diets, all of which were significantly lower 
(P<0.05) than those of groups on 25% and 75% 
dietary levels. 

Neutrophil: The neutrophil values were 4.20, 7.00, 
4.00, 3.00 and 1.00% for birds on diets 0%, 25%, 
50%, 75% and 100% inclusion respectively. There 
was significant difference among the treatment 
groups (P<0.05). 

Lymphocytes: The lymphocyte values of 
experimental birds were 53.00, 91.00, 86.00, 97.00 
and 97.00 for birds fed diets containing tigernut at 
0%, 25%, 50%, 75% and 100% levels of inclusion 
respectively. There was a significant difference 
between birds on control group and those fed tigernut 
based diets (P<0.05).  

 Dietary levels 

Parameters 0% 25% 50% 75% 100% 

Total Protein (g/dl) 44.30
a
 39.3

b
 37.00

b
 35.80

c
 30.30

d
 

Albumin (g/dl) 2.56
a
 2.44

a
 2.46

a
 1.98

b
 2.09

b
 

Globulin (g/dl) 1.70
ab

 1.80
b
 1.60

a
 1.60

a
 1.40

c
 

Creatinine (mg/dl) 54.00
a
 61.00

b
 66.00

c
 65.00

c
 62.00

b
 

Urea (mg/dl) 4.40
a
 4.60

a
 4.90

b
 4.90

b
 4.90

b
 

Cholesterol (mg/dl) 3.33
a
 3.33

a
 3.34

a
 3.33

a
 3.33

a
 

Total Bilirubin (mg/dl) 6.50
a
 6.50

a
 6.50

a
 6.50

a
 6.50

a
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Serum biochemistry of broiler finishers fed 
tigernut based diets: Total protein: The total serum 
protein concentrations were 44.30, 39.30 37.00, 
35.80 and 30.30g/dl for birds fed diets 0%, 25%, 
50%, 75% and 100% respectively. The serum protein 
in the diets decreased as   level of tigernut increased. 
However, there was significant difference between 
the birds in control group and those fed the tigernut 
diets (P<0.05). 

Serum albumin: The concentration of serum 
albumin obtained were 2.56, 2.44, 2.46, 1.98 and 
2.09g/dl for dietary treatments 0%, 25%, 50%, 75% 
and 100% respectively. The serum Albumin 
concentration was highest in the control group while 
the least value of 1.98 was obtained from birds fed 
75% tigernut diet. There was no significant difference 
between the serum albumin of birds on 75% and 
100% levels of inclusion (P>0.05), both of which  
were significantly different from the control group. 
(P<0.05). 

Globulin: The values of 1.70, 1.80, 1.60,1.60,and 
1.40g/dl were obtained for 0%, 25%, 50%, 75% and 
100% dietary levels respectively. There was no 
significant difference among the treatment groups 
(P>0.0.5). except the group fed 100% tigernut based 
diet which was significantly different from the other 
dietary treatments (P<0.05). 

 Creatinine: There were significant difference 
(P<0.05) in creatinine concentration among the 
treatment groups. The values of 54.00, 61.00, 66.00, 
65.00 and 62.00mg/dl were obtained from birds on 
dietary treatments 0%, 25%, 50%, 75% and 100% 
respectively. The lowest value was recorded from the 
control group. 

Urea:  The Urea values of the groups were 4.40, 
4.60, 4.90, 4.90, and 4.90mg/dl for 0%, 25%, 50%, 
75% and 100% tigernut inclusion levels. There was 
no significant difference between values obtained 
from control group (P>0.05) and birds fed 25% 
tigernut diet. However, there were significant 
differences (P<0.05) among birds fed 0% and 25% 
tigernut diets and those birds fed tigernut at 50%, 
75% and 100% inclusion levels. 

 Cholesterol: There was no significant difference 
(P>0.05) among the treatment groups. The values of 
3.33, 3.33, 3.34, 3.33 and 3.33mg/dl were obtained 
from birds fed tigernut at 0%, 25% 50%, 75% and 
100% dietary levels. 

Total bilirubin: - The Bilirubin concentration of the 
experimental birds were 6.50, 6.50, 6.50 6.50 and 
6.50mg/dl for 0%, 25%, 50%, 75% and 100% dietary 

inclusion of tigernut. There was no significant 
difference (P>0.05) among the treatment groups.   

DISCUSSION 

Haematology and Serum biochemistry of finisher 
birds: The packed cell volume (PVC) values 
obtained from this study indicated that the 
concentration is inversely proportional to the dietary 
inclusion of tigernut in diets of the finisher birds. The 
highest value was obtained from the birds fed control 
diet, which decreased with increased replacement of 
tigernut. The poor values (p<0.05) in PCV of birds fed 
diets containing tigernut meal especially beyond 50% 
level which consequently had values below the 
recommended range of 30-40% (Siegmund, 1979; 
Justin, 2010) may be attributed to the anti-nutrients of 
raw tigernut meal such as trypsin inhibitors, tannins, 
phytate,  among others, that inhibit proper utilization 
of nutrients especially protein and iron necessary for 
red blood formation (Ayuk and Essien, 2009). Similar 
report was obtained when raw Jackbean diets were 
fed to African catfish (Osuigwe et al., 2005). 

Nevertheless, the reductions in haemoglobin and red 
blood cell counts which significantly  (P<0.05) 
differed in birds fed tigernut diets beyond 50% dietary 
levels could also be due to high fibre content of 
tigernut coupled with the anti-nutritional inhibitors 
particularly the phytate that chellates divalent metals 
utilization in monogastric animal metabolism; these 
conditions above, might have been responsible for 
higher values of white blood cells in diets containing 
tigernut far above the control as was shown in this 
study (Akinwuntimi et al., 2004; Obidinma, 2009).  

However, the lymphocytes values in broiler finishers 
were higher in all the tigernut treatments compared to 
control (P<0.05). This was due to the stress of anti-
nutrients and high fibre diets on broiler chicks which 
often cause reduction in oxygen carrying capacity of 
the animals blood i.e. anaemia with the resultant 
impairment on growth (Aduloju, 2000; Mohammed 
and Oloyede, 2009) as shown by the finisher broilers 
at the various replacements levels. 

The serum biochemistry of the finisher birds revealed 
that total protein, albumin and globulin concentrations 
reduced as the dietary levels of tigernut increased in 
the diets. These showed that  tigernut meals were 
poorly utilized by the broilers at relatively higher 
dietary inclusion.  Also, the effect of feeding high 
dosage of tigernut which contained relatively high 
fibre compared with maize perhaps, was the 
reflection of high creatinine values (p<0.05) between 
the control group and birds fed diets containing 
tigernut meal. The high creatinine values in the 
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serum indicated poor utilization of nutrient due to 
muscles wastage (Udoyong et al., 2010). 

The overall poor haematological and serum 
characteristics of finisher broilers fed diets containing 
tigernut meal particularly beyond 50% dietary 
inclusion were indication of poor nutrient utilization of 
such diets. Similar reports were obtained when 
catfish was fed poultry litter (Omitoyin, 2006).  
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