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Abstract 

This study was conducted to determine the effect of Delonix regia seed meal on the 

haematological and serum biochemical indices of rabbits. A total of twenty, mixed bred rabbits 

of both sexes aged between 5 and 6 months with an average initial weight of 1300g were used for 

the study. Five experimental diets were formulated comprising 0, 5, 10, 15 and 20% levels of 

inclusion of Delonix regia for treatments 1, 2, 3, 4 and 5, respectively.  The animals were divided 

into 5 groups of 4 rabbits each on a body weight equalization basis. Each group was thereafter 

randomly assigned to the 5 dietary treatments in a completely randomized design experiment. 

The feeding trial lasted 12 weeks. At the end of the feeding trial, blood samples were collected 

from 3 rabbits per treatment for haematology and serum biochemistry analysis respectively.  The 

result of the haematological analysis revealed that the white blood count, red blood count, mean 

corpuscular volume ranged between 6.27-7.27, 5.30-6.10, 12.00-14.07, 36-41.50 and 64.00-

69.00 for treatment 1 to 5 respectively. Which were all within the normal ranges for healthy 

rabbits. However, lymphocytes, increased significantly (P<0.05) as the level of inclusion 

increased from treatment 2 to 5 respectively. For the serum biochemical indices, total protein 

and albumin ranged between 7.24-8.37 and 4.37 -4.90 for treatment 1 to 5 respectively, while 

Globulin and Albumin increased significantly (P<0.05) as the level of inclusion increased.  The 

use of Delonix regia seed meal up to 20% inclusion level showed no deleterious effect on most of 

the haematological and serum biochemical components except for the lymphocyte. 
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1.0 Introduction 

Persistent hike in price, due to lingering scarcity of feed stuff, has been a long chronic problem 

faced by livestock producers in Nigeria. According to Ekenyem and Odo (2011), a major part of 

the total cost of production is attributed to feed alone, which takes about 70-80% of the total cost 

of production. The incessant use of conventional feedstuffs (maize, soya beans, millet) in the 

production of animal feed and as food for humans, makes these feedstuffs highly sought (Ekwere 

and Efretuei 2021; Efretuei and Udounang 2020). This problem is further compounded by the 

geometric increase in human population across the globe (Alagbe, 2018). Despite the abundant 

livestock resources available, the country is still largely protein deficient with total protein 

consumption below United Nations/Food and Agricultural Organization estimated minimum of 

75gm of daily per capita intake, and this may be resulting from the tremendous upsurge in the 

price of conventional feed ingredients. This situation demands cheaper alternative sources of 

feed ingredients for feed livestock. For this feed ingredients to become a substitute, it must be 

cheap, easily accessed, locally available, widely distributed, compared with the conventional 

feed stuff in terms of nutritional composition, non-edible by man and as such not competed for 

by man (Kwari et al., 2014).The future for efficient and profitable production would, therefore, 

depend on including other seemingly neglected feedstuffs like Delonix regia in feed formulation. 

Delonix regia is found all year round as trees around residential environments, the tree is 

approximately 12 metres and is a native of Madagascar. The plant is a leguminous non-

conventional feedstuff used as protein source in animal diets (Alagbe et al., 2020). The seeds and 

leaves can be incorporated into livestock feeding. Rabbit production in Nigeria has over the 

years become popular as a means of closing the gap between the demand and supply of animal 

protein (Evans et al., 2021). More people are beginning to recognize the potentials of the rabbit as 

a fast source of protein because of its high reproductive potential, fast developmental ability, 

early physiological maturity, high heritable potential, ability to convert poor feeding stuff to 

healthy and nutritious meat and ability to be raised successfully in an area with limited space 

(Cheeke, 1986). 

Blood profile of an animal might be influenced by certain factors, one of which is nutrition. 

Several researches have been carried out on the effect of supplementing Delonix regia meal in 

the diet of rabbits, however, there is paucity of information on the effects of this meal on the  

blood profile  of rabbits. This present study aims at investigating the effect of fermented Delonix 

Regia seed meal on the blood parameters of rabbits. 

2.0 Materials and Methods 

2.1 Site of the Experiment 

This study was conducted at the Rabbitry Unit of the Teaching and Research Farm, Department 

of Animal Science, Akwa Ibom State University, Obio Akpa Campus, Oruk Anam Local 

Government Area of Akwa Ibom State, Nigeria. Obio Akpa  is located between latitude 50 17 N 

and 50 27 N between longitude 70 27 N and 70 58 E with an annual rainfall ranging from 350mm 

– 500mm and average monthly temperature of 250C. Akwa Ibom state is a coastal state, lying 

between latitude 40 281N and 5031N and between longitude 70 25E and 8020 E with a relative 

humidity between 60- 90%. It is in the tropical rainforest zone of Nigeria (Wikipedia 2022). 
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2.2 Collection and Processing of Experimental Materials 

Well-developed pods of Delonix regia (flamboyant tree) were harvested from the flame tree 

within Uyo capital city. The seeds were mechanically extracted from the pods, first rinsed with 

running tap water, and then soaked in distilled water for 24 hours for fermentation to take place. 

This processing method helped in eliminating the anti-nutritional factors (phytate, tannins and 

oxalate). 

2.3 Experimental Diets 

Five experimental rabbit diets were formulated with an inclusion level of 0, 5, 10, 15 and 20 % 

fermented Delonix regia seed for treatment (T) T1, T2, T3, T4 and T5, respectively. Treatment 1 

served as the control diet without Delonix regia seed.The proximate composition of the 

experimental diets was carried out based on the procedures outlined by A. O. A. C. (2000). The 

gross composition of experimental diets is presented in Table 2.1. 

2.4 Experimental Rabbits’ Management and Design 

A total of twenty, mixed bred rabbits of both sexes aged between 5 and 6 months with an 

average initial weight of 1300g were used for the study. Five experimental diets were formulated 

comprising 0, 5, 10, 15 and 20% levels of Delonix regia for treatments 1, 2, 3, 4 and 5, 

respectively.  The animals were divided into 5 groups of 4 rabbits each on a body weight 

equalization basis. Each group was thereafter randomly assigned to the 5 dietary treatments in a 

completely randomized design experiment. 

The rabbits were bought from a reputable farm in Akwa Ibom State and were kept for 1 week to 

acclimatize to the research environment before the actual research starts. They were confined in 

a hutch corrugated with wire mesh and partitioned with a metallic frame. The measurement was 

30 x 35 x 40 cm. 

Prophylactic treatment and vaccination were given, ad libitum feed and water was made 

available across all dietary treatments. The rabbits were weighed at the beginning of the feeding 

trial and weekly thereafter. 

2.5 Blood Collection and Analysis 

At the end of the feeding trial, two separate blood samples were collected per rabbit from the 

prominent ear vein with hypodermic needle and syringe from 4 rabbits in each treatment into 

clean test tubes; one with anticoagulant (Ethylene Diamine Tetra Acetate, EDTA) for 

haematological analysis and the other without anticoagulant for serum biochemical assay and 

were taken to the laboratory for analysis. 
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Table 2.1: Gross ingredient composition of rabbit diets 

 

Dietary Levels of Delonix regia 

Ingredients (%) T1   T2   T3   T4  T5 

Maize    35.00  35.00  35.00  35.00  35.00 

SBM   8.00  8.00  8.00  8.00  8.00 

GNC   7.00  7.00  7.00  7.00  7.00 

PKC   23.00  18.00  18.00  18.00  13.00 

Wheat offal  13.20  13.20  8.20  8.20  8.20 

Rice bran  10.00  10.00   10.00  5.00  5.00 

Bone meal  3.00  3.00  3.00  3.00  3.00 

Salt   0.25   0.25  0.25  0.25   0.25 

Premix   0.25  0.25  0.25  0.25  0.25 

Lysine    0.10  0.10  0.10  0.10  0.10 

Methionine   0.10  0.10      0.10  0.10  0.10 

Delonix regia  0.00  5.00  10.00  15.00  20.00 

Total   100 .00 100.00  100.00  100.00  100.00 

Calculated values: 

Crude protein % 14.19  15.97  17.75  19.51  21.29 

Crude fibre %  11.91  11.92  11.95  11.96  11.99 

ME (MEJ/KG) 2.48  2.39  2.28  2.16  2.02 

NB:  T1, T2, T3, T4 and T5 represent 0, 5, 10, 15 and 20 % of fermented Delonix regia seed   

 

2.6 Haematological Characteristics of Rabbit 

About 5 ml of blood sample was collected from each bottle in which half of it was poured into 

sample bottles containing ethylene diamine tetra-acetic acids (EDTA) as anti-coagulant and the 

bottles were gently shaken to guarantee homogenous mixture of the blood with EDTA thus 

preventing blood from coagulating and enabling haematological assay (Jain, 1986). 
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Haematological parameters determined were; haemoglobin count (HB), red blood cells (RBC), 

white blood cells (WBC), packed cell volume (PCV), mean cell volume (MCV), mean cell 

haemologlobin concentration (MCHC), lymphocytes, mean corpuscular haemologlobin (MCH), 

platelets, neutrophils, eosinophils, basophils and monocytes. 

2.7 Serum Biochemical Indices of Rabbits 

The remaining 2.5ml blood sample was kept in a pure sample bottle and allowed to coagulate for 

serum biochemical analysis. The serum biochemical indices determined were cholesterol, 

glucose, total protein and albumin levels using the routine standard clinical chemistry procedure 

as described by (Magyar, 2005; Merck, 2012). 

2.8 Statistical Analysis 

Data collected were subjected to one way analysis of variance (ANOVA) in a completely 

randomized design (CRD), where significant means at 5% probability level were separated using 

the Duncan New Multiple Range Test (SPSS, 2011). 

 

3.0 Result and Discussion 

Results of haematological characteristics and serum biochemical indices of rabbits fed Delonix 

regia seed meal at inclusion levels of 0, 5, 10, 15 and 20% for T1, T2, T3, T4 and T5 are presented 

in Tables 3.1 and 3.2 respectively.  The results were compared with values in the control diet and 

also with the normal blood reference values for apparently healthy rabbits. 

The results revealed that the haematological  parameters in this present study were significantly 

different (P< 0.05) in all dietary treatments in most haematological indices like the lymphocytes, 

red blood cell counts, haemoglobin, packed cell volume, mean cell volume, mean corpuscular 

heamoglobin, mean cell haemoglobin concentration, platelets, neutrophils, eosinophils and 

basophils which were lowest in rabbits fed the control diet. The values of  RBC,WBC, PVC, 

platelets, MCV and MCHC were in the threshold acceptable for disease free and healthy rabbits;  

indicating the functionality of the bone marrows, which implies that  the rabbits did not suffer 

from macrocytic and hypo anaemia (Kenedy et al., 2020).  There is a high correlation between 

haematological traits (especially PVC and HB) with nutritional status of animals, protein and 

energy availability in feed is enhanced by normal PVC values.  The MCH, MVC and MCHC 

were all in the threshold, acceptable for stress and disease free rabbits, suggesting no negative 

interface between the energy and protein proportion in the experimental diets (Kennedy et al., 

2020). The leucocytes differential count values in this study revealed a non-stressed condition for 

the rabbits; chronic stress can be dictated with high leucocytes count (Kamal & Ragaaa, 2014)   

Delonix regia seed meal may not have interfered with the blood forming cells in the rabbits. The 

anti-nutritional factors found in Delinox regia seed (trysin inhibitor, phytic acid, tannin and 

cyanide) are liable to heat treatment reducing the toxic level to a safe limit (Kaga et al., 2014).  

The results of this study  contradicted the report of  Ozung et al. (2011) who recorded non-

significant (P >0.05) effect for dried cassava peel meal fortified with local species and 75% 

replacement of cassava peel meal for maize, respectively. The results however, corroborated the 
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report of Evans et al. (2020) for rabbits fed cassava peel meal as replacement for maize in the 

tropics. 

Results of serum biochemical characteristics obtained in this study were in the threshold of 

acceptable ranges as reported by Mitruka and Rawnsley (1997).The serum biochemical indices 

determined were, total protein, cholesterol, albumin, globulin and glucose  

The results for cholesterol and glucose were significantly different (P<0.05) from the other 

groups in the serum biochemical parameters. The results for total protein obtained in this study 

were 7.24, 8.37, 7.50, 7.89 and 8.24 representing treatment 1,2,3,4 and 5 respectively. There 

were no significant differences (P > 0.05) between groups. The values of total protein obtained in 

this study were slightly higher than 5.4 – 7.3 and 5.00 – 7.50 normal range reported by   

Medirabbit (2011) respectively while the value was within the range for treatment 1 which was 

fed the control diet without Delonix regia seed. The result of this study indicates sufficient 

protein intake from Delonix regia seed, meaning that the experimental diet improved the total 

protein values (Kennedy et al., 2020). Conversely, Olaniyi et al. (2001) opine that the increase in 

total protein value may have been due to increased mass of parasite proteins as a result of 

growing infection. 

Cholesterol, albumin and globulin levels were within the normal ranges reported by Medirabbit 

(2011) for healthy rabbits. Normal cholesterol and glucose levels is an indication that there were 

no symptoms of abnormal glucose and cholesterol levels in the blood which include diabetes, 

mal absorption of fat, anorexia and liver dysfunction (Bush, 1991). 

Evans et al. (2021) reported slightly  lower values for albumin and globulin respectively for 

rabbits fed Hibiscus sabdariffa residue. Globulin level generally shows the immune responses 

and is mostly a reliable source for the production of antibodies (Kamal and Ragaa 2014).                                                

Total protein, albumin and glubolin are generally responsible for protein uptake (Njidda and 

Isidahame 2010). 
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Table 3.1: Haematological characteristics of rabbits fed Delonix regia seed meal 

Parameters T1  T2  T3  T4  T5  SEM Ref. ranges** 

WBC(x103/mm3) 6.27 6.30 6.90 6.87 7.27 0.16 5.00-12.00 

RBC (x106/mm3) 5.30b 5.67ab 5.47b 5.77ab 6.10a 0.09 4.00-8.00 

HB (g/dl) 12.00c 13.00b 13.10b 13.30ab 14.07a 0.21 10.00-15.00 

PCV (%) 36.00b 39.00ab 39.00ab 39.77a 41.50a 0.60 30.00-50.00 

MCV (mm
3

) 64.00b 69.00a 68.00ab 69.00a 68.00ab 0.84 60.00-69.00 

MCH(pg/cell) 22.70b 23.00b 24.07a 23.17b 23.07b 0.16 19.00-22.00 

MCHC(g/dl) 33.30b 33.37ab 33.60ab 33.47ab 33.90a 0.08 30.00-35.00 

PLT(x10
6

) 480.00ab 449.67b 463.67ab 416.00ab 450.67a 14.08 250-600 

LYM (%) 55.00bc 52.00c 57.50bc 60.50ab 67.00a 1.65 30.00-35.00 

NEU (%) 30.67a 31.67a 30.67a 28.00ab 25.00b 0.84 20.00-75.00 

EOS (%) 13.67ab 14.67ab 11.00ab 9.67b 5.67ab 0.97 0.00-5.00 

BAS (%) 0.00b 0.67ab 0.00b 0.67ab 1.00 a 0.13 0.00-0.84 

MON (%) 1.00 1.67 1.00 1.67 1.67 0.16 
1.00-4.00 

Means on the same row with different alphabet superscripts are significantly different (P<0.05) 

Key: WBC = White Blood Cells; RBC    =  Red Blood Cells;  HB      =  Haemoglobin ;  PCV     =  Packed Cell Volume;  MCV = Mean corpuscular volume; 

MCH = Mean corpuscular haemoglobin; MCHC = Mean corpuscular haemoglobin concentration; PLT = Platelet; LYM = Lymphocytes; NEU = Neutrophils; 

EOS = Eosinophils; BAS = Basophils; MON = Monocytes,  T1, T2, T3, T4 and T5 represent 0, 5, 10, 15 and 20 % of fermented Delonix regia seed  

Ref. ranges** obtained from medirabbit.com (http://www.medirabbit.com/EN/Hematology/blood_chemistry.htm 

 

http://www.medirabbit.com/EN/Hematology/blood_chemistry.htm)


E. I Evans, et al.                  AJAFS 6 (2022) 191-201 

198 

 

Table 3.2: Serum biochemical indices of rabbits fed Delonix regiaseed meal 

 

Parameters 
T1  T2  T3  T4  T5  SEM 

Ref. ranges** 

Total Protein (g/dl) 
7.24 8.37 7.50 7.89 8.24 0.19 

5.00 - 7.50 

Cholesterol (mmol/L) 
0.90b 0.11a 0.10a 0.91b 0.87b 0.02 

0.10 - 2.00 

Albumin (g/dl) 4.72 4.47 4.90 4.20 4.37 0.09 2.5 - 4.00 

Globulin (g/dl) 2.57 2.90 2.67 2.77 3.07 0.08 1.50-3.30 

Glucose(mmol/L) 5.27ab 4.00d 4.40c 4.97b 5.40a 0.15 4.20-8.90 

NB: Means on the same row with different alphabet superscripts are significantly different (P<0.05). T1, T2, T3, T4 and T5 represent 0, 

5, 10, 15 and 20 % of fermented Delonix regia seed. Ref. range** obtained from medirabbit.com 

(http://www.medirabbit.com/EN/Hematology/blood_chemistry.htm), 

 

 
 

 

 

 

 

http://www.medirabbit.com/EN/Hematology/blood_chemistry.htm)
http://www.medirabbit.com/EN/Hematology/blood_chemistry.htm)
http://www.medirabbit.com/EN/Hematology/blood_chemistry.htm)


E. I Evans, et al.                  AJAFS 6 (2022) 191-201 

199 

 

4.0 Conclusion 

The use of Delonix regia seed meal in this study did not show any adverse effect on the blood 

parameters (haematological and serum biochemical indices) of rabbits fed up to 20% inclusion 

level in their diet except for lymphocytes. 

It is therefore recommended that: 

1. Livestock researchers should encourage rabbit farmers to utilize this readily available, 

cheap, non-conventional feedstuffs in rabbit feeding without fear of compromising 

the haematopoietic activity vis- a-vis the health status of the animals. 

2. Further studies should be conducted with higher levels of inclusion of Delonix regia 

seed to observe the effects. 
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