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ABSTRACT 
 
 

The study was conducted to determine the effect of dietary energy level and tanniniferous 

Acacia karroo leaf meal level of supplementation at finisher stage on performance and 

carcass characteristics of male and female Ross 308 broiler chickens. Three hundred and 

sixty, 21-day old male and female broiler chickens were assigned to twelve treatments 

with three replications of ten birds in a 2 (sex) x 3 (dietary energy level) x 3 

(tanniniferous Acacia karroo leaf meal level) factorial, complete randomized design. 

Supplementation with Acacia karroo leaf meal had no effect on diet intake, digestibility 

and live weight of broiler chickens. However, supplementation with 9 and 12 g of Acacia 

karroo leaf meal per kg DM feed reduced fat pad weights in male broiler chickens by 26 

and 29 percentage points, respectively. Similarly, supplementation with 9 and 12 g of 

Acacia karroo leaf meal per kg DM feed reduced fat pad weights in female chickens by 

26 percentage points. These reductions were achieved without any significant reduction 

in feed intake and digestibility. However, the physiological explanation for this effect is 

not clear and it, thus, merits further investigation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 v

TABLE OF CONTENTS 

 
 
Contents          Page 
 
Declaration             i 
 
Acknowledgement            ii 
 
Dedication             iii 
 
Abstract              iv 
 
Table of Content            v 
 
List of tables             vi 
 
Chapter 1          1 
                
1.0 Introduction         2 

           
1.1 Background        2 
              
1.2 Motivation         2 

                
1.3 Aim and objectives       3 

                 
        1.3.1 Aim        3 
                
             1.3.2 Objectives       3  
 

1.4 Hypotheses        4 
                
   
Chapter 2          5  

2.0 Literature review         6 

 2.1 Introduction        6  

 2.2 Tannins         6 

  2.2.1Types of tannins       8 

   2.2.1.1 Condensed tannins     9 

   2.2.1.2 Hydrolysable tannins     11     

 2.3 Mode of action of tannins in livestock     11   



 vi

 2.4 Dietary energy level on performance and carcass composition in broiler 

       chickens         16    

 2.5 Summary         18     

 Chapter 3          19 
 
3.0 Materials and methods        19 
                

3.1. Study area        20 

 3.2. The grower feeds        20                 

3.3. Foliage material        20 

 3.4. Experimental procedure, dietary treatments and designs  21    

 3.5 Data collection        23   

            3.6  Chemical analyses       24 

  3.6.1. Determination of dry matter     24 

  3.6.2. Determination of nitrogen and crude protein   24 

     3.6.3. Determination of gross energy     25  

3.7 Tannin analysis        25 

  3.7.1. Extraction of polyphenols     25 

  3.7.2. Determination of total phenolics and tannin using      

          Folin- ciocalteu method     26     

  3.7.3. Determination of simple phenolics using PVPP  26     

  3.7.4. Determination of condensed tannins    27 

       3.7.4.1 Extracted condensed tannins    27 

       3.7.4.2 Unextracted condensed tannins   27 

      3.7.5. Radial diffusion assay      28 



 vii

   3.7.5.1 Preparation of plates     28 

    3.7.5.2 Assay procedure     28 

  3.7.6. Protein binding capacity by filter paper   29 

      3.7.7. Reaction of polyethylene glycol (PEG) with tannins  29      

3.8 Statistical analysis         31     

Chapter 4          32       

4.0 Results          33        

Chapter 5          43      

5.1 Discussion          44 

5.2  Conclusions and Recommendations      47     

Chapter 6          48  

6.0 References          49 

         

 
 
 
 

 
 
 
 
 

 
 



 viii

LIST OF TABLES 

 

Table                Title      Page 
 
2.1  Proanthocyanidins (CT) from acacia trees    9 
   1      
2.2  Performance of chicks fed on diets with low or high tannin    

varieties at different inclusion levels.     15 

4.1                 Nutrient composition of the grower diets, units are  g /kg DM for  

Dry matter and protein, energy as MJ /kg DM.   34  

4.2               Tannin analysis of Acacia karrroo leaf meal: crude protein, dry matter, total 

    phenolics, polyvinyl polypyrrolidone, radial diffusion, extracted condensed  

tannin, unextracted condensed tannins, polyethylene glycol and  

precipitable phenolics by filter paper.     35  

4.3                 Effect of dietary energy level and tanniniferous Acacia  karroo leaf  

meal of supplementation on feed intake, growth rate and feed  

conversion ratio of male and female Ross 308 broiler chickens 

from 22 to 42 days of age.      36  

4.4                 Effect of dietary energy level and tanniniferous A. karroo leaf  

meal of supplementation on DM intake, CP digestibility, ME  

and N- retention of male and female Ross 308 broiler chickens  

between 38 and 42 days of age.     38 

     

4.5                  Effect of dietary energy level and tanniniferous A. karroo leaf meal of  

      supplementation on carcass parts and dressing percentage of male 



 ix

  and female Ross 308 broiler chickens at 42 days of age.  39 

4.6    Effect of dietary energy level and tanniniferous A.karroo leaf meal level of 

 supplementation on crude protein content of male and female Ross 308 

  broiler chicken’s breast meat sample at 42 days of age.  40  

4.7                    Prediction of diet dry matter digestibility, fat pad and  

CP-retention in male and female Ross 308 broiler chickens  

from tanniniferous A.karroo leaf meal level of supplementation. 42  

 

 

 

 

 

                                         


