
 
 
 
 

 
 
 

 
 
 

UNIVERSITI PUTRA MALAYSIA 
 
 

 
 

 
 
 

EFFECT OF PHYTATE PHOSPHORUS ON THE UTILISATION OF 
RICE BRAN IN BROILER CHICKENS) 

 
 
 
 
 
 

MD ASADUZZAMAN UKIL 
 
 
 
 
 
 

FP 1999 19  



EFFECT OF PHYTATE PHOSPHORUS ON THE UTILISATION OF RICE 
BRAN IN BROILER CHICKENS 

BY 

MD ASADUZZAMAN UKll., 

Thesis Submitted in Fulfilment of the Requirements for the Degree of Doctor 
of Philosophy in the Faculty of Agriculture 

Universiti Putra Malaysia 

November 1999 



Dedication 

To the memory of my late parents 



ACKNOWLEDGEMENTS 

At the outset, I would like to express my most sincere gratitude and deep 

appreciation to Associate Prof Dr. Abdul Razak A1imon, chairman of the 

supervisory committee, for his advice, tutelage, invaluable guidance, 

encouragement and providing graduate assistantship from the IRPA Project (No. 

5 1 297, UPM) throughout the course of study. 

I am also indebted to the members of my supervisory committee, Associate 

Prof Puan Ramlah Hamid and Dr. Zulkifli Idrus for their constructive suggestions, 

guidance and critical reviewing of this dissertation. 

I gratefully acknowledge the assistance of the Bangladesh Open University 

authority for allowing me to pursue the study programme smoothly by providing 

me study leave throughout the period. A very special thanks are due to Professor 

Dr. M. Aminul Islam, vice-chancellor, Bangladesh Open University who always 

encouraged me during the course of the study. 

The author gratefully acknowledge the BASF Malaysia for providing the 

enzyme microbial phytase (Natuphos® 5000). 

I would like to express my appreciation to Mr. Ibrahim Mohsin, Laboratory in 

charge, Mr. Saparin, Mr. Bakari, Mr. Chan Tin Wan for helping me during the 

laboratory work. I want to extend my appreciation to Mr. Islah Uddin, Mr. Shahril 

111 



Hassan, Mr. Mazlan Harnzah, Mr. Ponnosamy, during experimentation. I gratefully 

acknowledge the staff members of the department of animal science for helping me 

in any means. I also record my appreciation to the staff of graduate school 

I want to extend my sincere thanks to all of my post-graduate friends and well 

wishers including Dr. Rafiqul Islam, Mr. Sheikh Ashraf Ali, Ms Yusnita, who have 

assisted me by providing different inputs directly or indirectly which contributed to 

the successful accomplishment of this work. 

Last but not least, very special thanks go to my wife Parvin Akther Rumi for 

her sacrifice, patience, understanding, help and encouragement throughout the 

study. My Sons, Azizur Rahman Anik and Asif Rahman Antik also deserve 

appreciation for their co-operation. 

IV 



TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENTS.............. ... . . . .... . . . . ....... . . . . .... .  . . . . . ........... . .. iii 
LIST OF TABLES............................................................................................................... ••. xii 
LIST OF FIGURES............................................................................................................. xvii 
LIST OF ABBREVIA nONS......................................................................................... xix 
)l1l5;1rJljl(:1r........................................................................ ]D(ii 
)l1lS;1rJljl�...................................................•...••...••.....••...•. JD[i" 

CHAPTER 

I 

n 

(;ENE� �1lIl()])1J<:1lI()N . . . . . . . . . . . . .  , . . . . . . .... . .. . . . .. . . ... . 
Objectives .. . ... . . . . . . ... ... . . . .. . ... . ... . . .. . . . .. . . . .. . .... . .... . .. . 

LITE�1r1JRE RE�� . . . . . . . . . . . , ...... . .. . ....... . . . . . . . ... . , .. .  . 

1 
5 

6 
Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Concept of Rice Bran ... . .. . . . . . . . .  , ....... , ... , ....... , ........ ,. ... .... 7 
Types/Classification of Rice Bran....... . . . . . . . . ..... . .. . ... . ... . . . . ... 1 0  
Composition of Rice Bran. . .  . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 1 2  

Proximate Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  1 4  
Chemical Constituents.. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5  
Amino Acid Contents of Rice Bran.... .................... . . . . .  1 5  
Vitamins . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6  
Minerals.. . .. . ..... . . .. . ... . . .. . .. . . . . . . . ......... . .. . .... . .... . . . . . .  17 
Fats and Fatty Acid Characteristics of Rice Bran .... , .  . .  . . . .  . 1 8  

Antinutritional Factors in Rice Bran . . . . . .  '" . . . . .  , . . . . . . . . . . . .  , . . . , . . .  1 9  
Trypsin Inhibitor. . . . . . . . . . ..... . . . . . . . ... ... . . ... . . . .. . ... ... . . . .. 20 
Hemagglutinin. . . . . . . . . ... . .. . ........ . ... . ....... . . ... . . .. . . .. . ... 20 
Phytate Phosphorus. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1  

Rice Bran in Poultry Ration .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
Processing of Rice Bran . . . .. . . . . . . .. . . . .. .. . .. . . .. . . . .. . . . . . . . . ,. . . . . . .  29 

Stabilisation . .. . . . . . . .  , . . .  , . . .  . . .  . . . . . . . . .  . . . . . . . . .  . . .  . . .  . . .  . . .  . . . .  30  
Dry-Heat Stabilisation. . . . . . ... . ...... ... . . . ..... . . . . . ... . . . . . . .. 30  
Added Moisture Heat Stabilisation . ..... ..... .... . . . . . ... . . . . .. 3 0  
Retained Moisture / Wet heat stabilisation.. . . . .. . . . . . . . .. . . .. .  3 1  
Parboiling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1  
Deoling . . . . . . . . . . . ... . . . . . . . . . .  '" . ,  . . . . . . . . . . .  , . . .  , . . . . . . . .  , . . .  . . . .  3 1  
Autoclaving. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1  
Extrusion Cooking. . . . . . . .. . . . . . .. . . . . . . . . . . .  . . . ... . . . . . . . ... . .... 32 

v 



Effect of Rice Bran on Efficiency of Energy and Protein 
Utilisation. . .  . . . . ... . . . . .  . . . . .. . . . . . .  . . .  . . .  . . .  . . .  . . . . . .  . . .  . . .  . . .  . . .  . . . . . . . .  32 
Occurrence, Distribution and Structure of Phytate Phosphorus in 
Foodstuffs . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33  
Hydrolysis ofPhytate Phosphorus and its Bioavailability... 36  
Factors Influencing Phytate Phosphorus Utilisation. . . . . . . . . . . . . . . . .  3 9  

Dietary Calcium and Phosphorus Levels. . . . . . . . . .... . . . . . ... . .  39  
Dietary Vitamin D3 ( l ,25-Dihydroxycholecalciferol) 
Levels . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . '" . . .  . . .  . . .  . . .  . . . . . .  . . .  . . .  40 
Age of Birds.. . . . .  . .. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 41 
Type of Dietary Feed Ingredients . . . . .... . .. . ... .... . . .. . . . . . . . 41 
Effect of Fibre.. . . . .  . . . . .... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 42 
Genotype of Birds . . .  . . .  . . .  . . .  . . .  . .. . . .  . . .  .. . . . .  . . .  . . .  . . .  . . .  . . .  . . .  42 
Feed Processing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

Effect ofPhytate on Bioavailability of Other Nutrients. . . . . . . . . . . . . .  44 
Effects on the Mineral Bioavailability . . . . . . . . . . . . . . . . . . . . . . . . . 44 
Effect on Protein (Amino Acid) Availability . ... . . . . . . .. . . . . . .  45 

Characteristics, Sources and Nutritional Effects of 
Phytase ... . . . . . . .. . . .  , . ..... ... ... ... ... . . . . . . .. . . .. ... ... . . ... .. .  . . .  . . . . . .  47 
Use of Phytase in Poultry Ration... . . . . . . . . . . . . . . . . . .  . .. . ..... . .  .. . . . .  48 
Effect of Feed Processing on Phytase Activity . . . . . . . . .  . . . . . . . . . . . . . . 48 
Potential of Microbial Phytase to Increase the Availability of 
Nutrients. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
Effects of Microbial Phytase on Phytate Phosphorus 
Availability . . . ... . .. . . . . . . . ... . . . . . ... . . . . . .. . . .... . . ..... . . . . . . . . . . ...... 49 
Effect of Microbial Phytase on the Availability of Cations. . . . . . . . . 50 
Effects of Phytase on the Availability of Protein and Amino 
Acids . .. . . . . . .  . . .  . . .  . . .  . . .  . .. . .. . .. ... . . . . . . . . .  . . . . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  52 
Role of Dietary Calcium and Calcium: Phosphorus Ratio on the 
Efficacy of Microbial Phytase . . .  . . . . . . ... ... . . .  . . .  .. . . . . .. . 53  
Effect of Phytase and Vitamin D3 on the Level of Calcium and 
Phosphorus and Ca: P Ratios ... . . . . .... . ... . . . .. . ... . . .  . . .... .. . . . . . . . .. 54 
Effect of Microbial Phytase Supplementation on the Perfonnance 
of Broiler Chickens.. . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 55  
Effect of Vitamin D3  Supplementation on the Utilisation of 
Phytate Phosphorus..... ... . . .. . .. . ... ... . . . ...... . . . . . ..... . . . . . . . . .. . . .  57 
Effects on Metabolisable Energy (ME)... . . . . . . . .. .  . . . . . . . . . . . . . . . .. .  57  
Effects on Varying Levels of Calcium, Available Phosphorus and 
Dietary Protein. .. .. . ... ... .. . . . .  . .. .. .  ... ... .. . . . . . . .  . . .  . . .  . . .  . . .  . . .  . . . .. 58 
Responses of Phytase on Laying Hens . . .  . . . . . . . . . . .. . .  . .  . . .  . . .  . . . . . . . 58 
Response of Phytase on Phosphorus Excretion.. . .. . . . . . . . .. . . . . . . . . . .  59 

VI 



ill GENERAL MATERIALS AND METHODS .. . .. . . . . . . . .. . . . . . .  . 
Animals . . .... . .... . . .  , . .. . . .. ' "  ' "  . . . . . . . , . . . . . . . . . . . . . . . . . . .... .. . 
Housing .... . . ... . . . . .... . . . . . . . .. .  ' "  .. . . . .. . . . . . . . .  ' "  .. . . . ..... ..  . 
Sanitation of the House ........... . . ... . . ... ... . . . . . . . .... . . . . . . . . 
Rearing and Management of the Chicks up to 21 Days ..... . 
Vaccination . . ....... . . ... . . ................ . .... . . . .. . . . ..... . .... .  . 
Growth Trial. . . . . ... . ....... . . . . ...... . .. . ... . . . ......... . . . . .. . .. . 
Ambient Temperature . . . . .. . . . . . . .... . ... . . . ..... . . . .... . . ..... . .  . 
Digestibility Trial. . .... . . .......... . . . .. . . . . . .... . . . . . . ... . .. . . . .  .. 
Data Collection . . . . . .. .. . . . ... . . . ... . . . .... . . . . . . ...... . . . ... . . . .  . 
Sampling and Chemical Composition of the Feed 

61  
61 
61 
62 
62 
63 
63 
63 
64 
65 

Ingredients. ........ . . ... . . . ...... . . ..... . . . .... . . . ...... . . .. . . . . ... 65 
Formulations of the Experimental Diets ...... . . . . .... . . .... . . . .  66 
Mixing of Vitamin Mineral Premix, Minerals and Other 
Feed Additives. .. . . .  . . .  . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . 66 
Preparation of the Diets.. . . .. . . .  . . .  . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . 66 
Sampling of the Mixed Diet . .... , . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  67 

Proximate Analysis...... .. .  . ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 67 
Determination of Moisture and Dry Matter..... . . .  . . . . . . . . . . . .  67 
Determination of Ash..... . ...... ........ . . ........ . . . .. . . . ....... 68 
Crude Protein . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Ether Extract ..... . .. . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Determination of Crude Fibre .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1  
Determination of Acid Detergent Fibre . . . .. . . . . . ..... . . . . . . . . .  72 
Determination of Acid Detergent Lignin . . .  . . . . . . . . . . . . . . . . . . . 73 
Neutral Detergent Fibre . .. . . . .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 

Determination of Minerals ..  . . . . . .... . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 
Wet Ashing .. . . . . ... . . . ... . .  , . . . . . . . . . . . . . . . . . . . .  , . . .  . . .  . . . . . .  . . . . . .  75 
Dry Ashing . .  , . . . . . .  , . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  , .  . . .  . . . . . .  . . . . . . . . 76 
Determination of Phosphorus. . .  . . .... . . . . . . . . . .. . ... . . . . .. . . .  . . .  77 
Determination of Calcium, Zinc, Copper and Manganese. . . . 78 
Determination of Gross Energy..... . . . . .... . . ..... . . ... . . . . ... . 78 
Preparation of Samples for Determination of Amino Acid. . . 80 
Preparation of Glassware . . . . . . . . , . . . . . . . . . . . . .  , . . . . . .  , . . .  . . .  . . . .  80 

Determination of Amino Acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
Required Eluents and Reagents ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1  
Acid Hydrolysis .. . . . .... . . . . ...... . . . . . . . . . . . .. . . . . . . . . , . . . . . .  , . . . .  82 
Drying . . . . .. . . . ...... . . . . . . .. , . . . . . . . . . . . . .  , . . . . . . , . . . . . . . . . . . . .  , .  . . .  82 
Redrying Procedure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82  
Derivatisation Procedure . . . . . . . . . . . . . .. . ... . . . . . . . . . . ..... . . . . .. 83 
Start up and Operation .. . ......... ... . . . . . . .... , .  . . .  . . .  . . .  . . .  . . . .  83  
Standard Preparation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Calculation of Amino Acids.. .  . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 84 

VII 



IV 

v 

Determination of Chromic Oxide . . . .. . . . .  '" . . .  . . .  . .. . . .  . .  . . . . .  85 

CHEMICAL COMPOSITION OF RICE BRAN 
A VA�B�E IN MA�A){SIA . . .  '" . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . .  . 

Introduction . ... . . . . . . . . .. . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. . . . ... . . . . . . . . . . . . 
Materials and Methods . ..... .. . . . . . . . . .. . . . .... . . .... . . . . . . . . . . . . . . ... . . 

Collection of Rice Bran Samples . . .............. ................ . 
Fractionation of Rice Bran into Different Particles ... . . . ... . .  

Preparation of Samples for Chemical Analysis . . . . .... . ... . . .  . 

Chemical Analysis . .. . . . . . . . . . . . . ... .. . ... . . . . . . . .. . . . ... . . . . . . . .. . 

Results ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . ' "  . . . . . . . . . . . .  ' "  . . . . .  . 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

REPLACEMENT OF CORN WITH RICE BRAN IN 
BROll...ER FINISHER DIET . .. . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . .  . 
Introduction ......... ...................................................... . 
Materials and Methods ......... . . .. . . . ................. . .. . . . . . ...... . . .  . 

Experiment l a  ... . ...... .... ......... . . .... .... ..... . . . ..... . . . . ..... . .... . 

Animals Treatments and Experimental Design ............ ... . 

Feed Formulation ............ ' "  . . . . . . . . . . . . . .. . . .  ' "  . . . . . . .. . . . .  . .  

Feeding and Management. .............. . ............. . . ....... . 

Meat Yield ..................... ' "  . . . . . . .. . ' "  . . . . . . . . . . . .  ' "  . . . . .  . 

In Vivo Digestibility ............... .............................. . 
Collection of Faecal Samples . . . . . . . . . . .. . . . . .. . .... . . . . . . . . . ... . 
Chemical Analysis ..... . . . . . . . ... . . .. ... .. .. . . . . . . . . ..... . . . . . . . . . . 

Experiment lb  . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 

Animals, Treatments and Experimental Design . . . . . .. . . . . .  . 
Feed Formulation ...... . . . . .. . ....... . . .... . .. . . .... . . . . .. . .. .. . 
Feeding and Management .. . ..... . . .... . . . . ... . ..... . . . . . . . .. . .  

Data Collection ....... .......................... . . ............ ..  . 
Statistical Analysis ... ................ . ......................... . 

Results ... . ............... . ... . ... ' "  . . .  ' "  . . . . .. . . .  ' "  . . . . . . . . . . . . ' "  . . . . . . 

Experiment 1 a ............................................ ....... . .. . . . . .. . 
Body Weight .................... , . . . . . . . ... . . . . . . . . . .. . . . . . . . . . . . .  . 
Weight Gain .................. ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Feed Intake . . . . . ...... . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ..... . . . . . . .  . 

Feed Conversion Ratio ........................ ...... .... ........ . 

Carcass Quality . .............. ................................... . 

Digestibility ...... . . .......... ........... . . ........ ... . .......... . .  . 

Experiment lb  . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . ... . . . . . . . . . . . . . . . . . . . . .. . . . . 

Body Weight. .................................................... . 

Weight Gain ........ . . . . ... .. . ...... ......... . ..... ......... . . .... . 
Feed Intake . . . . . . . .. .... . . .. . ........ . ...... ' "  . . . . . . . . . . . . . . . . . . . . . 

Vlll 

86 
86 
87 
87 
87 
88  
88 
88 
91 

95 
95 
96 
96 
96 
97 
97 
98 
98 
98 

1 00 
1 00 
1 00 
1 01 
1 01 
101 
1 03 
1 03 
1 03 
1 03 
1 03 
1 04 
1 04 
1 07 
1 09 
110 
110  
110  
110  



Feed Conversion Ratio . . . . . . . . . . . . . . . .  , . . . . . . , . . . . . . . . . . . . .  ,. . . .  1 1 1  
Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .  1 1 2 
Conclusion . . . . . . . . . .. . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  . . 1 1 8 

VI EFFECTS OF SUPPLEMENTAL PHYTASE AND 1,25 DI­
HYDROXYCHOLECALCDEROL ON THE GROWTH 
PERFORMANCE OF BROILER CHICKENS FED RICE 
BRAN BASED DIETS . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  1 19 
Introduction .. . . . . . . , . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  ,. . . .  . . .  . . .  . . .  . . .  . . .  119 
Materials and Methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 

Animals, Treatments and Experimental Design. . .  . . . .. . . . . . . . .  1 22 
Lay Out of the Diets .. .  . ... . . . . . . . . . .. . . . . . . . . ... . . . . . . .  . . . . . . . . .  1 23 
Feeding and Management.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 24 
Meat Yield . . . . . . . . . . . . . . . .  ,. . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  1 24 
In Vivo Digestibility. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. . . . . . . .. . . .  1 26 
Collection of Faecal Samples. . . . . ... . . . . . . . . . .  . . .  . . . . . .  . . . . . . . . 1 26 
Chemical Analysis ... .. . . .. . . . . .. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . .  1 26 
Determination of Toe Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ,. . . .  1 27 
Determination of Tibia Ash.. . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . ... 1 27 
Statistical Analysis 127 
Curve Fitting . . . . . .. , . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , . . . . . . . . . . . . .  , .  . . .  128 

Results .. . . . . ...... . . . . .. . . . . . . . . . .. . .. . . .... . . . . . .... . . . . . .... . . ...... ..... 128 
Body Weight . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Weight Gain . . ....... . . . ... ... ........ . . . . . . . .. . . .. . ... , . . . . . . , . . . .  129 
Feed Intake and Feed Conversion Ratio . . . . . . . . . . . . . . . . ... . ... 129 
Meat yield. .... . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . ...... . . . . . . 129 
In Vivo Digestibility . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 34 
Intake and Excretion of phosphorus. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 34  
Toe and Tibia Ash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 

Discussion .. . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" . . . . . 143 
Conclusion . . . . .... . .  , . . . . . .  , . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , . . . .  148 

vn EFFECTS OF SUPPLEMENTAL PHYTASE AND 
DIFFERENT LEVELS OF PROTEIN ON THE 
PERFORMANCE OF BROaER CHICKENS (FINISHER) 
FED RICE BRAN BASED DIETS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149 
Introduction . . . . . ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. . . .  . . .  . . .  . . .  . . .  . . .  . . .  . .  . .  149 
Materials and Methods ..... . . . . '" . . . . .  , . . . . . . . . . . . . .  , . . . . . .  , . . .  . . .  . . . . . 15 1 

Animals, Treatments and Experimental Design . . . . . . ... '" . . .  . 15 1  
Feed Formulation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 1 
Feeding and Management.. . ... .. . . . . .  ,. . . .  . . .  . . .  . . .  . . .  . . .  . . . . . . .  152 
In Vivo Digestibility. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 
Collection of Faecal Samples for Total and Indicator 

IX 



Method .... , ......... , .. , .. , .. , '" ... '" ...... ......... ............. 153 
Sampling for Ileal Digestibility Digestibility of Amino Acids 154 
Determination of Digestibility ............ '" '" ... ... ... ... .... 154 
Chemical Analysis ......... '" '" ........................ '" ., .. ,. 155 
Apparent Ileal Digestibility. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 155 

Determination of Toe Ash..................... .................. 155 
Determination of Tibia Ash..................................... 156 
Statistical Analysis................................................ 156 

Results ............................................... , .......... , .... '" ... 156 
Body Weight .................................... .. . . . . . . . . . . . . . ... 156 
Weight gain... ........ ... ......... ... ............ ... ............... 157 
Feed Intake....................................................... 159 
Feed Conversion Ratio............ ... ....................... ..... 160 
Toe and Tibia Ash.................. ... ... .................... .... 162 
In Vivo Digestibility. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 
Indicator Methods for Determining the Digestibility ofDM, 
CP, Ca and P and Ileal Digestibility of Amino 
Acids... ... .................. ............... ...... .................. 167 

Discussion. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 170 
Conclusion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 

vm EFFECT OF CALCIUM TO PHOSPHORUS RATIO ON 
THE EFFICACY OF PHYTASE IN BROILER CHICKENS 
(FINISHER) FED RICE BRAN BASED DIETS HAVING 
TWO LEVELS OF PROTEIN ............... '" ... '" ...... ... ... ... 174 
Introduction............................................................... 174 
Materials and Methods. .. .. . .. . .. . .. . .. . . .. . .. .. . . .. .. . .. . .. . .. . . .. .. . .. 176 

Animals Treatments and Experimental Design............... 176 
Feed Formulation .......................................... '" ..... 176 
Feeding and Management.. . .. . . .. .. . .. . . .. . .. . .. .. . .. . .. . .. . . .. . 176 
In Vivo Digestibility .... . ..... . ...... , ... '" '" '" '" ... ... ... .... 178 
Collection of Faecal Samples .................................... 179 
Sampling for Ileal Digestibility of Amino Acids............... 179 
Chemical Analysis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 
Determination of Toe Ash ..... , ........................... '" '" 180 
Determination of Tibia Ash .......................... �... . . . . . . . . . . .. 180 
Statistical Analysis ....................................... '" ...... 180 

Results ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 181 
Body Weight. .......... , .. , '" '" .. , ... ... ... ........ ... ... ... .... 181 
Weight Gain...... . .. ......... ..................................... 181 
Feed Intake ... ........ , ........... , ............ '" '" ... ....... ... 182 
Feed Conversion Ratio.............................. ............ 182 
In Vivo Digestibility ... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 187 

x 



IX 

Ileal Digestibility of Amino Acids ..... ...... '" '" . . . . , .  . . .  . . .  . .  192 
Toe and Tibia Ash Contents. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 192 
Excretion of Calcium and Phosphorus. . .  . .. . . .  . . .  . . .  . . .  . . . . . . .  192 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196 
Conclusion ..... , . . . . . . . . . . . . . . . . . , . . . . . . . . . . , . .  , .  . . . . . . . . . . . .  . . .  . . .  . . .  . . . .  199 

GENERAL DISCUSSION AND CONCLUSION . . . . . . . . . . . .  .. 200 
Conclusions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207 

BffiLIOGRAPHY ...... '" . . . . . . . . . . . . . .  , . . . . . .  . . .  . . .  . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . . .  209 

APPENDIX 
A Eluents and Reagents for Determination of Amino 

Acids ......... ... ................... . , . . . . . . . . . . . . . . . . . . . . . . . , . . . , . .  , 231 

PUBLICATIONS FROM THIS WORK. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233 

VITA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234 

Xl 



Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

LIST OF TABLES 

Types of Discrete Particles Identified in Spanish Commercial 
Rice Bran ................................................................ . 

Proximate Analyses and Some Chemical Constituents of Rice 
Bran (%) ................................................................ . 

Amino Acid Composition of Rice Bran (g/16.g ofN) ............ . 

Vitamin Content of Rice Bran ....................................... . 

Mineral Content (macro and micro) of Rice Bran ................. . 

Fatty Acid Composition of Rice Bran (weight % of total acid) ... 

Phytate Phosphorus Contents of Some Feed Ingredients 
Commonly Used in Chicken Feed .............................. '" ... 

Phytase Activity of Some Feed Ingredients ........................ . 

Effect of Microbial Phytase on Body Weight (BW) and 
Retention of Phosphorus in Broiler Chickens fed Com-Soybean 
Meal Diets .............................................................. . 

Effect of Phytase Supplementation on the Performance of 
Laying Hens Over the Period from 24 to 54 Weeks of 
Age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Chemical Composition of Whole Rice Bran and its Fractions ..... 

Mineral Contents of Rice Bran and its Fractions .................. . 

Fractions of Different Particle Size in Whole Rice Bran ......... . 

Composition of the Diets Using Different Levels of Rice Bran ... 

Composition of the Diets Using Different Levels of Rice Bran ... 

XlI 

Page 

10  

14  

16  

17  

1 8  

19 

34 

38 

56 

60 

89 

90 

91 

99 

102 



16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

The Average Body Weight and Weight Gain of Broiler (finisher) 
Fed Different Levels of Rice Bran from Day 21-
42 ... ...... . ..... ............... . ........ ..... . . ...... . . ... .... . ..... . 

The Average Feed Intake and FCR of Broiler (finisher) Fed 
Different Levels of Rice Bran from Day 21-
42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Carcass Composition and Meat yield (% of body Weight) of 
Broiler Chickens fed Different Levels of Rice Bran .............. . 

Digestibility (%) of Nutrients and Apparent Metabolisable 
Energy (AME) Contents of Diets ............. , . . . . . . . . . . . . . . . . . . . . . .  . 

Mean ± SE of Live Weight, Weight Gain, Feed Intake and FCR 
of Broiler (finisher) Fed Different Levels of Rice Bran ........ , . .  . 

Composition of the Formulated Rice Bran Based Diets for 
Broiler (finisher) ..................................................... . .  

Mean ± SE of Body Weight and Weight Gains of Broiler 
(finisher) fed Rice Bran Based Diet Supplemented with Phytase 

Natuphos® Vitamin D3 and Dicalcium Phosphate ............... .. 

Mean ± SE of Feed Intake and FCR (weekJy) of Broiler 
(finisher) fed Rice Bran Based Diet Supplemented with Phytase 
Natuphos® Vitamin D3 and Dicalcium Phosphate .......... , . . . .  .. 

Mean ± SE of Dressing (%) Gizzard, Liver, Heart, Abdominal 
Fat, Skin and Shank Weight (% of body weight) of Birds fed 
Low Phosphorus Diet Supplemented with Phytase or 
1,25(OH)2D3 ............ ......... .. .... ................. ... .. . ........ . . 

Apparent Metabolisable Energy (AME kcaVk.g) of diets and 
Digestibility (%) of Dry Matter (OM), Crude Protein (CP), 
Calcium and Phosphorus ........................................... . 

26 Intake and Excretion of Phosphorus in Broiler Chicken fed Rice 
Bran Based Diets Supplemented with Phytase or Vitamin D3 

Xlll 

105 

106 

108 

109 

112 

125 

131 

132 

133 

135 

138 



27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Toe and Tibia Ash Contents of Birds fed Supplemental Phytase 
and Vitamin D3 (I,2S(OH)2D3) ... ' "  .. , .... . . ... . ..... . . . ' "  ... ' "  .. . 

Composition of the Formulated Rice Bran Based Diets for 
Broiler Chicken (finisher) ............................................. . 

Body Weights (g) of Broiler Chickens (finisher) fed Rice Bran 
Based Diets Consisting of Two Levels of Protein Supplemented 
with Four Levels of Phytase Natuphos ® .......................... . 

Weight Gain (g) of Broiler Chicken (finisher) fed Rice Bran 
Based Diet Consisting of Two Levels of Protein Supplemented 
with Four Levels of Phytase Natuphos ® ....... , . ' "  ..... . .... , . ' "  

Feed Intake (g) of Broiler Chicken (finisher) Fed Rice Bran 
Based Diet Consisting of Two Levels of Protein Supplemented 

with Four Levels of Phytase. Natuphos® .......................... . 

Feed Conversion Ratio of Broiler Chicken (finisher) fed Rice 
Bran Based diet Consisting of Two Levels of Protein 
Supplemented with Four Levels of Phytase Natuphos ® ........ . 

Effect of Phytase on Toe and Tibia Ash Content of Broiler 
Chicken (finisher) fed Rice Bran Based Diets Consisting of Two 
Levels of Protein and Four Levels of Phytase Natuphos® ....... . 

Digestibility (g) of Dry Matter (DM), Crude Protein (CP) of 
Broiler Chicken fed Rice Bran Based Diet Consisting of Two 
Levels of Protein Supplemented with Four Levels of Phytase 
Natuphos® in Total Collection Method ............................. . 

Digestibility (%) of Calcium and Phosphorus in Broiler Chicken 
fed Rice Bran Based Diet Consisting of Two Levels of Protein 
Supplemented with Four Levels of Phytase Natuphos® in Total 
Collection Method ................................................ ..... . 

Digestibility of Dry Matter (DM) and Crude Protein (CP) of 
Broiler Chicken (finisher) fed Rice Bran Based Diet Consisting 
of Two Levels of Protein Supplemented with Four Levels of 
Phytase in Indicator Method ......................................... . 

XlV 

140 

152 

158 

159 

161 

162 

163 

166 

167 

168 



37 

38 

39 

40 

41 

42 

43 

44 

45 

Digestibility of Calcium and Phosphorus of Broiler Chicken 
(finisher) fed Rice Bran Based Diets Consisting of Two Levels 
of Protein and Four Levels of Phytase in Indicator Method ..... . 

Main effects of Protein and Phytase on the Ileal Digestibility (%) 
of Amino acids .......................... .............................. . 

Composition of the Formulated Rice Bran Based Diets for 
Broiler (finisher) ............................................... , ........ . 

Body Weights (g/bird) of Broiler Chicken (finisher) Fed Rice 
Bran Based Diet Consisting of Two Levels of Protein and Three 
Ca:tP Ratios as Influenced by Supplemental Phytase Natuphos 
® ......................................................................... . 

Weight Gain (glbird) of Broiler Chicken (finisher) Fed Rice Bran 
Based Diet Consisting of Two Levels of Protein and Three 
Ca:tP Ratios as Influenced by Supplemental Phytase Natuphos 
® ......................................................................... . 

Feed Intake (glbird) of Broiler Chicken (finisher) Fed Rice Bran 
Based Diet Consisting of Two Levels of Protein and Three 
Ca:tP Ratios as Influenced by Supplemental Phytase Natuphos 
® ........................................................................ . 

Feed Conversion Ratio of Broiler Chicken (finisher) Fed Rice 
Bran Based Diet Consisting of Two Levels of Protein and Three 
Ca:tP Ratios as Influenced by Supplemental Phytase Natuphos 
® ......................................................................... . 

Digestibility (%) of Dry Matter (OM) and Protein (Total 
Collection Method) of Broiler Chicken (finisher) Fed Rice Bran 
Based Diet Consisting of Two Levels of Protein and Three 
Ca:tP Ratios as Influenced by Supplemental Phytase Natuphos 
® ........................................................................ .. 

Digestibility (%) of Calcium and Phosphorus (total collection 
method) of Broiler Chicken (finisher) Fed Rice Bran Based Diet 
Consisting of Two Levels of Protein and Three Ca:tP Ratios as 
Influenced by Supplemental Phytase Natuphos ® ................. . 

xv 

168 

169 

177 

183 

184 

185 

186 

188 

189 



46 

47 

48 

49 

50 

Digestibility (%) of Dry Matter (DM) and Crude Protein (CP) of 
Broiler Chicken (finisher) Fed Rice Bran Based Diet Consisting 
of Two Levels of Protein and Three Ca:tP Ratios as Influenced 
by Supplemental Phytase Natuphos ® (Indicator method) ...... . 

Digestibility of Calcium and Phosphorus of Broiler Chicken 
(finisher) Fed Rice Bran Based Diet Consisting of Two Levels of 
Protein and Three Ca:tP Ratios as Influenced by Supplemental 
Phytase Natuphos ® (Indicator method) ........................... . 

Main Effects of Crude Protein (CP) and Calcium to Total 
Phosphorus Ratio on the Ileal Digestibility (%) of Amino Acids. 

Toe and Tibia Ash Contents of Broiler Chickens (finisher) Fed 
Rice Bran Based Diet Consisting of Two Levels Protein and 
Three Ca:tP Ratios as Influenced by Supplemental Phytase 
Natuphos ® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Excretion of Calcium and Phosphorus in Broiler Chickens 
(finisher) Fed Rice Bran Based Diet Consisting of Two Levels of 
Protein and Three Ca:tP Ratios as Influenced by Supplemental 
Phytase Natuphos ® . ................................................. . 

XVI 

190 

191 

193 

194 

195 



LIST OF FIGURES 

Figure 

1 The Different Fractions of Paddy Rice as a Result of Milling .... 

2 Structure ofPhytic Acid as Proposed by Anderson (1914) ..... . 

3 Phytic Acid Chelated at Neutral pH ................................ . 

4 Feed Intake of Broiler Chickens fed Different Levels ofRB ..... 

5 Feed Intake of Broiler Chickens fed Different Levels ofRB in 
the Diet ........... , . .  , . , .  ' "  . . . . . . . . . . . . . .  , . . .  ' "  ' "  . . . . . . . . . . . . . . . . . . .  . 

6 Digestibility of Calcium of Broiler Chicken Fed Rice Bran 
Based Diets Supplemented with Phytase .......................... . 

7 Digestibility of Phosphorus of Broiler Chicken Fed Rice Bran 
Based Diets Supplemented with Phytase .......................... . 

8 Digestibility of Calcium of Broiler Chicken Fed Rice Bran 
Based Diets Supplemented with Vitamin D3 ...................... . 

9 Digestibility of Phosphorus of Broiler Chicken Fed Rice Bran 
Based Diets Supplemented with Vitamin D3 ..................... . 

10 Phosphorus Excretion of Broiler Chickens fed Rice Bran 
Based Diets Supplemented with Phytase .......................... . 

I I Phosphorus Excretion of Broiler Chickens fed Rice Bran 
Based Diets Supplemented with Vitamin D3 ..................... . 

12 Toe Ash Contents of Broiler Chickens fed Different Levels of 
Phytase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  ' "  . . . .  . 

13 Toe Ash Contents of Broiler Chickens fed Different Levels of 
Vitamin D3 . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .  , . . . . . . . . . . . .  . 

14 Tibial Ash Contents (%) of Broiler Chicken fed Rice Bran 
Based Diets at the Finishing Stage Supplemented with 

XV11 

Page 

12 

35 

35 

lO7 

111 

136 

136 

137 

137 

139 

139 

141 

141 



Phytase . . . . , . .. . .. , . .  , . .  , .. .. . .  '" '" .. .. ....... , . .  , . .  , ... .. . . .. .. . . .... 142 

15 Ash Contents of Tibia of Broiler Chicken fed Rice Bran Based 

16 

17 

18 

19 

Diets Supplemented with Vitamin D3. .. . . . . . ..... ... . . . . . . . . . . . . . 142 

Toe Ash Contents of Broiler Chickens fed Different Levels of 
Protein in Rice bran Based Diets Supplemented with Microbial 
Phytase .... , .. . ............ . ' "  ...... . , .. , ....... . . , ...... . ........... . . . 

Tibia Ash Contents of Broiler Chickens fed Different levels of 
Protein in Rice bran based Diets Supplemented with Microbial 
Phytase ................................................................ . 

Digestibility of Calcium of Broiler Chickens given Different 
Levels of Protein in Rice Bran Based Diets Supplemented with 
Phytase ......................................... , ............. , .. , .... . . 

Digestibility of Phosphorus of Broiler Chickens given Different 
Levels of Protein in Rice Bran Based Diets Supplemented with 
Phytase ......................... , ............ , ......... ' "  .......... . ... . 

XVlll 

163 

164 

165 

165 



LIST OF ABBREVIATIONS 

AA Amino Acid 

AAS Atomic Absorption Spectrophotometer 

ADF Acid Detergent Fibre 

ADl Acid Detergent Lignin 

AME Apparent Metabolisable Energy 

aP Available Phosphorus 

Ca Calcium 

CF Crude Fibre 

CP Crude Protein 

cm Centimetre 

Cr Chromium 

Cu Copper 

DFRB De-fatted Rice Bran 

DM Dry Matter 

d Day 

EE Ether Extract 

FCR Feed Conversion Ratio 

Fe Iron 

FFRB Full Fatted Rice Bran 

XIX 



PM Fishmeal 

FTU Unit of phytase 

g Gram 

HPLC High Pressure Liquid Chromatography 

HU Hemagglutinin Unit 

IU International Unit 

k cal Kilo Calorie 

kg Kilogram 

MCP Monocalcium phosphate 

ME Metabolisable Energy 

Mg Magnesium 

mg Milligram 

ml Mililitre 

Mn Manganese 

NDF Neutral Detergent Fibre 

NFE Nitrogen Free Extract 

NRC National Research Council 

P Phosphorus 

PITC Phenylisothyanate 

pP Phytate Phosphorus 

PRP Parboiled Rice Polish 

xx 



RB Rice Bran 

rrf Relative Response Factor 

SBM Soybean meal 

Sd Standard deviation 

S.D.W Sample Dry Weight 

SE Standard error 

SEM Standard Error of Means 

sq Square 

tP Total Phosphorus 

TID Trypsin Inhibitor Unit 

UPM Universiti Putra Malaysia. 

wt Weight 

Zn Zinc 

�I Micro litre 

XXl 



Abstract of thesis submitted to the Senate ofUniversiti Putra Malaysia in fulfilment 
of the requirements for the degree of Doctor of Philosophy. 

EFFECT OF PHYTATE PHOSPHORUS ON THE UTILISATION OF RICE 
BRAN IN BROILER CHICKENS 

By 

MD ASADUZZAMAN UKIL 

November 1999 

Chairman: Assoc. Prof. Abdul Razak Alimon, Ph. D. 

Faculty: Agriculture 

Rice bran (RB) is a by-product of rice milling industry and is produced in 

many parts of the world including Malaysia. It is a high energy source for both 

ruminant and nonruminant animals with a crude protein content of 12-13%. Its fibre 

content is about 7-16%. Rice bran is also rich in phytate phosphorus (pP) which is 

not easily available to poultry. This study examines the utilisation of pP by broiler 

chickens fed RB based diets at the finishing stage. The role of phytase enzyme and 

vitamin D3 in improving the utilisation of pP was also examined. 

Two growth trials were carried out with 21 day-old broiler chickens to 

determine the effects of replacing com with RB on their performance. It was found 

that the perfonnance of birds were adversely affected when RB was included at 

45% level. The results obtained from these two studies suggest that RB can be 

included up to 35% in the diet of broiler chicken without any adverse effects on 

their perfonnance. 
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The third experiment was carried out to investigate the effects of 

supplementing phytase and vitamin D3 in a phosphorus (P) deficient corn-RB­

soybean meal based diet. Birds fed P deficient diets supplemented with phytase or 

vitamin D3 showed similar performance with those fed diets adequate in 

phosphorus. The bioavailability of calcium (Ca) and P was increased and P 

excretion decreased with supplemental phytase or vitamin D3. 

In the fourth experiment, two P deficient diets consisting of 18 and 20% 

protein were formulated and were supplemented with 0, 3 50, 700 and 1050 FTU of 

phytase. The birds showed similar performance regardless of protein and phytase 

levels. Higher mineralisation was noted in the toe and tibia ash contents with higher 

levels of supplemental phytase. Toe and tibia ash contents were not affected by 

varying levels of proteins. At the same time P excretion was reduced with higher 

levels of phytase. 

In the last study, two diets, deficient in available P with 18 and 20% crude 

protein were formulated. Varying levels of calcium was used to obtain three 

Ca:total P (Ca:tP) ratios, 1.1: 1, 1: 1 and 0.9: 1 and six diets were formulated. The 

diets were supplemented with 700 FTU of phytase. The narrower Ca:tP ratio 

(0.9:1) had adverse effect on the performance of birds and P utilisation. Phosphorus 

excretion was increased with Ca:tP ratio of 0.9:1. It was observed that Ca:tP ratio 

could be reduced from 1. 1 : 1 to 1 : 1 without any deleterious effect on the 

perfonnance of broiler chickens. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi syarat keperluan untuk Ijazah Doktor Falsafah. 

KESAN FOSFORUS PHYTATE KEATAS PENGGUNAAN DEDAK PADI 
PADA A YAM PEDAGING 

Oleh 

MD. ASADUZZAMAN UKIL 

November 1 999 

Pengerusi: Prof. Madya Abdul Razak Alimon, Ph. D. 

Fakulti: Pertanian 

Dedak padi adalah hasil sampiogan daripada industri perkilangan beras yang 

dihasilkan di kebanyakan tempat di dunia termasuk Malaysia. Ia adalah sumber 

tenaga yang tinggi untuk haiwan ruminan dan bukan ruminan dengan kandungan 

protein kasar 12-13%. Kandungan serat ialah 7-16%. Dedak padi juga kaya dengan 

phytate fosforus, bentuk yang tidak mudah digunakan oleh ayam. Kajian ini menilai 

penggunaan phytate fosforus oleh ayam pedaging yang diberi makanan berasaskan 

dedak padi diperingkat penamat. Tindakan enzim phytase dan vitamin D3 dalam 

meningkatkan penggunaan phytate fosforus juga dikaji. 

Dua ujian pembesaran telah diJakukan ke atas ayam pedaging berumur 21 

hari untuk melihat kesan penggantian jagung dengan dedak padi. Kesan sampingan 

dedak padi telah dilihat pada 45% aras rangsum. Keputusan kedua ujian ini 

menunjukkan bahawa dedak padi boleh di gunakan sehingga kearas 35% dalam 

rangsum ayam tanpa sebarang kesan sampingan keatas prestasi ayam. 
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