
EFFECT OF AMMONIUM HYDROXIDE AND Carica 

papaya LEAVES EXTRACT ON TENDERNESS OF 

BUFFALO MEAT 

 
 

 

 

 

 

 

NUR QHAIREEN IZZATI BINTI NOOR HASLIN 

 
 

 

 

 

 

Final Year Project Report Submitted in 

Partial Fulfillment of the Requirement for the 

Degree of Bachelor of Science (Hons.) Biology 

In the Faculty of Applied Science 

Universiti Teknologi MARA 

 

 

 

 

JANUARY 2017 
 



i 
 

This Final Year Project entitled “Effect of Ammonium Hydroxide and Carica 

papaya leaves extract on tenderness of buffalo meat” was submitted by Nur 

Qhaireen Izzati binti Noor Haslin , in partial fulfilment of the requirements for the 

Degree of Bachelor of Science (Hons.) Biology , in the Faculty of Applied 

Science , and was approved by 

 

 

 

 

 

 

____________________ 

Noor Azrimi Bin Umor 

Supervisor, 

Faculty of Applied Science, 

Universiti Teknologi MARA, 

72000 Kuala Pilah, 

Negeri Sembilan 

 

 

 

 

 

 

 

 

__________________              ____________________ 

Ilyanie binti Hj. Yaacob             Dr. Nor’aishah binti Abu Shah 

Project Coordinator,              Head of School of Biology 

Faculty of Applied Science,             Faculty of Applied Science, 

Universiti Teknologi MARA,             Universiti Teknologi MARA, 

72000 Kuala Pilah,              72000 Kuala Pilah, 

Negeri Sembilan              Negeri Sembilan 

 

 

 

 

 

 

 

 

 

Date:______________



ii 
 

TABLE OF CONTENTS 

 

ACKNOWLEDGEMENTS              i 

TABLE OF CONTENTS              ii 

LIST OF TABLES               iv 

LIST OF FIGURES               v 

LIST OF ABBREVIATIONS              vi 

ABSTRACT              viii 

ABSTRAK                ix 

 

CHAPTER 1 : INTRODUCTION ........................................................................ 1 

1.1 Background of study ...................................................................................... 1 

1.2 Problem statement .......................................................................................... 3 

1.3 Significance of study ...................................................................................... 4 

1.4 Objectives ....................................................................................................... 5 

 

CHAPTER 2 : LITERATURE REVIEW ............................................................ 6 

2.1 Natural Tenderizer .......................................................................................... 6 

2.1.1 Carica Papaya .......................................................................................... 7 

2.2 Chemical Tenderizer .................................................................................... 10 

2.2.1 Ammonium hydroxide ........................................................................... 10 

2.3 Buffalo meat ................................................................................................. 11 

2.4 Tenderness .................................................................................................... 12 

2.5 Proteolytic enzyme ....................................................................................... 14 

2.6 Texture Profile Analysis ............................................................................... 15 

 

CHAPTER 3 : METHODOLOGY ..................................................................... 17 

3.1 Materials ....................................................................................................... 17 

3.1.1 Raw materials ........................................................................................ 17 

3.1.2 Chemical ................................................................................................ 17 

3.1.3 Apparatus ............................................................................................... 17 

3.2 Method .......................................................................................................... 18 

3.2.1 Sample collection................................................................................... 18 



iii 
 

3.2.2 Extraction of Carica papaya leaves ...................................................... 18 

3.2.3 Preparation of 0.5% Ammonium hydroxide (NH4OH) ......................... 19 

3.2.4 Buffalo Meat preparation ....................................................................... 19 

3.2.5 Control Treatment .................................................................................. 19 

3.2.6 Papaya Leaves Extract Treatment ......................................................... 19 

3.2.7 0.5% Ammonium Hydroxide Treatment ............................................... 20 

3.2.8 Double boiling ....................................................................................... 20 

3.2.9 Meat texture analysis ............................................................................. 21 

3.3 Statistical Analysis ....................................................................................... 21 

3.4 Flowchart of the study .................................................................................. 22 

CHAPTER 4 : RESULT AND DISCUSSION ................................................... 23 

4.1 Texture Profile Analysis (TPA) ................................................................... 23 

4.2 Buffalo meat boiled at 65°C with different treatments ................................ 26 

4.3 Raw buffalo meat treated with different treatments ..................................... 30 

4.4 Statistical comparison on the effect of treatment between raw and boiled   

meat for tenderness ............................................................................................. 34 

4.4.1 Hardness ................................................................................................ 35 

4.4.2 Springiness ............................................................................................. 36 

4.4.3 Cohesiveness.......................................................................................... 37 

4.4.4 Chewiness .............................................................................................. 38 

4.4.5 Resilience ............................................................................................... 39 

 

CHAPTER 5 : CONCLUSION AND RECOMMENDATIONS ..................... 40 

 

CITED REFERENCES               41 

APPENDICES                44 

CURRICULUM VITAE               70 

 

 

 

 



viii 
 

ABSTRACT 

 

 

EFFECT OF AMMONIUM HYDROXIDE AND Carica papaya LEAVES 

EXTRACT ON TENDERNESS OF BUFFALO MEAT 

 

 
Research comparing between natural and chemical tenderizer consider scarce 

which most are focussed on either natural or chemical tenderizer only. This study 

is about to determine the best tenderizing agent between the natural and chemical 

towards buffalo meat. The Carica papaya leaves extract and ammonium 

hydroxide were choosing based on the previous study where both of them give the 

best tenderizing effect. Extraction of Carica papaya leaves and dilution of 0.5% 

(v/v) NH4OH is used for the treatment of the buffalo meat using 100mL of each 

solution for 48 hours at 2-5°C. The samples were further analysed either in raw or 

boiled condition using Texture Profile Analysis with 5 observed parameters. In all 

condition, papaya leaves extract perform as the best tenderizing agent for the 

hardness and chewiness parameter as proved by statistical analysis which showed 

a significant different with the p value 0.010 and 0.020 respectively. Papain 

activity was able to treat meat with high tenderness. Resilience parameter for both 

condition shows an increasing value from the control. For springiness and 

cohesiveness parameter, ammonium hydroxide recorded higher value. For the 

comparison between raw and boiled conditioned , in does not give a huge effect 

towards the meat. So, further research can be made by using either condition 

without affect the results. In conclusion, papaya leaves extract can perform well as 

tenderizing agent compared to ammonium hydroxide as observed through 

different parameter analysis. 
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