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ABSTRACT

In today’s competitive market technology, it is essential to keep leadership in the food
and food processing industry. Consumers demand fresh authentic, convenient and flavourful
food products. The future belongs to new products and new processes, with the goal of
enhancing the performance of the product, prolonging the product shelf life and freshness,
and improving the safety and quality of food. Nanotechnology is an enabling technology that
has the potential to revolutionise the food industry. The objective of this research is to
identify the identify the factors that contribute to the readiness of the halal food company to
participate in nanotechnology. Base on the theoretical framework, the independents variable
are benefits, complexity, compatibility and environment and the dependent variable is the
Nanotechnology in Halal Food Readiness. The data was gather from the questionnaire
session and also from journals, books, newspaper, articles and also through internet. The data
collected were analyzed using SPSS. As a result, the independence variable Complexity and
Environment influences the Nanotechnology in Halal Food Readiness and the benefit and
compatibility are not supported the nanotechnology in halal food readiness. For the
conclusion, the halal food company should gain more knowledge about new technologies

called nanotechnologies for the better result on producing the halal food.



ABSTRAK

Dalam teknologi pasaran yang kompetitif hari ini, ia adalah penting untuk
mengekalkan kepimpinan dalam industri pemprosesan makanan dan makanan. Pengguna
menuntut produk makanan segar yang sahih, mudah dan berperisa. Masa depan kepunyaan
produk baru dan proses baru, dengan matlamat meningkatkan prestasi produk,
memanjangkan hayat produk dan kesegaran dan meningkatkan keselamatan dan kualiti
makanan. Nanoteknologi merupakan teknologi yang membolehkan yang mempunyai potensi
untuk merevolusikan industri makanan. Objektif kajian ini adalah untuk mengenalpasti
mengenalpasti faktor-faktor yang menyumbang kepada kesediaan syarikat makanan halal
untuk mengambil bahagian dalam nanoteknologi. Berdasarkan rangka kerja teori,
pembolehubah bebas adalah faedah, kerumitan, keserasian dan alam sekitar dan
pembolehubah bersandar ialah kesediaan Nanoteknologi dalam penyediaan Makanan Halal.
Data yang telah berkumpul dari sesi soal selidik dan juga daripada jurnal, buku, akhbar,
artikel dan juga melalui internet. Data yang dikumpul dianalisis dengan menggunakan SPSS.
Hasilnya, pembolehubah Kerumitan dan Alam Sekitar mempengaruhi kesediaan
Nanoteknologi dalam penyediaan Makanan Halal dan manfaat dan keserasian tidak
menyokong kesediaan Nanoteknologi dalam penyediaan Makanan Halal. Kesimpulan,
syarikat makanan halal perlu mendapatkan pengetahuan yang lebih lanjut mengenai teknologi
baru yang dipanggil Nanoteknologi untuk melibatkan diri dalam menghasilkan makanan halal

menggunakan Nanoteknologi.



ACKNOWLEDGEMENT

Needless to say, an undertaking such as the preparation of this thesis would not have been
possible without the assistance and guidance of many individuals and organisations.
Nevertheless, 1 would hereby like to express thanks to the following people for their
valuable guidance, co-operation and encouragement during the course of my thesis work:
Firstly, I want to express my appreciation to Dr. Amlus Ibrahim, my supervisor and also as
a thesis coordinator for providing me with a guideline regarding all aspect in this research
field, and also for the guidance, suggestion, and lessons during research period. My
appreciation also goes to my husband Nafizulshah Ismail, my parents Abdul Manaff
Hassan and Asma Mat, for their support and guidance my kids Siti Sarah, Siti Aisyah and
Siti Hawa and tries their best to advice and helps me during my research.

Thank you also given to my senior, Mardiatul Akmal and Noornasirah Nasri for
share some of the experience on preparing the thesis format and give me a guideline on
how to approach and deal with busy people. Not forget also, my best friend Nurhidayah
Haji Mat Zaini which always with me to complete the research and also contribute some
help and information for me during research suggestion and comment on my research,

thank you very much.

University Utara Malaysia, June, 2012
Siti Norbilah Binti Abdul Manaff

(808402)



TABLE OF CONTENTS

CONTENT

TITTLE PAGE

PERMISSION TO USE

ABSTRACT

ABSTRAK

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

CHAPTER 1: INTRODUCTION

1.0

11

1.2

1.3

14

1.5

1.6

1.7

1.8

Chapter Introduction
Background of the study
Problem Statement
Research question
Research objective
Significance of the study
Scope of research
Limitations of the research

Summary of the chapter

PAGE

Vi

Xi

xii

10

10

11

11

Vi



CHAPTER 2: LITERATURE REVIEW

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

Chapter Introduction

History of Nanotechnology

What is nanotechnology?
Nanotechnology in the Food Market
Benefits

Complexity

Compatibility

Environmental

Nanotechnology in Halal food readiness
2.8.1 Contamination Sensor
2.8.2 Antimicrobial Packaging
2.8.3 Improved Food Storage
2.8.4 Enhanced Nutrient Delivery
2.8.5 Texture

2.8.6 Flavour

Previous Research

Pilot Survey

Theoretical Framework

List of Research Hypotheses

Summary of the chapter

12

12

14

15

18

20

22

23

26

28

29

29

29

30

30

31

33

35

36

37

vii



CHAPTER 3: RESEARCH METHODOLOGY

3.0  Chapter Introduction
3.1 Research Design
3.1.1 Type of Research
3.1.2 Type of Study
3.1.3 Time Dimension
3.1.4 Research Environment or Study
3.2  Research Variable
3.3 Types of Analysis
3.3.1 Statistical Analysis
3.3.2 Analysis Tools

3.4 Summary of the Chapter

CHAPTER 4: RESEARCH FINDINGS

4.0  Chapter Introduction

4.1 Data Collection Approaches

4.2  Sampling Design
4.2.1 Population and Sample
4.2.2 Sample Selection Procedure
4.2.3 Sample Size

4.3  Research Instruments

4.4 Data Analysis Summary

38

38

39

40

40

40

40

41

41

42

43

44

44

44

45

45

45

46

46

viii



4.5

4.6

4.7

4.8

4.9

4.10

411

CHAPTER 5: CONCLUSION AND RECOMMENDATION

5.0

5.1

5.2

5.3

5.4

Descriptive Statistics of Data Collection

45.1 Age of respondents

4.5.2 Gender of respondents
4.5.3 Position of the respondents
Mean and Standard Deviation
4.6.1 Benefit

4.6.2 Complexity

4.6.3 Compatibility

4.6.4 Environment

4.6.5 Nanotechnology readiness
Reliability Analysis

Descriptive Statistics
Restatement of Hypothesis
Multiple Regression Analysis

Summary of the chapter

Chapter Introduction
Discussion

Conclusion

Implication of the research

Recommendation

47

47

48

48

49

50

o1

52

53

53

54

56

56

57

59

61

61

62

64

65



REFERENCES
APPENDIX A- QUESTIONNAIRE

APPENDIX B- FREQUENCY ANALYSYS



LIST OF TABLES

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Table 4.10

Table 4.11

Table 4.12

Table 4.13

Table 4.14

Table 5.1

Age of respondents

Gender of respondents

Position of the respondents

Means and Standard Deviation of Items measuring the benefit

Means and Standard Deviation of Items measuring the complexity

Means and Standard Deviation of Items measuring Compatibility

48

48

49

50

51

52

Means and Standard Deviation of Items measuring the Environment 53

Means and Standard Deviation of Items measuring the nanotechnology in

halal food readiness.

Reliability Statistic for all variables

Reliability Statistic for each variable

Mean and Standard Deviation for Independence Variables

Descriptive Statistics

Model Summary

ANOVA

Coefficient

A Summary of result of Hypothesis Testing

54

55

55

50

57

58

58

63

Xi



LIST OF FIGURES

Figure 1.1

Figure 2.1

Figure 2.2

Figure 2.3

Figure 4.1

Sample for nanofood applications

Nanoscale of atom.

World Nanofood Market

Theoretical Framework

Normal P-P Plot on Frequency of Nanotechnology in Halal Food

Readiness

14

16

35

62

xii



CHAPTER 1: INTRODUCTION

1.0 Chapter Introduction

This chapter introduces the topic of the research. Among others, it discusses the
background of the study and the purpose of carrying out the research. Besides that, the

chapter also clarifies its limitation.

1.1 Background of the study.

In today’s competitive market technology, it is essential to keep leadership in the
food and food processing industry. Consumers demand fresh authentic, convenient and
flavourful food products. The future belongs to new products and new processes, with the
goal of enhancing the performance of the product, prolonging the product shelf life and
freshness, and improving the safety and quality of food. ”Is it halal?” This question is
being asked by a steadily growing group of conscious Muslim consumers, and they require
a clear answer. Recognised as a modem Muslim nation, Malaysia is well positioned to be
an international halal food hub in the branding, processing and marketing of halal foods to
Muslim populations. This growing global market is estimated at RM 560 billion (USD 150
billion) per year. The Department of Islamic Development Malaysia (JAKIM) certifies all
"halal" food products (Malaysian Industrial Development Authority, 2005). This scenario
shows that Malaysia has a potential to market the halal product worldwide. Nowadays,
many of Food Company have a halal certification, in order for people to make sure that

their food are halal and safe to eat without any doubt. Much effort has been done by
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