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ABSTRACT

CHARACTERIZATIONS OF ALOE VERA FILLED POLYVINYL ALCOHOL (PVA)
BASED FILMS FOR BIODEGRADABLE FOOD PACKAGING

Biodegradable film has emerged as a potential alternative to oil-based plastic. It seeks to address
the enormous issue of non-biodegradable plastic waste pollution. However, most biodegradable
materials used in current biodegradable films have drawbacks, including weak strength, water
sensitivity, and low durability. All these shortcomings make it difficult to market and apply them
as food packages. In addressing these issues, this study aimed to develop and test a biodegradable,
eco-friendly food packaging film using natural materials, including polyvinyl alcohol (PVA),
chitosan, potato starch, and Aloe vera gel. The films were prepared using the solution casting
method and then evaluated by a wide range of analytical techniques, including thickness
measurement, moisture content evaluation, tensile strength test, swelling capacity analysis,
biodegradability test, elongation at break test, and determination of Young's modulus. Among the
several compositions examined, the optimum formula (CS/PVA/AV3/PS), with 15 mL of Aloe
vera, exhibited an excellent balance of properties. This formulation exhibits moderate tensile
strength (0.197 MPa), moderate rigidity (0.38 MPa), high elasticity (147.87% elongation), low
moisture content (24%), low solubility (8.64% TSM), and total biodegradability over 7 days. These
results emphasize the critical role of Aloe vera, not only as a plasticizer and stabilizer additive but
also as a natural antimicrobial booster, to render this film a competitive and eco-friendly alternative
to traditional petroleum-based packaging films.

i



TABLE OF CONTENTS

ABSTRACT ii
ABSTRAK iii
ACKNOWLEDGEMENT iv
TABLE OF CONTENTS v
LIST OF TABLES viii
LIST OF FIGURES ix
LIST OF SYMBOLS X
LIST OF ABBREVIATIONS xi
CHAPTER 1: INTRODUCTION 1
1.1 Research Background 1
1.2 Problem Statement 3
1.3 Research Questions 4
1.4 Objectives 4
1.5 Significance of study 5
1.6 Expected Output/Outcomes/Implication 6
CHAPTER 2: LITERATURE REVIEW 8
2.1 Eco-friendly packaging
2.1.1 Glass container 9
2.1.2 Stainless steel container 10
2.1.3 Bamboo containers 11
2.1.4 Rice husk containers 12
2.1.5 Film packaging 13
2.2 Aloe Vera 14
2.2.1 Application of Aloe vera blend in Film-Based 18
2.2.2 Aloe vera-chitosan films 21
2.3 Potato Starch, Chitosan and PVA Film-Based for Food Packaging 22
2.4 Characterization of Aloe vera blend with Chitosan, PVA film based and Potato Starch 24
2.4.1 Film thickness 24
2.4.2 Moisture content and Total Soluble Matter 25
2.4.3 Swelling Test Analysis 27
2.4.4 Biodegradability Test: Soil Burial Method 28



2.4.5 Tensile Test Analysis

CHAPTER 3: RESEARCH METHODOLOGY

3.1 Chemicals and Materials

3.2 Apparatus

3.3 Preparation of Aloe Vera gel

3.4 Preparation of film

3.5 Characterizations of Physical, Chemical, and Mechanical Properties of film based
3.5.1 Measurement of Film Thickness
3.5.2 Determination of Moisture Content
3.5.3 Determination of total soluble matter
3.5.4 Swelling Test
3.5.5 Biodegradability Test
3.5.6 Tensile Strength

3.6 Experimental designs/ Flow chart

CHAPTER 4: RESULT AND DISCUSSION
4.1 Preparation of Aloe vera blend chitosan and potato starch with PVA based film
4.2 Film thickness
4.3 Moisture content
4.4 Total soluble matter
4.5 Swelling test
4.6 Biodegradability test: Soil burial method
4.7 Mechanical properties
4.7.1 Tensile strength
4.7.2 Elongation at break
4.7.3 Young’s modulus
4.8 The best formulation film for eco friendly food packaging.

CHAPTER 5: CONCLUSION AND RECOMMENDATION
5.1 Conclusion

5.2 Recommendation

vi

29

34
34
34
34
34
36
36
36
37
38
39
40
42

43
43
44
46
50
52
56
59
59
60
60
64

66
66
67





