Development of Durian (Durio zibethinus) Seed Starch Film Incorporated with Cinnamon Essential
Oil

for Antimicrobial Food Packaging
AZLAN KEMAL, Dr. Ir. Supriyadi, M,Sc ; Assoc. Prof. Thawien Wittaya

GUAI\IIDIJVAE—IR[SVII-/I—\/I\DSA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
CONTENTS

N T I Rt I
ACKNOWLEDGEMENT . uiitiiiiiiiiiiiiiiiiiiiiiiiiiiiititiietiatiateteststsncssssnssnsan II
L0 N I N 0 Tt I
I O IO e 12 = 0 10Y
LIST OF FIGURES...ciaiiiiiiiiiiiiriiinrintcrcc et cr et s e e s e e s s e e \Y%
CHAPTER 1. INTRODUCTION. . titiiiiiiiiiiiiiiiiiiiiiiiiiiniiiitiaiinieietisteiessstsnscnssnns 1
1.1 BacKgroUNd .......oooinitiiti e 1

1.2 Research Problem. ... ... 3

1.3 ODJECHIVES. ..t 3

CHAPTER 2. LITERATURE REVIEW..cuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieecesnacens 4
2.1 Biodegradable Packaging..........cooouiriiiiiii e 4

2.2 Durian Seed Starch Based Films. ..o 5

2.2.1 Description of Starch............coooiiiiiiiii 5

2.2.2 Starch Molecular Structure.............ocooviiiiiiiii e, 6

2.2.3 Durian Seed Starch............covuiuiiiiiiii 7

2.2 4 Film Preparation........c.oviiiiii i 8

2.3 Antimicrobial Packaging..............c.ooiiiiiiii 9

2.3.1 Effectiveness of Antimicrobial Packaging............................... 9

2.3.2 Application of Antimicrobial Packaging in Foods..................... 12

2.4 Cinnamon Essential Oil............oooii e 13

2.4.1 Essential Oil Classification.............c.ooeviiiiiiiiiiiiiiiie e, 14

2.4.2 Properties of Cinnamon Essential Oil.....................oo. 14

2.4.3 Structure and Antimicrobial Activity of Cinnamon Essential Oil...15
CHAPTER 3. MATERIALS AND METHODS.....ccctitiiiiiiiiiiiiiiiiiiiiiiiieieiiieeneenenn 18

3 MaAtETIaAlS. oo, 18



Delvelopment of Durian (Durio zibethinus) Seed Starch Film Incorporated with Cinnamon Essential
Oi

for Antimicrobial Food Packaging
AZLAN KEMAL, Dr. Ir. Supriyadi, M,Sc ; Assoc. Prof. Thawien Wittaya

GUA[\Iljlijli:—lR[S\/ll-/r\ll\)SA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
R 11150010005 1L T TN 18
B 3 MeEthOdS. ... 20
3.3.1 Films Preparation.............ooeviiiiiiiiiiiiiii e 20
332 Film ANalysiS.....voeiiiiii i 21
CHAPTER 4. RESULTS AND DISCUSSION. . ccittiiietiieeterareiestesasesnssoascsnsssnascnnses 27

4.1 Effect of Cinnamon Essential Oil in Durian Seed Starch Film Properties ....27

4.1.1 Antimicrobial Properties...........coevviiiiiiiiiiiiiiiii e, 27
4.1.2 Physical Property..........ccooeiiiiiiiii i 30
4.1.3 Mechanical Properties.........c.cooovviiiiiiiiiiiieeeeeee e, 33
4.1.4 Barrier Property......c.oouviuiiiiiiii e 36
4.1.5 Morphology Property..........cooeiiuiiiiiiiiiiiiiee 38
4.2 Effect of Cinnamon Essential Oil in Durian Seed Starch Film in Ham Shelf
53 40
CHAPTER 5. CONCLUSION AND SUGGESTION...icuiiiiiiiiiniieiiiiiieiiesiesciasenees 42
R B 003163 L1 13 T 42
BT T o] ) 42
REFFERENCES....cittitiitiiiitiiiiiieiiettettiateessesstsstsssssssssssssssssssssssssssssssnssssssssss 43
APPENDICES



Delvelopment of Durian (Durio zibethinus) Seed Starch Film Incorporated with Cinnamon Essential
Oi

for Antimicrobial Food Packaging
AZLAN KEMAL, Dr. Ir. Supriyadi, M,Sc ; Assoc. Prof. Thawien Wittaya
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF TABLES

Table.2.1 Chemical Composition of Durian Seeds Starch
Table 2.2. Compositions of compound found in Essential Oil ( EOs)

Table.4.1 Minimum Inhibitory Concentration of CEO towards Staphylococcus

aureus and Eschericia coli Strains Using Disc Diffusion Method

Table 4.2 Comparison Inhibition Zone of MIC and Disc Diffusion Method Against

Staphylococcus aureus Strain

Table 4.3 Effect of CEO with various concentrations on the L* value of Durian Seed

Starch Film
Table.4.4 Effect of CEO in WVP of Durian Seed Starch Film

Table. 4.5 The Total Plate Count of Ham Product Using Various Types of Film
Sample During Storage for 18 Days



Delvelopment of Durian (Durio zibethinus) Seed Starch Film Incorporated with Cinnamon Essential
Oi

for Antimicrobial Food Packaging
AZLAN KEMAL, Dr. Ir. Supriyadi, M,Sc ; Assoc. Prof. Thawien Wittaya
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF FIGURES
Fig. 2.1. a -1,4 and a-1,6 Glycosidic Bonds of Starch

Fig. 2.2 Eugenol
Fig. 2.3 Cinnamaldehyde

Fig. 3.1 Tristimulus Colorimeter (Lewis,2006)

Fig 4.1 MIC Analysis of CEO towards Gram Positive and Gram Negative Bacteria

(a) Eschericia coli (b) Stapylococcus aureus

Fig.4.2 Inhibition Zone of Durian Seed Starch Film that incorporated with various

concentration of CEO against E.coli and S.aureus strains

Fig. 4.3 Comparison Inhibition Zone of MIC and Disc Diffusion Method Against

Staphylococcus aureus Strain

Fig. 4.4 Inhibitory Zone of Disc Diffusion Method from DSS Film Incorporated
Again Eschericia coli Strain

Fig. 4.5 Effect of CEO with various concentrations on the Transparency Values of
Durian Seed Starch Film

Fig 4.6 Effect of CEO with various concentrations on the Tensile Strength of Durian
Seed Starch Film

Fig 4.7 Effect of CEO with various concentrations on the Elongation at Break of

Durian Seed Starch Film

Fig. 4.8 Effect of CEO on film surface : (a) Control Film (b) Film-CEO2% (c) Film-
CEO5% (d) Film-CEO7% and (e) Film-CEO10%



