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ABSTRACT

This study was performed to investigate the effects of carboxymethyl cellulose (CMC) on
the mechanical properties of starch protein edible film. Characterization such as tensile
properties, water vapor permeability (WVP) and solubility in water were the focus of the
investigation. It was found that CMC had significant effects on the tensile properties of the
starch protein film. The addition of CMC to the starch protein films significantly increased
elongation at break from 8.027 to 52.707% and tensile strength from 10.323 to 72.733 MPa.
The incorporation of CMC in the films decreased the WVP significantly with 3.1939 x 10°
1227025 x 10"%and 2.2930 x 10" g.Pa"'h"'m™ for films containing 0, 5, and 10% CMC
respectively. However, when the CMC content of the films reached to 15%, the WVP
increased significantly to 3.1529 x 10" g.Pa'h'm™. The results of solubility in water
showed that with the increase of CMC content in the starch protein film, the water solubility
of films increased. The %TSM calculated were 45.23, 50, 62.96 and 71.01% for 0, 5, 10,
15% CMC, respectively.
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CHAPTER ONE
INTRODUCTION

1.1 RESEARCH BACKGROUND

The starch or protein based films are biodegradable. However, the mechanical
properties of these films are still less than commercial petroleum-based plastics. Several
research attempts have been done to improve the properties of the films. Due to its cheap,
durable and easy to manufacture properties, plastic has become the top choice of food
packaging in the industry. More than 40 million tonnes of petroleum-based plastic material

was used worldwide in the packaging industry in 2000 (Ban ef al., 2005).

According Aytunga Arik Kibar & Us (2012), current global consumption of plastics
has an annual grow of approximately 5%, which signifies the largest field of application
for crude oil. The current global consumption of plastics highlights how dependent the
plastic industry is on oil and consequently the increment of crude oil and natural gas price
have an economic impact on the plastic market. Thus, it is becoming critical to utilize

alternative raw materials.

Plastic is made of major toxic pollutants that are known to cause illness. It is meant
for durability therefore it is not biodegradable. Waste, originate mostly from plastic food
packaging is sent to a landfill for disposal. The problem with dumping plastics in the landfill
is that when they interact with water, they form hazardous chemicals. When these
chemicals seep undergound, they degrade the water quality, which is utilized in our daily

lives for internal and external purposes.

In some countries, this waste disposal issue is becoming a huge and worrying
problem that requires comprehensive solutions to curb the issue. Therefore, researchers
have come up with an innovative use of edible film idea in order to replace these harmful

plastic wraps. Most researches focus mainly on using starch and protein from various



