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im X M B Study on the potential of low crystallinity tapioca starch derived from shear

and heat milling machine as thermoplastic starch

Thermoplastic starch offers a sustainable alternative due fo its ability to naturally break
down in the environment. While it exhibits thermoplastic behavior, allowing it to be molded
when exposed to heat, its inherent hydrophilic nature, characterized by numerous hydroxyl
groups along the starch chain, poses challenges to processability, and mechanical properties.
This study aims to overcome these limitations through starch modification, plasticizers, fillers,
and crosslinking agents. This paper, which is based on of improvement of mechanical
properties of thermoplastic starch, consists of four chapters. The outline is shown below.

Chapter 1 introduces the research background, covering fundamental aspects of starch
and starch plasticization. It emphasizes the unique focus of this study, which centers on the
utilization of modified tapioca starch obtained from a Shear and Heat Milling Machine
(SHMM) as the main material.

Chapter 2 focused on evaluating the mechanical properties of starch films with varying
types and concentrations of plasticizers. The choice of plasticizers, along with the SHMM
modification of tapioca starch, significantly impact the properties of the films.

Chapter 3 focused on the comprehensive analysis of starch modification through SHMM
and the incorporation of cellulose nanofiber into thermoplastic starch films giving valuable
insights into low crystallinity starch composites . The morphological and structural analyses
of starch films, as well as the impact of cellulose addition which

enhanced materials strength was presented.

Chapter 4 focused on the addition of adipic acid to thermoplastic starch films results in

multifaceted changes. The dual role of adipic acid as a crosslinking agent and co-plasticizer

contributes to the overall enhancement of film properties were discussed.
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Chapter 5 summarize s the impact of SHMM milling, explores the connection between
starch crystallinity, hydroxyl group reactivity, and their influence on plasticization and
interaction with other components. These outcomes unveil promising avenues of applications

of low crystallinity starch applications produced by SHMM,
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