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Abstract: The present study explores the potential of producing bioplastics using natural waste materials such as banana peels 
and orange peels along with cornstarch. These materials are rich in natural polymers like starch, cellulose, and pectin, which 
can be utilized in the formation of biodegradable plastics. The process involves extracting useful components from the fruit peels 
and combining them with cornstarch, glycerin, and other additives to form a flexible bioplastic film. The prepared bioplastic was 
evaluated for its basic properties such as flexibility, texture, and biodegradability. The results indicate that bioplastics made from 
fruit peel waste are environmentally friendly, cost-effective, and capable of decomposing naturally without causing pollution. In 
addition, this approach helps in reducing organic waste and promotes the concept of waste-to-resource utilization.  
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I.   INTRODUCTION 
Since last decade, increasing environmental concerns related to plastic pollution have attracted significant attention to explore 
sustainable and biodegradable alternatives. This has led to increasing research and development in the field of bioplastics. 
Bioplastics are a class of materials made from renewable biomass sources including agricultural products and organic waste. They 
are considered more environmentally friendly compared to conventional plastics. The term “bioplastic” covers a wide range of 
materials with different properties and characteristics, designed for various applications. One of the most significant advantages of 
bioplastics is their biodegradability, which allows them to break down naturally in the environment. 
 

II.   OBJECTIVES OF THE STUDY 
1) To develop biodegradable bioplastic using natural waste materials such as banana peels and orange peels along with cornstarch. 
2) To utilize fruit waste effectively and convert it into a useful eco-friendly product. 
3) To study the basic properties of the prepared bioplastic such as flexibility, texture, and strength. 
4) To analyze the potential of bioplastics as an alternative to conventional petroleum-based plastics. 
5) To promote sustainable materials that help reduce environmental pollution caused by plastic waste. 
 

III.   MATERIALS AND METHODOLOGY 
A. Materials Required 
1) Banana/Orange Peels 
 Banana and orange peels are rich in natural polymers such as pectin, cellulose, and hemicellulose. These compounds act as 
polymeric precursors in the formation of bioplastics and help improve the mechanical strength and structural integrity of the final 
product. 
 
2) Cornstarch 
Cornstarch is a natural biodegradable polymer that forms the primary matrix of the bioplastic. It mainly contains amylose and 
amylopectin. When heated in water, starch granules swell and undergo gelatinization, producing a viscous gel that forms the 
structural backbone of the bioplastic material. 
 
3) Polyglycerol-3 and Sorbitol 
 Polyglycerol-3 and sorbitol act as plasticizers. They improve the flexibility of the bioplastic and reduce brittleness by increasing the 
mobility of polymer chains within the material. 
4) Sodium Hydroxide (NaOH) 
 Fruit peels contain cellulose, hemicellulose, and pectin, which are complex polysaccharides. Sodium hydroxide helps break down 
these components, making them more reactive and improving their ability to interact with starch and form a cohesive polymer 
network. 
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5) Vinegar (Acetic Acid) 
 Acetic acid helps in partially breaking down polysaccharides in starch and fruit peels, which enhances their reactivity and supports 
better polymer formation. 
 
6) Water 
Water acts as a solvent and plays a crucial role in starch gelatinization during heating. 
 
7) Natural Preservatives 
 Cardamom, honey, and thyme are added as natural preservatives. They help prevent microbial growth and improve the stability of 
the bioplastic. 
 
B. Process Overview 
1) Preparation of Banana/Orange Peel Extract 
● Collect fresh banana or orange peels and wash them thoroughly. 
● Cut the peels into small pieces. 
● Blend the pieces with a small amount of water to form a smooth puree. 
● Boil the puree for about 15 minutes and allow it to cool. 
● Add sodium hydroxide (NaOH) to the cooled puree and allow the mixture to stand for one hour to facilitate the breakdown of 

complex carbohydrates. 
2) Preparation of the bioplastic mixture 
● In a bowl, mix 1 tablespoon of cornstarch with 4 tablespoons of water. Then add 1 teaspoon of Polyglycerol-3, 1 teaspoon of 

Sorbitol, and 1 teaspoon of vinegar to the mixture. Stir the solution thoroughly until the solution becomes uniform. 
● Add the prepared banana or orange peel puree to the mixture. Stir well until all components are evenly mixed. 

 
3) Heating the mixture  
● Pour the prepared mixture into a non-stick pan or microwave-safe container. 
● For stove - Heat the mixture on low flame while stirring continuously. The mixture gradually thickens as the starch gelatinizes. 
● Microwave method - Heat the mixture in 20–30 second intervals, stirring between each interval until it becomes thick and gel-

like. 
 
4) Heating Molding and Drying 
● Once the mixture becomes thick and slightly translucent, remove it from heat. 
● Pour the mixture onto a flat surface such as a silicone baking mat or parchment paper. 
● Spread it evenly or shape it using a rolling pin. 
● Allow the material to dry for 24–48 hours depending on thickness. 

 
Fig.1  Prepared bioplastic materials 
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Final Product 
After drying, a thin biodegradable plastic sheet is obtained (Fig.1). The material is flexible and can be trimmed into different shapes. 
It can be used for small containers, decorative items, or eco-friendly packaging materials. 
 

IV.   PROPERTIES OF THE PREPARED BIOPLASTIC 
A. Mechanical Properties 
 The presence of cellulose and pectin from banana or orange peels improves tensile strength, flexibility, and durability of the 
bioplastic. 
 
B. Biodegradability 
The bioplastic is biodegradable and can naturally decompose in the environment, offering significant environmental benefits 
compared to conventional petroleum-based plastics. 
 
C. Variability in Properties 
 The composition of fruit peels may vary depending on the source and maturity of the fruit, which can lead to slight differences in 
the mechanical properties and texture of the bioplastic. 
 

V.   POTENTIAL APPLICATIONS OF BIOPLASTICS 
Bioplastics are gaining significant attention across various industries due to their biodegradable nature and reduced environmental 
impact. With the increasing demand for sustainable materials, bioplastics are being explored as an alternative to conventional 
plastics in many applications. 
A. Food Packaging 
 Bioplastics can be used in the production of eco-friendly food packaging materials such as wrappers, containers, and films. Their 
biodegradable nature helps reduce plastic waste generated from food packaging. 
 
B. Disposable Cutlery 
 Biodegradable spoons, forks, plates, and cups can be manufactured from bioplastics, offering an environmentally friendly 
alternative to single-use plastic products. 
 
C. Biodegradable Bags and Films 
 Bioplastics can be used to produce biodegradable shopping bags and packaging films that decompose naturally after disposal, 
reducing environmental pollution. 
 
D. Agricultural Mulch 
In agriculture, bioplastic films can be used as mulch to protect crops, maintain soil moisture, and control weeds. These films 
degrade naturally in the soil, eliminating the need for removal after use. 
 
E. Medical Applications 
Bioplastics have potential applications in the medical field, including biodegradable implants, drug delivery systems, and surgical 
materials due to their biocompatibility and safe degradation properties. 
 
F. Textiles 
Bioplastics can be processed into fibers for the production of eco-friendly textiles and clothing materials. 
 
G. Construction Materials 
Bioplastics may also be used in construction for manufacturing panels, insulation materials, and other building components that 
require lightweight and sustainable materials. 
Overall, the versatility and biodegradable nature of bioplastics make them a promising material for a wide range of industrial 
applications. 
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VI.   CONCLUSION AND FUTURE OUTLOOK 
Bioplastics derived from renewable sources such as banana peels, orange peels, and cornstarch represent a promising alternative to 
conventional petroleum-based plastics. Their biodegradable nature and renewable origin help reduce environmental pollution and 
minimize dependence on fossil fuels. Additionally, the use of agricultural and food waste for bioplastic production contributes to 
sustainable waste management and resource utilization. As global concerns about plastic pollution continue to rise, the development 
of biodegradable materials has become increasingly important. Bioplastics offer a viable solution to meet the growing demand for 
sustainable materials while addressing environmental challenges. 
The future of bioplastics is highly promising, supported by ongoing research and technological advancements. Continued 
improvements in production techniques, mechanical strength, and cost efficiency will likely expand their industrial applications.  
With further development, bioplastics can play a significant role in building a circular economy, promoting efficient resource use 
and reducing the overall environmental impact of plastic materials. 
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