Chapter: 15

OVERVIEW OF BIODEGRADABLE
PACKAGING

SHAFAT AHMAD KHAN*
*Correspondence-Department of Chemistry,
Galgotias University, Greater Noida, Uttar Pradesh, India

Email: shafat5000@gmail.com
Orcid Id: https://orcid.org/0000-0003-3744-6391

MOHD YUSUF
Glocal School of Science and Technology,
Glocal University, Saharanpur, U.P. - 247121, India

Email: yusuf1020@gmail.com; mohd.yusuf@theglocaluniversity.in
Orcid Id: https://orcid.org/0000-0003-0927-8490

SUKHVINDER PAL
Scholar, Glocal University, Saharanpur, U.P. - 247121, India

SANDEEP CHAURASIA
Scholar, Glocal University, Saharanpur, U.P. - 247121, India

UMARFAROOQ A. HALYAL
Scholar, Glocal University, Saharanpur, U.P. - 247121, India

DOI: https://doi.org/10.52458/9788196897437.nsp.2023.eb.ch-15
Ch.1d:-GU/NSP/EB/RTFP/2023/Ch-15

E-ISBN- 978-81-968974-3-7, P-ISBN- 978-81-968974-9-9 102


mailto:shafat5000@gmail.com
https://orcid.org/0000-0003-3744-6391
mailto:yusuf1020@gmail.com
mailto:mohd.yusuf@theglocaluniversity.in
https://orcid.org/0000-0003-0927-8490
https://doi.org/10.52458/9788196897437.nsp.2023.eb.ch-15

Recent Trends In Food Packaging

ABSTRACT

The overview of biodegradable packaging delves into a transformative solution for
environmental sustainability. Defined by its natural decomposition, biodegradable packaging
addresses ecological concerns posed by traditional materials. In a climate of heightened
environmental awareness, this overview underscores the importance of sustainable packaging
driven by changing consumer preferences and regulatory mandates. Biodegradable packaging
aims to minimize environmental impact, conserve resources, protect ecosystems, and align with
circular economy principles. By examining various materials, their decomposition processes, and
real-world applications, the overview emphasizes the potential of biodegradable packaging to
foster a more eco-conscious future.

Keywords: Biodegradable packaging, Future packaging, Ecological concerns, Food safety.
1. INTRODUCTION

Biodegradable packaging, defined as materials capable of naturally
decomposing and returning to the environment through microbial action, represents a
pivotal shift in the realm of sustainable practices [1-2]. In our contemporary
environmental context, where concerns about pollution, climate change, and resource
depletion are on the rise, the importance of adopting eco-friendly packaging solutions
cannot be overstated. Traditional packaging materials often contribute to persistent
waste, causing detrimental effects on ecosystems and wildlife. The need for sustainable
packaging arises from a combination of environmental consciousness, resource
conservation imperatives, evolving consumer preferences, and increasingly stringent
regulatory measures promoting responsible business practices [3-6]. The primary goals
of biodegradable packaging align with the overarching aim of minimizing
environmental impact. By reducing the accumulation of non-biodegradable waste in
landfills and oceans, these materials contribute significantly to addressing the global
waste crisis. Furthermore, the use of renewable resources in biodegradable packaging
production serves the dual purpose of conserving finite natural resources and
decreasing reliance on non-renewable materials, fostering a more sustainable approach
to packaging.

Biodegradable packaging also plays a crucial role in the protection of
ecosystems. By avoiding the harmful impacts associated with traditional packaging,
such as pollution and habitat destruction, these materials contribute to preserving
biodiversity and maintaining the health of our natural surroundings. Additionally, goals
include meeting the growing consumer demand for eco-friendly options, enhancing
brand reputation through environmentally responsible practices, and adhering to
circular economy principles [2,7]. Embracing the concept of a circular economy involves
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supporting the reuse, recycling, or composting of packaging materials, thereby creating
a regenerative economic model. Moreover, biodegradable packaging stands as a tangible
and innovative solution to the environmental challenges posed by conventional
packaging.

2. BIODEGRADABLE PLASTICS

Biodegradable  plastics, such as  Polylactic =~ Acid (PLA) and
Polyhydroxyalkanoates (PHA), are derived from renewable resources like corn starch or
sugarcane. PLA, a popular choice, is a bio-based and biodegradable thermoplastic that
mimics traditional plastics but decomposes naturally. PHA, on the other hand, is
produced by bacterial fermentation of sugars and has similar properties to conventional
plastics. Biodegradable plastics represent a class of polymers designed to undergo
decomposition through the influence of living organisms, primarily microbes. The
ultimate breakdown results in harmless byproducts, including water, carbon dioxide,
and biomass [8]. These plastics are often crafted from renewable raw materials,
microorganisms, petrochemicals, or a combination of these elements. It is crucial to note
that the terms "bioplastic" and "biodegradable plastic" are not interchangeable. While
both involve elements derived from biomass, not all bioplastics exhibit biodegradability,
and some biodegradable plastics are entirely petroleum-based. The distinction between
bioplastics and biodegradable plastics adds a layer of complexity to the understanding
of environmentally friendly materials. The term "bioplastics" is widely employed but
lacks a universally accepted definition. It encompasses a broad spectrum of products
that may possess biobased, biodegradable, or both characteristics. This ambiguity
implies that polymers derived from petroleum may be categorized as "bioplastics" even
when devoid of any biological components. The ongoing debate surrounding the
definition underscores the need for clarity and standardization in the terminology
associated with sustainable materials.

In response to the growing emphasis on environmental sustainability, an
increasing number of companies are exploring and adopting solutions like
biodegradable plastics to enhance their "Green" credentials. The interest in bioplastics,
driven by the desire for eco-friendly alternatives to traditional plastics, has led to
ongoing research and implementation efforts. However, scepticism persists among some
experts who question the efficacy of bioplastics in addressing environmental challenges
[9]. Concerns range from the potential misuse of terminology to doubts about the overall
impact of bioplastics on solving larger ecological issues.The advantages of
biodegradable plastics include their renewable source, reduced dependence on fossil
fuels, and the ability to break down into environmentally friendly byproducts. However,
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challenges include potential reliance on large-scale agriculture for raw materials, limited
recycling infrastructure, and varying decomposition rates depending on environmental

conditions.
3. BIODEGRADABLE PAPER

Biodegradable paper is typically made from sustainable sources like recycled
paper pulp or plant-based fibers. It possesses natural decomposition properties, making
it an eco-friendly alternative to traditional paper. The production process often involves
fewer chemicals and requires less energy compared to conventional paper production.
Biodegradable paper finds applications in various sectors, including packaging,
disposable tableware, and bags. Its benefits include being compostable, reducing landfill
waste, and minimizing the carbon footprint associated with its production.
Biodegradable paper is a versatile solution for industries aiming to adopt more
sustainable packaging practices.

4. MATERIALS LIKE JUTE, HEMP, AND COTTON

Biodegradable packaging made from natural fibers utilizes materials like jute,
hemp, and cotton. Jute, a plant-based fiber, is renowned for its strength and durability.
Hemp, another sustainable option, is known for its rapid growth and versatility. Cotton,
a widely used natural fiber, offers biodegradable packaging alternatives due to its

renewable nature.
5. ENVIRONMENTAL IMPACT AND BENEFITS

Packaging materials derived from natural-fibers have a minimal environmental
impact compared to conventional plastics. These materials are often biodegradable,
compostable, and sourced from renewable crops. Utilizing natural fibers in packaging
reduces reliance on non-renewable resources, lowers carbon emissions, and promotes
sustainable agricultural practices, contributing to a more environmentally conscious
approach. Furthermore, the diverse types of biodegradable packaging, including
plastics, paper, and materials from natural fibers, offer environmentally friendly
alternatives to traditional packaging solutions. Each type has its unique characteristics,
advantages, and considerations, providing a range of options for industries and
consumers striving towards more sustainable practices.

6. CONCLUSION

As businesses and consumers increasingly recognize the importance of
responsible packaging practices, the adoption of biodegradable materials represents a
pivotal step towards a more sustainable and environmentally conscious future. In
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conclusion, the exploration of biodegradable packaging materials, encompassing
biodegradable plastics, paper, and packaging made from natural fibers, highlights a
pivotal shift towards sustainable alternatives in response to environmental concerns.
The multifaceted nature of these materials, each with its unique characteristics and
applications, contributes to a more comprehensive approach to sustainable packaging.
While challenges and debates persist, the growing interest and implementation of
biodegradable materials underscore the industry's commitment to reducing
environmental impact. As advancements continue and awareness increases, the
trajectory toward a more eco-friendly and responsible packaging landscape appears
promising, emphasizing the crucial role of biodegradable materials in shaping a
sustainable future.
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