Abstract

,Q RUGHU IR PDNH ELRGHJUDGDE(H SRINPHW VLPSIHU IR GLVSRVH RI DIIHU XVH ZWKRXI D HFILQJ IKH HQYWRQPHQI
UHVHDUFKHUV DUH EHFRPLQJ PRUH LQIHUHVIHG LQ FUHDILQJ IKHP IKURXJK FKHPLFDI SURFHVWIQJ PLFUREHV DQG HQ]\PHV
%LRGHJUDGDEIH SRINPHUYV HQFRXQIHUHG D QXPEHU Rl SIREIHPYV DV IKH\ SURJUHVVHG IRZDUGY EHFRPLQJ XVHIX) PDIHULDIV
7KH KDQGIQJ RI EIRGHJUDGDE(H SR\PHUWV FRPSRVIIHV PL[IQJ DQG PRGHNQJ DUH DN GLVFXVVHG LQ WKLV DUILFIH
%LRGHJUDGDEIH SRINPHU HYDIXDILRQ DQG HQYWRQPHQIDI GHVILQ\ DUH FRYHUHG LQ GHSIK ,QYHVILIDILRQV DUH PDGH LQIR IKH
IRVHQVLF HQJLQHHULQJ RI EIRGHJIUDGDEIH SRINPHUV DQG IKH FRQQHFILRQV EHIZHHQ IKHW VIUXFIXUH FKDUDFIHUVILFV DQG

DQG FULILFD) DVVHVWPHQI RI KLV FRPSIH[ SURFHVV  =LVEXVVIRQV LQRIXGH H[WDFHUXIDU HQI\PH DFILYL\ IRZDUGV GH
SRINPHUL]DILRQ IKH LPSDFIl RI ELR¢0P RQ IKH G\QDPLFV RI IKH GHJUDGDILRQ SURFHVV IKH HYRIXILRQ RI &2 DV D PHDVXUH
RIIKH GHJUHH RI EIRGHJUDGDILRQ DQG PHIDERIF SDIKZD\V = lIK D IRFXV RQ IKH FXWHQ!I NQRZIHGIH JDSV VXJJHVILRQV
DQG SHUVSHFILYHV IRU SURVSHFILYH IXIXUH VIXG\ DUH R HUHG ZLIK IKH LQIHQILRQ RI PLQLPLVIQJ IKH SHUVIVIHQFH RI SIDVILFV
DFURVV KDELIDIV ORGHUQ IHFKQLTXHV IIKDIl UHTXWH IDVIHU GHYHIRSPHQI LQFIXGH ELR VILPXIDILRQ ELR DXJPHQIDILRQ IIKH
DGGLILRQ RI QDIXUDI DQG RUHQJILQHHUHG HQJ\PHV DQG IKH DGGLILRQ RI VSHFLDILVHG VXEVIDQFHV IR FDXVH GH SRINPHUL]DILRQ
XQGHU VSHFL¢HG FIUFXPWVIDQFHV OHIKRGY DIVR QHHG IR EH (LQNHG IR WHFKQLTXHV DQG VIDQGDUGY IIKDI IKRURXJKI\ PRQUIRU

IKH ELRGHJUDGDILRQ SURFHWV > §
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Introduction

Biodegradable polymers are substances that have a nite shelf life
before breaking down into easily thrown-away by-products. ey might
be created from a wide range of waste materials or/and bioresources,
including food, animal, and agricultural waste as well as other materials
like starch and cellulose. Because they are frequently less expensive than
those manufactured from microbial resources, bioplastics produced
from renewable resources are the focus of producers. Utilising
biodegradable polymers can help the environment by regenerating
raw resources, promoting biodegradation, and lowering carbon
dioxide emissions that contribute to global warming. Biodegradable
polymers can be consumed by microorganisms like bacteria and
fungi, which then break them down into water, carbon dioxide, and
methane. Microorganisms may quickly break down biodegradable
polymers, ensuring that the environmental impact of both the original
biodegradable polymer and its by-products is minimised. Enzymes
produced by microorganisms are used in enzyme-catalyzed processes
to split these polymers into smaller pieces. e composition of the
substance a ects the biodegradation process. e factors that a ect
the biodegradation process include polymer shape, polymer structure,
chemical and radiation treatments, and polymer molecular weight.
Biopolymers are another name for biodegradable polymers. Utilising
polymers made from renewable resources makes sense for two reasons:
(i) environmental issues related to the growth in plastic waste and
the e ects of global warming caused by the release of carbon dioxide
during garbage burning; and (ii) petroleum resources are nite and
running out.

Synthetic polymer pollution of the environment has reached
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biodegradable materials are used. Biodegradable polymers have drawn
more attention in recent years. Synthetic and natural polymers can be
categorised into two di erent categories of biodegradable polymers.
Polymers can be created using feedstocks generated from sustainable
or non-renewable sources, such as biological sources or petroleum
resources. Natural polymers typically have fewer bene ts than
manufactured polymers. e review that follows gives an overview of
the many biodegradable polymers currently in use, their qualities, as
well as recent advancements in their production and uses [6-8].

In the case of traditional petroleum-derived plastics, the same
durability qualities that make plastics ideal for many applications, such
as in packaging, building materials and commodities, as well as in
hygiene products, can also cause waste-disposal problems because these
materials are not readily biodegradable and because of their resistance
to microbial degradation, they accumulate in the environment.
Additionally, there has been a signi cant rise in oil prices recently.

e interest in biodegradable polymers, and speci cally biodegradable
biopolymers, has been sparked by these facts. In the 1980s, the rst
biodegradable plastics and polymers were introduced. Biodegradable
plastics can be made from a variety of materials, including synthetic
and natural polymers. While synthetic polymers are made from non-
renewable petroleum resources, natural polymers can be found in
enormous amounts from renewable sources.

Enzymes and/or chemical breakdown linked to live organisms are
responsible for biodegradation.  ere are two steps in this occurrence.
e rst is the breakdown of polymers into smaller molecular mass
species, either through biotic (degradations by microorganisms) or
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