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Abstract @

1 and urbanization often causes adverse effects on the surrounding.

d the serious environmental problems. This contributi ,_en.i
|

Rapid population growtl

Uncontrolled uses of synthetic polymers have raise

polymer in environmental pollution should be prevented through production of environmental friendly and,

sustainable products which will play vital role to preserve the environment for the future. Biopolymer;
considered to be environmental friendly and sustainable as they are obtained from living origin. In the pre§en
investigation we ‘have focused on few biopolymers with {heir source, applications and challenges ah

them.
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Introduction:
" . .
sability and hardiness nature'.Synﬁhc,u;
o

aterials are valuable due to their elasticity, reu
gest a diverse grovip of

polymers are made up of one or more covalently bonded monomers. They appear (0 5Ug
imarily to the type and number of monomer units®, The majotity. Off

Polymeric m

chemicals, with differcnces owing pr
synthetic polymers arc made from petrochemicals, which are non-biodegradable in nature, and these polymersg
n the ecosystem for centuries at the end of their lives, causing pollution and going to el

will remain i
of petroleum-based plastics demands susta g

ponrenewable feedstock® This excessive production

alternatives from renewable resources.

According to UN world commission on Environment & Development, sustainability is defi i

|
“mecting the needs of the present without compromising the ability of future generations to meet thege

»  Understanding the utilization of renewable biomass can help to reduc
P
¥ Quscd a disruption in the carbon cyele, resulting'h

textiles®. ’ T,
. W RSN
/’\‘f-,:vs,\
Aok \= s
m M 404 i PAnalytical Review Nwdirarnorg |
Guru

needs e the carbon footp

Chr Gary Buddhiami Hahaidyalara
purna (Jn.) Dist.Parbhant .



{ ol
(e
i} 7 »_mo“ |UICAIT UCIODET LU4Z, VoIume Y, ISSUE 4 VWATWL T QLU Y (artaasss s oo o= 4l

o the atmosphere that cannot be fully reimbursed for by photosynthesis 4
il

rclease of massive amounts of COzint

g or * dissolution in the oceans’.
Sustainable polymers are materials derived from renewable, recycled, or other lower-carbon feedstock
th,'u are managed in environmentally responsible ways at the end of their lives through recyeling antd

oht to be safer than synthelic fossil fuel-derved

b}odcgmdatmn _ Renewable bio-based materi: s are thoug

daterials. Several proteins are being studiec aturally derived biomaterials, including

| for the development of n
I
can be combined with a variety of mluml

ties similar to

llagen, gelatin, albumin, fibroin, and keratin’. These biopolymers
mposites. These composite materials have proper

d synthetic materials to create polymeric €O
+term development. The current study reveals @ |

dilbased polymers. Biopolymers play an ipportant role in long

w biopolymers, as well as their sources and applications in various fields, ‘

: “assification of biopolymers
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!orgzmisms. Itis

several properties. On the basis of origin from which the;

ipdegradable polymers are classified aecording to se
asses: a) Extracted from biomass; b) modified with]

iopolymers are extracted, they are classified mto two class

as shown in the following figure.

Biopalymers

g?(tracted From Modified with
iomass Organisnis
Polysaccharides Palypeptides Lipids ~ Mierobial Bacterial Polyster synthesised
‘ polyste Cellulpse from Bio derived monomers
\ \ Lross linked
| Thermo- Chitin Com  collagen hipids
' pmsgc (%1 \ zein & gelatin polyhydroxy !mlyhydroxy . " IE
- starch Chitosan | allcnoates butyrate poly lactic  polyglycolic acid
acid ’

Figure 1 : Classification of biopolymers on the basis of their origin

A) biopolymers obtained from Biomass

a) polysaccharvides

It is a Jow cost polysaccharide, abundantly available and one of the cheapest biodegradable polymers T

atOgs; com and rice.

|
| principal grops used for its production includg
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i) Thermoplastic starch

Thermoplastic starch is plasticized starch that has been processed (typically using heat and pressurc) i@

completely destroy the crystalline structure of starch o form an amorphous thermoplastic. starcii.

Thermoplastic  starch  processing typicatly involves an irreversible  orderdisorder  transition termed &
gelatinization. Starch gelatinization 1s the disruption of molecular organization within the starch granules and
|

actions.Depending on the starch source and processing conditions, S

a thermoplastic material may be obtained with different properties suitable for various applications. Starch has § y
. |
¥

n because of increasing prices and decreasing availability

this process is affected by starch-water inter

been widely used as a raw material in film productio

of conventional film-forming resins'®.

ii) Chitin and Chitosan

Chitin is long-chain polymers of N-acetyl glucosamine, presence of which has been experimentally confir

i unicellular (diatoms, protists, fungi) as well as muliicellular (sponges, corals, mollusks, worms

arthropods) organisms. These units are vandomly or block distributed throughout the biopolymer cl

depending on the processing method used to obtain the biopolymer. Chitin is usually found in the shell

crabs, shrimp, crawfish and insects. It could be considered as amino cellulose. Recent advances in fermentafon

technology suggest that the cultivation of fungi can provide an alternative source of chitin'’.

Chitosan is derived from chitin by deacetylation. Chitosan is generally applied as biomaterials, especially for
n

drug delivery system and use in combination with other substances for improving their therapeutic effects'

b) polypeptides

Collagen and gelatin
1 I~

Collagen is a protein found largely in manumals (25% of our total protein in mass) and is the major strength

provider to tissue. A regular collagen molecule consists ol three entangled protein chaing that form a hefical|

structure. Collagen is non-toxic, produces only 4 minimal niune response and is excellent for attachmeng

biological interaction with cells.

Gelatin is one of the most common biopolymers. It is obtained either by partial acid hydrolysis or by p
, :

alkaline hydrolysis of animal collagen, it's a denaturized fibrous l')rotein”.

B) Modified with organism

a) Bacterial cellulose
ial cellulose is «an exopolysaccharide produced by bacteria suck

Bacterial cellulose (BC) or microb
Komagataeibacter (previous Gluconacetobacter) in a carbon and nitrogen-enriched media. The specigs ol

Achromobacter, Alcaligenes, Aerobacter. Agrobacterium, Azotobacter, Glucenacetobacter, Pseudunﬂonas,x
] :

Rhizobium, Sarcina, Dickeya, and Rhodobacter have been reported a significant source of bacterial celluiose:
Komagatacibacter is used as a model organism for rescarch and food applications, because of its higher it
1l v

Geant interest as a source of bio-fuel production'®.
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Bacterial cellulase yield. They have also attract
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i) Thermoplastic starch

Thermoplastic starch 1s plasticized starch that has been processed (typically using heat and pressure)
completely destroy the crystalline structure of gtarch to form an amorphous thermoplastic slarg ."|,
Thermoplastic  starch processing  typically Hivolves an  irreversible | orderdisorder transition  termed
starch granules ;}nd

| |

gelatinization. Starch gelatinization is the disruption of molecular organization within the

this process is affected by starch-water interactions.Depending on the starch source and processing conditions, S

a thermoplastic material may be obtained with different properties suitable for various applications. Starch has 1§ )
: ' w

been widely used as a raw material in film production because of increasing prices and decreasing availability
i |

of conventional film-forming resins'®.

ii) Chitin and Chitosan

Chitin is long-chain polymers of N-acetylglucosamine, presence of which has been experimentally confiriig
in unicellular (diatoms, protists, fungi) as well as in multicellular (sponges, corals, mollusks, worms
arthropods) organisms.These units are randomly or block distributed throughout the biopolymer cljin
cthod used to obtain the biopolymer. Chitin is usually found in the shellg
lose. Recent advances in i‘ermcnta o

depending on the processing m
crabs, shrimp, crawfish and insects. It could be considered as amino celiu

technology suggest that the cultivation of fungi can provide an alternative source of chitin'. ‘ o

hitin by deacetylation. Chitosan is generally applied as biomaterials, especially":'for
H

Chitosan is derived from ¢
s for improving their therapeutic effects 2 A

=

drug delivery system and use in combination with other substance

b) polypeptides S
i

Collagen and gelatin
U

Collagen is a protein found largely in mammals (25% ol our total protein in mass) and is the major strength (e
g f g2 3 gth 8

provider to tissue. A regular collagen moleeule consists o1 (iree entangled protein chains that form a helical §

structure. Collagen is non-toxic, produces only a minimal immune response and is excellent for attachmen :gmd!
biological interaction with cells.

Gelatin is one of the most common biopolymers. It is obtained either by partial acid hydrolysis or by p"

alkaline hydrolysis of animal collagen, it’s a denaturized [ibrous i)rotein”.

B) Modified with organism
il

a) Bacterial cellulose
produced by bacteria suc{ﬁ llas’

al cellulose (BC) or microbial cellulose is «n exopolysaccharide
’ . o |
yon and nitrogen-enriched media. The species of

Agrobacteriun, Azotobacter, Gluconacetobacter, Pseudomonas, @
o ! i
a significan! source of bacterial cellwones

Al

Bacteri

Komagataeibacter (previous Gluconacetobacter) o cail

Achromobacter, Alcaligenes, Aerobacter,

Rhizobium, Sarcina, Dickeya, and Rhodobacter have been reported

Komagataeibacter 18 used as a model organism [or rescarch and food applications, because of its higher Al
I »

pifcant interest as a source of bio-fuel production'®.
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chitosan with aldehyde produces harder material, biodegr
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adable, insoluble in water with high resistance to I
anid oils which make them applicable in packaging of fats, The starch-based polymers arc the prominght

polymers in the agricultural field, in horticulture threads, clips, staples, bags of fertilizers as wel as trays W

seeds are the application of biopolymers™. Packaging is another important area where biodegradable polym rs

are used they are used in curves bottles, paper-based packaging, films etc. They are most demandmg‘jiu i
o - 1

automotive electronic and construction field also™. J
i

Challenges

Biopolymers synthesis is costly as compare to the oil-based polymers. Unlike the aynthesns of

traditional polymers from carbon footprint sources, the synthesis of biopolymer faces the Lhalleng,cs ot

ate. During synthesis of bio polymers requires additional stepy

} f

nlﬂi

monomer diversity and low conversion r

and introduction of new problgims

purification, commonly using organic solvents resulting in extra cost
\)l. i

associated with solvent residues and recovery. Polymerization mcthod has experienced problems such as tj

and energy consumption product diversity and use of non- sclecuve catalyst resulting into quality influerfeed

outcome.

Conclusion
This study summarizes the brief in formation on the different types of biopolymers with their propej -és.‘

and applications as well as the different challenges ahead of them for better role in sustainable dw\.lopment l

The utilization of biopolymers clearly decreases the requirement of manufacturing of oil-based polymer; | ﬂ'IlSc 5~

perspective will lead us towards the sustainable development. The researchi approach on demgumg of ™

biopolymer and their use on commercial basis should be promoted for betterment of environment and
sustainable development. New pathways and strategics should be developed and applied to permit s1gmﬂ am

breakthrough in sustainable polymer production on an industrial scale.
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