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ABSTRACT 
Plastics are the most extensively used synthetic polymer due to its multi-specialized application due to its versatile nature 
and properties which make them useful in various fields ranging from construction of massive monuments, machinery 
parts, packaging products, kitchen appliances, day to day tools to children toys and, it has a high demand but being a 
mineral based polymer, it is difficult to balance supply to demand ratio. Moreover, its xenobiotic properties make it 
difficult to degrade plastics products thereby causing deleterious effect to environment and humans in the long run. 
There is constant need to find an alternative to this polymer which has similar properties to that of plastics but are 
biodegradable. One such promising class of bio-based polymer is  Polyhydroxyalkanoate also known as PHA, green-
plastic or biodegradable plastic polymer which fulfils the requirement and is not recalcitrant in nature and the use of 
polyhydroxyalkanoate is thus a step closer to green and clean earth. This review is an attempt to understand 
Polyhydroxyalkanoates or PHAs by summarising these aspects in order to understand the great potential thereby studying 
and understanding the complexities involved in PHA production starting from varied properties to its metabolism and 
their application.  
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1. INTRODUCTION  
The intervention of humans and their man-made 
products in the nature has drastically deteriorated the 
quality of life and environment. The most prominent 
among these materials are manufacturing of plastic 
based products. Urbanisation and industrialization are 
the two major contributors of plastic pollution, 
especially in big cities. Plastic materials are inevitable 
part for humans in this modern era, due to its versatile 
nature it can be moulded into complex products ranging 
from basic household utensils and gadgets to heavy duty 
materials for constructional purpose, from transport-
tation vehicles to packaging products, from healthcare 
products to communication equipments. Most plastics, 
which are currently used, generally derived from 
mineral oil and are fossil fuel (non-renewable resource) 
and thus cause environment implications due to its 
recalcitrant properties towards microbial decay [1-3]. 
This property make its use more prominent due to its 
longevity and durability which is highly demanded in 
manufacturing industries and thereby replacing metal 
and glass products but in the long run when it comes to 
degradation of plastic based waste products the  same 

property makes it highly undesirable as it sustains in the 
environment for hundreds of years and causes serious 
problems to environment as well as to living beings [4]. 
Synthetic mineral based plastics currently exploited and 
used in masses are mostly polymers that can be moulded 
and designed by tweaking the original groups or side 
chains through addition of new groups or by branching 
and rendering them to become a non-biodegradable 
material. The high demand of these synthetic polymers 
have generated a high production of waste that have 
been accumulated on land and water causing pollution 
thus harming the soil quality as well as the portability of 
drinking water. It has also become a threat to marine 
population by deploying their toxicity in the long run 
[2, 5]. The irresponsible methods of wastes disposal of 
these polymers have caused a serious problem to the 
ecosystem. The methods such as land filling, recycling, 
incineration etc. are inconsistent and not at par with the 
current amount of plastic waste generated and hence the 
need of the hour is to find out some alternatives the 
reason being either these are highly expensive as in case 
of recycling or completely a waste of natural resources 
as it is in case of land filling that destroys the soil further 
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by releasing toxins of these synthetic polymers into the 
soil and also percolating into the water-table. These 
polymers also clog the pipelines during outburst of rain 
and thus causing sanitation problems too. Thus an 
alternative to these synthetic polymers are required that 
aren’t recalcitrant but show similar qualities desirable 
for various industrial as well as for commercial 
applications and also aids in conserving the fossil fuel for 
the future. 
The polymers have been classified on the basis of their 
source and renewability into four categories (Fig. 1) out 
of which the natural and biodegradable polymers are the 
main focus of scientific studies due to being natural as 
well as biodegradable. Depending upon the sources 
polymers can also be classified into four groups further 
listed below:  

1. Derived from living organism and are denoted as 
biopolymers these include natural fibres such as 
cotton, wool, silk, cellulose, starch, rubber, 
lignin, PHAs etc. [6] 

2. Artificially using chemical method of polymer-
rization using monomers that are present in 
nature or derived from nature such as 
Polytrimethyl Glycol, Poly lactic acid or PLA etc. 

3. Mineral oil based/Fossil fuel derived/Petro-
chemically derived that includes, Polyethylene, 
Polypropylene terephthalate, PET etc.  

4. Combination of both mineral based and 
renewable living organism based polymers or 
their derivatives such as Starch-Polyvinyl Alcohol 
(SPA). 

The main focus of study is on PHAs polyhydroxyal-
kanoates. These major class of polymer that are natural 
polymers derived from living organisms and are easily 
extracted using various biotechnological tools. These 
polymers show promising results when it comes to the 
variability, quality and moulding ability of these 

polymers which are present in conventional mineral 
based polymers except these are biodegradable and also 
prevents the exploitation of fossil fuel for their 
generation and hence are also eco-friendly thus getting 
them categorised into family of Green Plastics along 
with PBS and PLA [2, 7].  
 
2. PROPERTIES OF POLYHYDROXYALKAN-

OATES 
2.1. Physical Properties of Polyhydroxyal-

kanoates 
PHAs are water insoluble as they are moderately 
hydrophobic, thermoplastic that is nontoxic in nature, 
soluble in organic solvents. Their properties vary due to 
their length and a monomeric group present within 
these polymers and also depends upon them being a 
homopolymer or a hetropolymer or the branched 
structure present and Table 1. depicts the physical 
properties if PHA. Thus they can be plastic or elastic 
having variable recrystallization time period. Most 
(SCL-Short chain length) are brittle and are not ideal for 
preparing of plastics while the (MCL-Medium chain 
length) (PHAs) are ideal for creating plastic materials 
and the qualities can be varied depending upon the 
carbon source given to the potential microbial colonies 
while the (LCL-Large chain length) PHAs are elastic 
polymers and can be a better suited for making rubber 
like materials [5, 8, 9]. The variability in properties of 
PHAs are dependent upon the carbon sources provided 
to the microorganism, extraction methodand duration 
of cultivation. [60] The crystallization property depends 
on the Glass transition temperature of PHA that is 
reported to be around 2˚C. Melting point of PHA 
ranges between 150 to 180˚C above which it degrades 
into crotonic acid and other oligomers and hence is non-
volatile in nature. The tensile strength of PHA has been 
reported to be between 10 to 50 MPa. [10]. 

 
Table 1: Physical Properties of Polyhydroxyalkanoates (PHAs) [10, 13, 14] 

SN Properties of PHA 
1. Glass transition temperature (Tg) 2˚C 
2. Crystalline degree (Xcr) 40-60% 
3. Elongation of break(ε) 1-15% 
4. Melting temperature(Tm) 160-175˚C 
5. Young Modulus(E) 1-2 GPa 
6. Tensile strength(σ) 15-40 MPa 
7. Water Vapour Transition Rate (WVTR) 2.36 g.mm/m2.day 
8. Oxygen Transition Rate (OTR) 55.2cc.mm/m2.day 
9. Degradation temperature 180˚C 
10. Resistance to UV light Good 
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Fig. 1: Classification of polymers based on their source and renewable properties 
 
The most studied PHA molecule is PHB or 
polyhydroxybuterate which comes in the class of short 
chain length molecules which are crystalline, having 
brittle quality and are thermoplastic in nature these are 
found as a homopolymer and sometimes as a copolymer 
with other PHA monomers such as Poly-HV (Hydroxy 
valerates), Poly-HH (Hydroxy hexanoate) and form 
biopolymers and even tetrapolymers displaying variable 
properties and exploited for the same. The variability is 
achieved by application of various substrates ranging 
from small chain length utilizing sugars simple lipids and 
alcohols utilizing acetyl-Co-A pathway yielding PHB and 
its tetramers while complex and long chain lipids and 
waxes.  Various microbes are employed ranging for 
algae which yield the maximum amount of PHA, to 
bacteria that are both Gram positives and Gram 
negatives such as Bacillus, Pseudomonas, Areomonas 
sps. etc. and also extremophiles have been reported to 
form PHAs [11,12] . Further modified PHAs are also 
produced referred as quadripolymers synthesized having 
4 different types of monomeric units and are produced 
using genetic engineering has been made possible which 
show further more variable qualities needed in polymer 
industries and are in demand. 
 
2.2. Bio-chemical Properties of Polyhydroxyal-

kanoates 
PHAs are polyoxoesters of hydroxyalkanoates found 
within the living system. These are high molecular 
weight polymers. It has been reported that the chemical 
properties and structural integrity which leads to 
formation of crystals are dependent upon the 

monomeric unit of PHAs [15]. PHAs are optically active 
and exhibit piezoelectric effect. PHAs can further be 
classified biochemically into various types depending on 
various parameters and qualities into different types and 
has been summarized in Table 2. PHAs are lipid 
granules (liquid polymer) which are mobile or in 
amorphous forms stored as reserve or inclusion bodies 
surrounded by monolayer of enzymes namely 
polymerases and depolymerises present within cells of 
living organisms naturally under normal condition in 
some while during stress conditions in other organisms 
as depicted in Fig.2. Polyhydroxyalkanoates consist of 
hydrophobic coiled chain and water and this form a 
plasticizer. The core is surrounded by hydrophilic 
enzymes along with certain structural proteins as 
stipulated by scientists and termed as Carbonosomes. 
Polyhydroxyalkanoates are helical molecules containing 
helical PHAs stabilized by Hydrogen bonds formed 
between carbonyl groups between the individual 
monomeric units of 2-5 or 6 or more carbon containing 
monomers. The main function of PHAs within an 
organism is storage of energy reserves at time of 
emergency i.e. starvation but  further studies have 
revealed that PHAs also play an important role in spore 
formation in bacteria, Nitrogen fixation etc. have also 
been studied as a defensive barricade when exposed to 
hazardous environment [11]. 
These are biodegradable, biocompatible and are either 
thermoplastic or elastic depending upon the organism 
and  carbon source available to them and almost 
hundred and fifty types have been identified  and more 
are being discovered or genetically modified or 
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bioengineered through GMOs using recombinant DNA 
technology [16-19]. PHAs are polymerization product 
formed by esterification of hydroxyalkanoic acids as a 
condensation reaction of these carboxyl groups in 
presence of intracellular enzymes present within the 
organism. PHAs are the only biopolymers that are 
produced and degraded by living cells. PHAs have been 
isolated till date from various organisms ranging from 
prokaryotic and eukaryotic organisms but the mass 

production is most feasible with the microbes ranging 
from algae, fungi, archae bacteria and bacteria ranging 
from Gram positive to Gram negatives.[20-23] The 
ground breaking work of utilizing microorganisms for 
production of PHAs was done by microbiologist M. 
Lemoigne in 1926 and has paved a way for applying his 
knowledge to identify and study many of microbial 
groups in mass production in the future thereof. 

 

Table 2: Classification of Polyhydroxyalkanoate based on various Biochemical Parameters. 
Classification 

criteria Type Description References 

Monomer size 
Short chain length (SCL-PHA) Contains C3-C5 carbon atom [24] 

[5], [3] Medium Chain Length (MCL-PHA) Contains C6-C14 carbon atom 
Long chain length (LCL-PHA) Contains C15-C18 carbon atom 

Biosynthetic 
origin 

Natural bioplastics Produced by microbes utilizing general 
metabolites [4] 

[25] 
 

Semi synthetic bioplastics Cannot be synthesized by the microbe and 
requires the addition to 

Synthetic bioplastics Obtained by chemical synthesis (e.g. synthetic 
thermoplastic 

Number of 
monomers in the 

polyesters 

Homopolymeric bioplastic Contains single monomer unit [3] 
[14] Hetropolymeric bioplastic Contains more than one type of monomer unit 

Type of polyesters 
accumulated by 

microbe 

Unique Single bio-plastic [3] 
 More than one Mixed bio-plastic 

Chemical nature 
of  the monomers 

 
 

Bioplastic containing aliphatic fatty  
Acid derivatives 

Saturated or unsaturated monomers; linear or 
branched monomers; substituted or 

nonsubstituted 

[3] 
[26] 

Bioplastics containing aromatic 
fatty acid derivatives - 

Bioplastics containing both aliphatic 
and aromatic fatty acid derivatives - 

Bioplastics containing other 
different compounds 

e.g. poly-γ-glutamic acid, poly-ε-L-lysine, 
poly-β-L-malic acid, 

polyglycolic acid, cianophicin 
 

 
(A)      (B) 

 
Fig. 2: A) Schematic diagram of properties that makes polyhydroxyalkanoates a good replacement to 
mineral based plastics. B) Diagram representing of Bacterial Cell and PHA granules. 
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3. BIOSYNTHESIS OF POLYHYDROXYAL-
KANOATES 

Polyhydroxyalkanoates are synthesized as a storage 
reserve by both eukaryotes as well as prokaryotes 
ranging from plants and animals as well as bacteria, 
archaebacteria and blue green algae. In plants the 
percentage of PHA production is low and higher 
percentage of PHA to be synthesized occurs at the cost 
of some kind of abnormalities in plants has been 
reported [12] The accumulation of PHAs in bacterial 
cells is as high as 90% of total dry weight of cell and 
thus more emphasis is on the bacterial biomass for mass 
production. In bacteria various pathways are present to 
utilize different kinds of carbon sources some of these 
are listed in Table 3. There are 8 pathways out of these 
3 pathways namely Pathway I, Pathway II and Pathway 
III have been studied in detail. 
In Pathway I it was reported that sugar or carbohydrates 
was utilized by bacteria as substrate such as glucose, 
sucrose, starch, molasses, etc. due to presence of 
enzymes namely Beta-ketolases, Acetoacetyle Co-A 
reductase, Polyhydroxyalkanoate synthetases and the 
enzymes listed in various pathways have been listed in 
Table 4.Pathway II employs fatty acid as substrate which 
upon degradation joins pathway IV which utilizes 

Butenoyl Co-A or Crotonoyl Co-A as substrate and gets 
further degraded to Acetoacetyl Co-A which is a path 
followed to form by pathway I to yield PHA. Fatty acids 
may also undergo breakdown through Beta oxidation 
pathway and yield PHA. The genes and enzymes 
responsible have been described by [13,27,28]. Pathway 
V utilizes Enoylacyl career protein which aids in 
synthesis of type II fatty acid synthesis to yield PHA. 
Pathway VI is following alkanolactone degradation such 
as 2-Deceno-t 5-lactone has been studied by Hiroshi 
Nago in 1993 and such compounds can also yield 
monomers of PHA which can be employed by microbial 
system to yield PHA. Pathway VII and VIII was reported 
the utilization of alcohols in yielding polyhydroxyal-
kanoate in detail along with the enzymes involved in 
Table 4. [13]. Polyhydroxyalkanoates can be produced 
by utilization of a variety of renewable resources that 
are either waste products left after food processing or 
are non-food sources. Since waste products such as 
whey, glycerol, etc. can also be employed it aids the 
industrial and municipal corporations by aiding in waste 
management as well as it helps in economical aspect also 
as the raw material used is cheap and easily available 
thus being renewable as well as biodegradable[13,28]. 

 
Table 3.List of Bacteria that produces Polyhydroxyalkanoates 

S.N. Bacteria Carbon Source PHA Produced References 

1 Escherichia coli 
(Mutant) 

Glucose 
Glycerol 
Sucrose 
Ethanol 
Palm oil 
Molases 

(UHMW)PHB [12] 

2 Pseudomonas oleovorans Octanoic Acid mcl-PHAs [12] 

3 Pseudomonas stutseri 

Glucose 
Soyabean oil 
Alkanoates 
Alcohols 

mcl-PHAs [12] 

4 Pseudomonas fluorescens A2a5 B Sugarcane liquor PHB [29] 

5 Pseudomonas putida KT2440 
Glucose 
Glycerol 
Citrate 

PHA [30] 

6 Pseudomonas sp. Corn oil PHA [31] 
7 Pseudomonas putida. KT2442 Glucose P(HB-co-HHx) [32] 
8 Pseudomonas mediterranea Glycerol Crude mcl-PHA [33] 
9 Pseudomonas corrugate Glycerol mcl-PHA [33] 

10 Pseudomonas sp. Gl01 Saponified waste palm oil mcl-PHA [34] 
11 Pseudomonas aeruginosa BP C1 Glucose 3-HV-co-5-HD [35] 

12 Escherichia coli 
(Recombinant) 

Glucose 
Xylose 3-HB or 4-HB or 2-HV [36] 
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13 Escherichia coli (Recombinant) Glucose P(3HB‐co‐2HB‐co‐LA) [37] 

14 Ralstonia eutropha 
(Recombinant) 

Phenyl propionate 
Phenyl butyrate P(3HB-co-3H3PhP) [38] 

15 Cupravidus nector (Recombinant) Sucrose PHBHHx [39] 

16 Cupravidus taiwanensis 
Fructose 

Gluconate Glycerol 
Maltose 

PHB [11] 

17 H mediterranei DSM1411 Hydrolized whey 
3HB-co-3HV- co-4HB 

P(3HB‐co‐3HV‐co‐4HB) 
[40] 

18 Pseudomonas aeruginosa 
ATCC27853 

Heptadecanoic 
Nonadecanoic 
Heneicosanoic 

3-hydroxyvalerate, 
3-hydroxyheptadecanoate [41] 

19 Pseudomonas mosselii TO7 Crude glycerol mcl-PHA [42] 
20 Cupravidus nector DSM4058 Crude Glycerol 3HB [42] 
21 Alcaligenes latus Sugar beet molasses PHB [40] 
22 Burkholderia cepacia Soybean PHA [43] 
23 Cupravidus nector Soybean PHA [43] 

 

Table 4: Summary of Genes and Enzymes responsible for Polyhydroxyalakanoate synthesis requited in 
the 8 pathways [13, 28] 

SN PHA Pathway Enzymes Involved Genes 

1 Pathway 1 

Enzyme: Beta-ketolase 
Enzyme: Aceto-acetyl Co-A Reductase 
Enzyme: PHA Synthase 
Enzyme: PHA depolymerase. 

Gene: Pha A 
Gene: Pha B 
Gene: Pha C 
Gene: Pha Z 

2. Pathway 2 

Enzyme: 3-Keto acetyl  Co-A reductase, 
Epimerase 
Enzyme:R-Enoyl-CoAhydrataselenoyl-CoA hydratase I, 
Acetyl CoA oxidase, 
Acetyl Co-A hydratase 

Gene: Fab G 
 

Gene: Pha J 

3 Pathway 3 
Enzyme: 3-Hydroxyacyl-ACP-Co-A transferase, 
Malonyl CoA-ACP transacylase 
Enzyme: NADP dependent acetoacetyl Co-A reductase 

Gene: PhaG Gene:  
Fab D 

4 Pathway 4 Enzyme: Succinic semialdehyde dehydrogenase Gene: Suc D 

5 Pathway 5 
Enzyme: 4-Hydroxybutyrate dehydrogenase 
Enzyme: 4-Hydroxybuterate Co-A:Co-Atransferase, 
Lactonase 

Gene: 4HbD 
Gene: Orf Z 

6 Pathway 6 Enzyme: Hydroxyacyl Co-A Synthase 
Alcohol dehydrogenase Unknown 

7 Pathway 7 

Enzyme: Cyclohexanoll dehydrogenase 
Enzyme: Cyclohexanone monooxygenase 
Enzyme: Caprolactione hydrolase 
Enzyme:6-Hydroxyhexanoate dehydrogenase 
Enzyme:6-Oxohexanoate dehydrogenase  Semialdehyde 
dehydrogenase, 
6-Hydroxyhexanoate dehydrogenase, 
Hydroxyacyl-CoA synthase 

Gene: Chn A 
Gene: Chn B 

Gene: Chn C Gene:  
Chn D Gene: Chn E 

 

4. DEGRADATION OF POLYHYDROXYAL-
KANOATES 

Degradation of the Polyhydroxyalkanoates or PHAs 
have also been studied in order to mould polymers 
which show desirable qualities based on their 

functionalities and hence their various agent responsible 
have been studied. Degradation is the break in the long 
polymer chain due to variety of factors that can 
accelerate or retard the degradation of the biopolymers 
including polyhydroxyalkanoate/PHA. The rate of 
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degradation is influenced by environmental factors such 
as exposure to air, water, light and heat as well as 
exposure to chemicals and microbes as well. All such 
factors affect the durability and longevity of PHA as 
well. The symptomatic changes observed during 
degradation is the change in chemical structure, its 
crystallization properties, molecular weight, morpho-
logy (such as discoloration, cracking, erosion) etc. [28] 
Fig.3. Showcases the various modes of degradation of 
PHAs namely physical, chemical and biological. Based 
on these properties PHAs can be modified in accordance 
with the requirement in varies fields and thus employed 
in various applications. 

5. APPLICATION OF POLYHYDROXYAL-
KANOATES 

Due to the versatile and unique nature of 
polyhydroxyalkanoates experiments are being done 
constantly to employ it in various fields ranging from 
medical, pharmaceuticals, bio-fuel, cosmetics etc. 
enlisted in Table 5. The nature of monomeric units and 
linear structureof PHAs is responsible for its 
thermoplastic nature along with the varied properties 
like optic activity, ant-oxidative nature and most 
importantly its biocompatibility and biodegradability 
making them highly useful polymer in the long run. 

 
Table 5: Potential application of PHA in various fields. 

PHA based Industries Application and Examples References 

Packaging industry PHBV used in Europe for packaging food materials 
Manufactured by P&G, Biomers, Metabolix, Polyone. 

[47] 
 

Medical Industries 
 

Drug  Delivery System 
Nanocapsules/Microsphere/Nanaoparticles treatment of diseases and 
disorders.  
PHB & PHBV drug delivery system. 
ii) Steroid Delivery System 
iii)Vaccine Delivery System PHB integrated vaccine delivery of 
staphylococcus enterotoxin to Gut Associated Lymphoid Tissue (GALT) 
iv) Cancer Treatment: Rhodamine B isothiocynate (RBITC) target 
delivery. 
v) Brain disorder treatment and Memory enhancer: PHB substrate for 
regeneration of mitochondria preventing neural damage or cell death. 
Parkinson’s and Alzheimer’s cure in future 
Neural cell regeneration 
vi) Prevents osteoporosis: Preventing decrease in bone 
vii) Medical Devices: grafts like cartilage grafts, repair patches, 
cardiovascular patches and sutures, stents and pins and are Non-toxic. 
viii) Surgical film Generation 
P3HBV) films are non-cytotoxic and bio-safe for in vitro 3T3 fibroblast 
cells and invivo in mice 

 
 

[48] 
[49] 
[50] 

 
 

[51] 
[52] 

 
 

[53] 
[54] 
[48] 
[49] 
[50] 
[51] 

[7.52] 
 

Tissue culture Human mesenchymal stem cells attached better on PHA heteropolymer 
P(3HB-4HB-3HHx) film [7, 53-55] 

Bio-Surfactants PhaR show bactericidal activity [56] 
Paper Industry PHB stable latex and is used in paper industries [57] 

As Biofuel (3HBME) yield heat of combustion of 30KJ/g and 20KJ/g respectively 
and can be employed as biofuel. 

[40, 58] 
[59] 

Cosmetic industry 
PHAs rapidly absorb and retain oil, used in cosmetic oil-blotting films. 
Metabolix company manufactures PHhBV copolymer for shampoo 
bottles. 

[60] 
[61-62] 

Drug Abuse  alcoholism Gamma-hydroxybuterate pharmacologically active for treating 
alcoholism. [63] 

Nanoparticle for Protein 
purification 

PHA granule or nanoparticles associated protein phasin used for protein 
purification employing recombinant technology. [64] 

Healthy food additives 
Feed Additives: PHA a biocontrol agent degraded through gastrointestinal 
tract of animals is used to prevent Salmonella infections in pigs and 
poultry birds, fishes and crustaceans. 

[13] 

Textile Industries Polyhydroxy butyrate copolymer (PHBV) “Biopol” Zeneca developed 
thermoplastic, biodegradable surgical fibre. 

[50] 
[65] 

Pharmaceutical 
Industries 

(3HB) used in synthesis of antibiotics such as carbapenem, macrolode, 
elaiophylidene, etc. [13] 
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Fig. 3: Various agents responsible for PHA degradation [14.44-46] 

 
6. CONCLUSION 
The study and development of PHA will aid in the 
replacement of mineral oil based plastic material and 
also help in the issue of shortage of the same. It will aid 
in sustainable development of the eco-friendly 
biodegradable polymers which in long run is a step 
towards preservation and conservation of the 
environment. Due to the diverse use of PHA in various 
fields such as fuel industry, medical industry, packaging 
industry, and textile industries etc. have already been 
explored but the major downfall of PHA is the choice of 
PHA producing diversity selected as we know that 
different diversities yield different PHAs and to find the 
ideal microbial population as per the desirable polymer 
or plastic required is the primary reason for limited 
success for PHA use and mostly the most common PHA 
produced are PHB a SCL-PHA polymer that is brittle 
and lacks the quality desired in a plastic. The solution to 
this problem is to optimize the media and to select the 
ideal diversity and further to improve the diversity  to 
engineer such an organism which show a diverse 
production of PHA as per our requirement but this 
process is time consuming and bit costly. And other 
problem faced in the process of mass production of PHA 
and its successful replacement to the conventional 
plastic is that the cost of production is three times the 
cost of production of conventional mineral plastics. The 
study of the properties, metabolic pathway and synthesis 

mechanism will help us to identify the cost-effective 
methods of mass production of PHAs by bacterial 
population in the future. As its multifaceted application 
should not be denied due to its versatility, types and 
unique properties it has become the most desirable 
biopolymer with respect to its counterparts. In this 
review we want to showcase the properties and 
mechanism by getting an insight on the metabolic 
mechanism and the broad array of applications in detail. 
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