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Abstract 
Polyhydroxyalkanoates are polyesters that are 

biological in origin and are produced by micro-

organisms through fermentation processes. 

Researchers have been attracted towards applications 

of these polyester compounds as an alternative to 

plastics as they are biodegradable, renewable, 

biocompatible and eco-friendly. However, presently 

these polymers have limitations because of lower rate 

of microbial production and high production cost. 

Production steps like the selection and improvement 

of strains, media development, downstream 

processing are being intensively researched in order 

to improve the overall process efficiency and finally to 

substitute the mainstream polymers with that of 

biodegradable polymers.  

 

This review article provides an insight into PHA 

biosynthesis, microbial strains that produce PHA, use 

of novel methods such as synthetic biology or 

morphology engineering to design new pathways in 

microorganisms and also use of plants by altering 

their metabolic pathways in a way to produce 

biopolymers. 
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Introduction 
Synthetic plastic which is the most durable commodity is 

among the greatest inventions of mankind and because of 

its constant use and trustable qualities it has been 

transformed into a large industry and an important 

commodity of human’s life6. Polyhydroxyalkanoates 

(PHAs) are aliphatic polyesters which are biodegradable in 

nature and are produced by many microorganisms as 

energy storage compounds in a mechanism that is similar to 

lipid accumulation in higher organisms33. These polymers 

produced by bacteria are 100% biodegradable2,37. The cost 

of production of these polymers is so high that it could not 

replace the synthetic plastics. Reduction in overall cost 

production can be achieved by incorporating techniques 

like strain development, improving fermentation and 

separation processes and usage of inexpensive carbon 

sources25.  

 

immune response14. If the production cost decreases, then 

there are chances that these biopolymers enter market on 

large scale11.  Hence incorporation of simple separation 

steps is crucial in order to achieve economically feasible 

process17. Because of the diverse ways of obtaining 

functionalized PHAs such as grafting reactions, 

copolymerization, chlorination, epoxidation, carboxylation, 

etc., they have diverse industrial applications such as drug 

delivery systems, bag composting, medical implants, 

hygiene products, pin and dental sutures, industrial and 

institutional uses, agricultural products, ophthalmology, 

textiles, food packaging and tissue engineering16.  

 

The issues that prevent the widespread uses of PHA over 

petroleum derived polymers are the relative cost of the 

production with similar properties and also the failure to 

meet the demand and supply ratio of P (3HA). Hence new 
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