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Abstract: Plastic is one of the major source of pollutants at present time in the world, regularly used 

for packaging materials, carry bags, manufacturing of different types of materials etc. So, to reduce 

the increasing environmental pollution from synthetic plastic an alternative must be developed. This 

need can be fulfilled by use of bioplastics. Polyhydroxyalkanoates are polymers produced by bacteria 

among which Polyhydroxybutyrate (PHB) is one major group. Bacterial polyesters have attracted 

much attention as biodegradable biocompatible polymers. Poly-3-hydroxybutyrate, a microbial 

produced thermoplastic and gained major importance due to their structural diversity and close 

analogy to plastics. These are gaining more and more importance world over. Different sources 

(natural isolates, recombinant bacteria, plants) and other methods are being investigated to exert 

more control over the quality, quantity and economics of poly(3-hydroxybutyrate) (PHB) production. 

Some bacterial species like Bacillus spp., Pseudomonas spp., Aeromonas spp., Cupriavidus spp. have 

been extensively used for industrial production of PHB. The aim of writing this review is to help to 

take up research work on such PHB producing bacteria for bio-plastic and to replace the use of 

synthetic plastic. 
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I. Introduction 
Of all pollutants, plastic is one of the major pollutant now-a-days causing environmental pollution 

around the world. An alternative to be developed for replacing this non bio-degradable pollutant, which became 

part and parcel of everyone daily life for packing, carrying vegetables and for many other purposes. Bio-

degradable plastic has been developed many years back but still some modification is required for large scale 

production in industries so that it can replace the plastic of petroleum origin. An environment friendly 

biodegradable material is poly-3-hydroxybutyrate (PHB) which and can be produced from renewable resources. 

PHB, whose physical properties are similar to polypropylene, has attracted industrial attention as an 

environmentally degradable plastic for a wide range of agricultural, marine and medical applications. Since the 

production of bio-plastic is expensive many techniques have been adopted for large scale production. Selection 

of proper strains of bacteria, which are capable of producing or accumulating PHB in large scale, is the major 

criteria.  
 

II. Environmental Pollution Causes Hazardous To Life 
Pollution is a condition in which hazardous contaminants are introduced in to the natural environments 

leading to adverse changes in the environment and mainly by human activity is the major cause for the same. 

Pollutants or contaminants are the components that cause pollution and this may be foreign chemicals, 

substances or different forms of energy like heat, noise etc. Pollution may be point source or non-point source. 

The point source pollution is the type where pollution occurs in the same site where the pollutants are produced 

where as non-point source pollution is different from this type where the pollutants are carried to a different 

place from its origin via different transport media. Pollution may arise in different geographical locations 

leading to deformations in soil, water or air. Among different types pollutions one of the major type is marine 

pollution, caused by various transport vehicles such as ship, steamers, submarines etc. and causes entry of 

agricultural, industrial wastes into ocean water. Water from river and other water bodies flow and meet in the 

ocean. This carries various waste materials which are harmful for the marine organisms and cause their death.  

Pollutions cause critical problems to the global geochemical cycles as well as the sustainable habitation 

of humans as well as other living organisms. Other organisms which are suffer from the adverse effects of 

natural changes, the main culprit is human. Various types of hazardous substances can enter the natural 

environment by a number of natural and/or anthropogenic activities, disturbing the living systems along with 

many adverse changes in the environment (1). In different urban areas huge megaplexes have been constructed 

which are not sustainable and they experience problems with waste management, heat islands, increasing 

pollution and crowding of increasing population etc. (2).CO2 is toxic for pregnant women and when exposed, 

the fetus may be harmed. Likewise, car exhaust gases damage health of both adults and children, leading to 

change in behaviour and psycho-social development of children (3). 
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III. Traditional Approach For Bio-Degradable Plastic 
Bio-plastics are biodegradable plastics with similar properties of synthetic plastics. And biodegradation 

can be defined as a chemical process during which micro-organisms present in the environment convert 

materials into natural substances such as water, carbon dioxide, and compost. Synthetic plastics remain in the 

environment for long time as they are resistant to degradation (4). Bioplastics are made from variety of sources 

like polysaccharides, lipids and also proteins (5). A few examples of protein used as substrates for bioplastic 

production are soy protein, wheat gluten, zein, rice and egg albumin. Plasticizer, which is a rupturing agent 

added with proteins to increase plasticity (6). 

 The petroleum based conventional plastics are non-renewable where the feed stocks are reinforced by 

carbon fibres (7). Renewable resource feed stocks of plastics include polymers derived from microbial culture 

reinforced with natural fibres such as cellulose, jute etc. (8). The major cause of pollution is accumulation of 

synthetic and petroleum based plastics in the environment. The novel approach to produce plastic, which is an 

essential polymer used in our day to day life, using microbes. It helps in reducing the environmental pollution as 

well as the consumption of petroleum to make plastic bags. So it can be called with single word as bio-plastic 

which is environment friendly.  

 

IV. The History of Bioplastic Production 
In 1926, Lemoigne from the Pasteur Institute, France first detected Poly-3-hydroxybutyrate (9). Poly3-

hydroxybutyrate (PHB) is produced by joining of β- Hydroxybutyrate monomers by ester bonds. Different 

microbial species present in the environment able to produce approximately 100 PHAs have been identified . 

Until 1980s, scientists were not able to find out any alternative for petroleum based plastics to reduce the 

pollution. In 80s, Anthony Sinskey and his colleagues successfully isolated the first enzyme ‘thiolase’ from 

Massachusetts Institute of Technology (MIT) and which plays a major role in the biological process to produce 

bioplastics followed by the discovery of the genes required for the synthesis. In 1987, the first patent 

applications of bioplastics were made and accepted in1993.  
 

V. Microbes As The Bioplastic Producers 
Microbes have been reported to be the potent producers of PHB due to their high adaptability in 

various extreme environmental conditions. Out of these, Bacillus spp., Pseudomonas spp. and Vibrio spp. are 

found to be more efficient for PHB production due to their higher stability and reproducibility under 

environmental stress.  

 

VI. Efficient Microbes As Bioplastic Producers 
Many types of bacteria, such as Bacillus spp., Pseudomonas spp., Cupriavidus spp., and Aeromonas 

spp., have been studied for their use in industry for efficient capacity to produce PHA (10). Bacterial species 

like Bacillus megaterium, Ralstonia eutropha gained much more attention from the researchers. The PHB 

production from Bacillus megaterium has been reported to be around 84% (11). Marine bacteria have recently 

attracted attention as potentially useful candidates for the production of PHAs.. The main advantage of 

biodegradable polymers is that anaerobic microbes completely degraded to water, carbon dioxide and methane 

in various environments such as soil, sea, lake water and sewage and so it is disposable without harm to the 

environment (12).Although a few kinds of marine bacteria have been investigated for PHA production under 

some marine conditions, characterization have not been done in details of the resultant PHAs Haloferax, 

Haloarcula, Natrialba, Haloterrigena, Halococcus, Haloquadratum, Halorubrum, Natronobacterium, 

Natronococcus and Halobacterium some Haloarchaeal species  have found to be efficient producer of 

PHB(13).Bacterial genera like Beneckea and Vibrio have been found to be first reported potent producers of 

PHA isolated from marine sediments (14). 

 

VII. Discussion 
Plastic is one of the major sources of pollutants causing environmental pollution. An alternative non 

bio-degradable pollutant must be developed to replace because everyone in daily life for packing, carrying 

vegetables and for many other purposes they are used. Production and extraction of Bio-degradable plastic has 

been developed still some modification is required for large scale production in industries so that it can replace 

the petroleum origin. Since the production of bio-plastic is expensive many techniques have been adopted for 

large scale production. But, proper selection of strains of bacteria, which are capable of producing or 

accumulating PHB in large scale. 
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VIII. Conclusion 
In the 21st century we are living with heavy load of pollutions from different sources including 

polythene wastes, hence there is requirement of suitable, economical, harmless alternative which is of huge 

demand. Bioplastics are the most suitable remedy for this environmental pollution through plastic of the 

petroleum origin. 
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