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Introduction
Petroleum-derived plastics (commercially available) 

have become an integral part of our modern life which 
successfully replacing various other products over the years. 
From automobiles to medicine, plastics are utilized in almost 
every manufacturing industry in the world. Approximately 25 
million tons of plastics are produced by the plastics industry 
every year [1]. The consistent dependency on commercial 
non-biodegradable plastics causes an adverse impact on 
environment viz. crude oil reduction and pollution. Disposal of 
plastic waste through incineration may generate toxic products 
and is expensive thermal process and recycling can be done but 
it is time -consuming process and alterations may occur in the 
plastics with time. 

To overcome the hazardous impact of commercial plastics, 
there is an alternative of biopolymers such as aliphatic polyesters, 
polylactide, and polyhydroxyalkanoates. Polyhydroxybutyrate 
(PHB) is one of the members of polyhydroxyalkanoates are 
the more promising candidate due to its biodegradable and 
eco- friendly property [2]. Polyhydroxybutyrate is produced by 
bacteria, fungi, molds etc. Polyhydroxybutyrate is eco-friendly 
plastic which has a wide range of applications. These lipid 
inclusions are accumulated in the bacteria as they entered the  

 
stationary phase of growth. Under limited nitrogen condition 
and in the presence of carbon source, some bacteria accumulate 
around 60-80% of their weight as PHB. Polyhydroxyalkanoates 
(PHAs) are polyesters synthesized by various microorganisms, 
such as Ralstonia eutropha, Alcaligenes latus, Aeromonas 
hydrophila, Pseudomonas putida and Bacillus [3-7].

Figure 1: General structure of PHA.

The PHAs are classified by the number of carbon atoms 
in their monomers. In “short-chain length” PHAs, such as  
atalysed l utyrate (PHB) and polyhydroxyvalerate, carbon 
numbers of monomers are 3 to 5 whereas, carbon numbers 
in medium chain-length PHA monomers range from 6 to 16. 
In addition to PHB, more than 140 different PHAs have been 
identified (Figure 1). The PHA types, such as  atalysed l utyrate 
(PHB), poly (Hydroxybutyrate-Co-Hydroxy Valerate) (PHBV), 
Poly (Hydroxybutyrate-Co-Hydroxy hexanoate) (PHBHHx) 
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and Polyhydroxy Octanoate (PHO) are frequently studied for 
biomedical applications including tissue regeneration devices, 
repair devices, repair patches and sutures [8-11].

PHB has been the most promising biodegradable plastics 
and as an alternative to petrochemical plastics. This is due to 
their biocompatibility, biodegradability and versatile properties 
make it an eco-friendly substitute for synthetic polymers [12]. 
The molecular weight varies from 2-3 × 103K Da. The weight 
was depending on the species that actually producing the 
polymer [13]. PHB has more advantages because it is far less 
permeable than PE and PP, this known as a better material for 
food packaging needless to use antioxidant. Some industrial 
applications of PHB have been hampered owing to its low 
thermal stability and excessive brittleness upon storage. The 
main fermentation strategies used to obtain bio-products are 
batch culture, fed-batch culture, continuous culture and two-
stage fermentation. Two-stage fermentation is currently the 
most common method of producing PHAs. In the first stage of 
the proposed process, biomass is increased to the level needed 
for PHB production. In the second stage, nutrients are limited 
in order to stimulate PHB synthesis by bacteria. This study also 
applied a two-stage fermentation strategy.

Figure 2: Biosynthetic pathway of  atalysed l utyrate from acetyl-
CoA.

PHB is produced by many genera of bacteria as inclusion 
bodies to serve as a carbon source and electron sink. PHB is 
synthesized from acetyl-CoA produce by the bacteria in the 
sequential action of three enzymes. 3-ketothiolase (phbA gene) 
catalysis the formation of a carbon-carbon bond by condensation 
of two acetyl-CoA NADPH dependent  atalysed l-CoA reductase 
(phbB gene) catalyses the stereoselective reduction of  atalysed 
l-CoA formed in the first reaction to R-3- hydroxy butyryl CoA. 
The third reaction of this pathway is  atalysed by the enzyme 
PHB synthase (phbC gene) that catalyzes the polymerization of 
R-3- hydroxy butyryl- CoA to form PHB. The EC number is yet to 
be assigned to PHA synthase [14]. The biosynthetic pathway of 
PHB from acetyl-CoA was shown in Figure 2. PHB is a partially 
crystalline polymer which has material properties similar to 
Polypropylene (PP) and Polyethylene (PE) [15,16].

In this investigation, the efficiency of selected micro-
organism was evaluated towards the generation of PHB. The 
culture revived and quantified for various parameters including 
biomass, optical density and polymer (PHB) through gas 
chromatography. 

Materials and Methods
The micro-organism was received from ATCC. The micro-

organism was stored in nutrient agar slants. The Alcaligenes was 
cultured in 50ml of nutrient broth. After the seed culture was 
developed it was subculture at a rate of 5% in production media 
(2.5% sucrose). Optical Density (OD) was measured at 600 nm in 
a UVIKON 930 spectrophotometer (Kontron Instruments, USA). 
The dry cell mass (biomass) was also estimated. 

The content of PHB in the dried cells was estimated by gas 
chromatography (Nucon gas chromatograph 5765, AIMIL, India) 
with benzoic acid as an internal standard; 40 mg of dried cells 
was dissolved in 2mL of 1, 2-Dichloroethane (DCE) and 2 mL of 
acidified propanol and 200μL of internal standard. PHB was thus 
converted to the propyl ester of Hydroxybutyric Acid (HBA). After 
cooling to room temperature, 4mL of distilled water was added, 
and the mixture was shaken for 20-30 seconds. The heavier 
phase (DCE-propanol) was injected into the gas chromatograph 
column (2% Reoplex on chromosorb).

Results
In the present investigation, the gradual increase in the 

optical density was monitored till 30 hours after that stationary 
phase was observed with constant OD at 600nm. The dried mass 
of the cell pellet was around 2.7g/l in the shake flask experiment. 
The PHB was 2.1g/l in the lab scale experiment. The PHB was 
focused in this study due to various advantages such as eco-
friendly behavior, non-toxic, biodegradable. There are various 
reports that clearly depict the generation of bio-plastics from 
the renewable substrates [17]. 

Discussion
The biodegradable plastic can have various applications: 

firstly, bioplastic can be used to develop agricultural and 
construction materials, automotive interior materials, electrical 
devices, bottles, containers etc. PHB is compatible with the body 
tissues that make their application in medical, pharmaceutical 
areas such as surgical sutures, wound dressings and ocular 
devices. PHB can be used as a packaging material [18] studied 
the effect of pasteurization on a meat salad packaged in the 
PHB film and found it to be a significant aspirant in packaging 
material [18,19]. 

Conclusion
The results of this study confirmed that the biodegradable 

plastic can be easily produced in the production media and also 
be quantified that reduces environmental pollution problems 
caused by conventional plastics and solving disposal problem of 
the agricultural wastes.
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