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Accumulation of plastics in the environment is creating a threat to the 

mankind. Some plastics are degradable which do not cause threat to the 

environment, and are being used for several purposes such as making 

of containers, use for packaging, water pipes etc. In this study, the 

isolation and characterization of plastic  degrading bacteria from paper 

mill waste water  was done. Identification of the isolated strains was 

performed on the basis of colony morphology, grams nature, and 

several biochemical tests. Plastic strips are subjected to biodegradation 

by isolated bacteria using mineral salt medium. The degradation was 

observed by changes in physical and optical characteristics. The 
maximum degradation was observed in Pseudomonas sp. showed after 

21 days of incubation 

Utilization of fly-ash, produced by thermal power plants in different 

fields to control environmental pollution has given due importance for 

the last many years. In this paper an attempt has been made to present 

the results of some experiments conducted to utilize fly-ash collected 

from Kolaghat thermal power plant, properly by extracting its suitable 

nutrients, by Pseudomonas sp. isolated from waste water, useful for 

plant growth. To conduct this experiment, a single bacterial isolate are 

isolated from waste water through King‟s media. After single colonies 

isolation and thrice time purification,  isolate are stored in 40% glycerol 

solution at isolate are separated for studying their  fly-ash and their 
seed germination as well as plant growth promoting ability on isolate 

showed good results of seed treatment whether on general soil or fly 

have been in tabulated form.                    
 

                                                                    Copy Right, IJAR, 2016,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Energy is an essential ingredient for all around development of any country. In India, almost 80% of total electrical 

power produced, is generated by coal-based thermal power plants. Since, Indian coal consists of high percent of ash, 

so, when it is burnt by thermal power plants, they produce huge amount of fly-ash causing environmental pollution. 

With ever-increasing per capita consumption of energy due to exponentially rising population, it is not possible to 
reduce power generated by coal-based power plants due to environmental pollution but stress may be given to 

control the same. Several attempts have been made to utilize effectively this huge amount of fly-ash without 
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dumping into the ash-pond or on the bare lands. For example: the production of in-organic polymer[1,2], production 

of nano-structure materials[3] and utilization in concrete and cement production is the most effective one for both 

economic and ecological point of view. 

 

Plastics are the polymers which on heating become mobile and can be cast into moulds. Plastics are non-metallic 

compounds that can be molded into any desired shapes and sizes. Plastics are used for packaging, making diapers, 
fishing nets, agricultural films and also used for many more purposes. Plastics and their use has become a part in all 

sectors of economy. Present demand of plastics is increasing in the areas of agriculture, consumer goods, health and 

medicine [4]. Plastics can be categorized into some of the basics classes such as: natural plastics, semi synthetic 

plastics, synthetic plastics, thermoplastics, thermosetting plastics. Amongst these plastics comes the Low density 

polyethylene (LDPE), Medium density polyethylene (MDPE) and High density polyethylene (HDPE) products. The 

LDPE, MDPE, and HDPE forms can be classified into polyethylene terephthalate, polyvinyl chloride, 

polypropylene, polystyrene etc[5]. Various mediums or environment as a whole is used for biodegrading polymers. 

Due to various physical as well as biological forces depolymerisation can be observed. The physical forces such as 

temperature, moisture, pressure cause mechanical damage to the polymers[6]. A large number of microorganisms 

have found to produce enzymes which degrade plastics and many more metallic as well as non metallic compounds. 

 

Today there is a growing interest in the development of biodegradable plastics that would enhance the degradability 
of other plastic products in landfills and composts under natural conditions [7]. Microbial degradation of plastics is 

caused by enzymatic activities leading to a chain cleavage of the polymer into oligomers and monomers after which 

they are further metabolized by the microbial cells. Aerobic metabolism results in carbon dioxide and water[8], 

whereas anaerobic metabolism results in carbon dioxide, water, and methane as the end products, respectively[9]. 

One of the major factors in determining the degradability is the melting temperature(Tm).Melting temperature(Tm) 

is inversely proportional to biodegradability [10]. A large number of parameters such as roughing of surface, 

formation of holes, cracks, defragmentation, change in color, formation of biofilms, CO2 evolution, oxygen 

consumption, molar mass, formation of clear zones and weight loss of the compound help in measuring the extent of 

biodegradability[11,12,13]. 

 

This research article evaluates the biodegradability of plastics by  Pseudomonas sp. isolated by a pure culture shake-
flask incubation method. The percent of biodegradation was evaluated by comparing the initial and final dry weights 

of plastic before and after incubation in their respective culture media. Our hypothesis and purpose of selecting 

Pseudomonas sp for biodegradation was, this bacteria are predominant in nature and are often found to survive in 

nutrient deficient ecosystems with their versatile metabolism, hence they would be able to utilize polyethylene 

amended in the nutrient medium as carbon and energy source when basal nutrients in the medium are exhausted. 

 

It was reported that some bacteria can solubilise many water insoluble minerals like tri-calcium phosphate 

[14,15,16], manganese dioxide, calcium silicate[17] etc. present in fly-ash[18,19]. Since, Indian fly-ash is full of 

plant-nutrients, like- Zn, Cu, Ni, Cr, V etc.[20,21], so in this paper, an attempt has been made to present the results 

of some experiments conducted to extract nutrients from the fly-ash using pseudomonas bacteria isolated from waste 

water so that fly-ash could be effectively utilized in cultivated land for plant-growth 

 

Materials and Methods:- 
Sample collection:- 
Waste water  samples  were collected in sterile containers from garbage dump in paper industry, Balichak, Paschim-

medinipur  (Latitude-22º 25‟ 00” to 22º 57‟ 00” north, longitude- 87º 11‟ east, altitude 23 meters from mean sea 

level), West-Bengal, India. 

 

Isolation of plastic degrading micro-organisms:-  
99ml of sterile distilled water was taken into a conical flash and One gram of soil sample was added to it and mixed 

well. Serial dilution of the sample was done. Pour plate method was adopted to isolate the microorganisms, and 

nutrient agar was used for the culture of bacteria. For each dilution, three replicates were made. For 2-7 days the 

plates were incubated at 30oC. Sub-culturing of the developed colonies was done to obtain pure colonies and then 

the colonies were stored at 40oC. The developed colonies were isolated and sub cultured repeatedly to get pure 

colonies and then preserved in slant at 4°C [22]. 
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Identification of microorganisms:- 
Gram staining, Colony morphology, Biochemical tests( catalase test, gelatin hydrolysis test, indole test, methyl red 

and voges proskauer test, starch hydrolysis test,  and  simmon‟s citrate test), and motility tests were performed on 

the isolated strains of micro organism.  

 

Selection of plastic:-  
Plastic  having 50 microns thickness are used for comparative investigation of their biodegradability nature. The 

plastic are used to made from a combination of virgin plastic vegetable starch (6%), organic minerals, and vegetable 

extracts.  

 

Pre-treatment of plastic:- 

The plastic are cut in small strips and transferred to a fresh solution containing 70 ml Tween 80, 10 ml bleach, and 

983 ml distilled water and stirring for 30 to 60 minutes [23]. The strips were transferred to a beaker with distilled 

water and stirred for 1 hour. Further, they were aseptically relocated to ethanol solution 70% v/v for 30 min. Finally, 

the plastic strips were transferred to a Petri dish and incubated at 45 to 50oC overnight. Ethanol was used to disinfect 

the plastic and remove any organic matter adhering to its surface. 

 

Plastic degradation by broth culture method:- 
Pre weighed plastic strips were added to the flask containing 50 ml of mineral salt medium and the medium was 

inoculated with the isolated micro organism. The control flask was maintained with the mineral salt medium 

containing plastic strips but free of microorganisms. The test and the control samples were left in a shaker at 300C 

for 1 month period. After the incubation period the strips were collected from the medium, washed with distilled 

water, dried and weighed. The weight loss in the plastic strips was calculated finally. 

 

Seed Bacterization for Growth Promotion:- 

Seed of Cicer arietinum were bacterized in twice way. For set 1: Seeds of Cicer arietinum were surface-sterilized 

with 70% ethanol, 1% sodium hypochlorite solution and sterilized double-distilled water repeatedly and sequentially 

up to 5 min. [24] and dried under a sterile air stream. Then seeds were bacterized separately with the selected 

isolates. 2ml of bacterial inoculums containing 3 × 108 CFU/ml were separately centrifuged at 7000 rpm for 20 min 
(Cooling Centrifuge, REMI C-24 BL, India) and supernatant were discarded. Bacterial pallets were washed trice 

with sterile distilled water and finally suspended with carboxymethyl cellulose solution (1mg CMC in 100 ml sterile 

distilled water) [25]. Surface-sterilized seeds were then dipped separately in different bacterial solution for 3 hrs. For 

set 2: Sterilization was done but seeds were not bacterized. 2 seeds form every bacterial solution of set 1 were 

collected and 

 

kept separately on thermal power-plant ash and general soil. Similarly, 2 seeds of set 2 were kept separately on two 

week treated thermal power plant ash by those different selected bacteria. After 7,14, 21 and 28 days incubation 

plant growth-promoting activity  was studied.   

 

Results and Discussions:- 
Bacterial strains were isolated from the  contaminated waste water sample using Nutrient agar medium respectively. 

Among this study white  bacterial colonies were noted in  105 dilution (Figure 1). 

 
Figure 1:- Isolation of Pseudomonus sp. from waste water of paper mill effluents dump. 
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The Pseudomonas sp. from waste water  are  isolated and characterized on their morphological and biochemical 

characteristics (Table 1). 

 

Table 1:- Morphological and biochemical characteristics of Pseudomonous sp. isolated from waste water of paper 

mill effluents dump. 

Test/Assay Name Ps-waste water 

Gram Staining „-ve‟ 

Capsule  Staining „-ve‟ 

Endospore Staining „-ve‟ 

Form of Colony Circular 

Elevation of Colony Convex 

Surface of Colony Concentric 

Cell-shape Small bacillus 

Motility „+ve‟ 

Catalase Test „ +ve‟ 

Indole „-ve‟ 

Methyl red „-ve‟ 

Voges Proskauer „-ve‟ 

Citrate „ +ve‟ 

 

After 4 weeks of incubation in an incubator shaker at 40°C and 150 rpm, the culture flasks were removed and tested 
for the viability of bacteria and any contamination in the medium. The blanks and the treatments showed good 

stability of Pseudomonas in the medium with no sign of contamination. In addition, there was intense bio film 

formation by all the Pseudomonas sp. which was clearly visible in the broth. From the bellow  (Tables 2,3,4,5) and 

(Figure 2) it can be interpreted that the degradation of plastic strips has taken place. Confirmation of the degradation 

can be done by observing the weight loss in the plastic strips. By the help of Pseudomonus sp. maximum 

biodegradation i.e, 45% was done after 21 days of incubation. 

 

Table  2:-Weight loss determination plastic degradation bacteria after in 7days. 

Organism Initial weight Final weight Weight loss % of weight loss 

Pseudomonas sp. 0.50 0.43 0.07 14 

 

Table 3:-Weight loss determination plastic degradation bacteria after in 14days. 

Organism Initial weight Final weight Weight loss % of weight loss 

Pseudomonas sp. 0.43 0.38 0.05 12 

 

Table 4:- Weight loss determination plastic degradation bacteria after in21days. 

Organism Initial weight Final weight Weight loss % of weight loss 

Pseudomonas sp. 0.38 0.21 0.17 45 

 

Table 5:- Weight loss determination plastic degradating bacteria after in28days. 

Organism Initial weight Final weight Weight loss % of weight loss 

Pseudomonas sp. 0.21 0.16 0.05 24 
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Figure 2:- Trend of biodegradation of plastic by Pseudomonas sp. from waste water. 

 

Plant growth promoting effects and seed germination of plant was carried out  on water agar media and fly ash 

containing soil and the results are shown in the given (Figures 3). After 3rd week the maximum plant growth was 

occurred.  More experimental studies are required to verity the same results for other plants like rabi crop or large 

plants like mango, jackfruit, guava, banana etc. that can grow on fly-ash and produce flowers and fruits. Other types 

of cattle-dung can also be used for above experiments. So this is one of the best way to utilize fly-ash to solve the 

environmental problem. 

 

 
 

Figure 3:- After 3rd week bacterial isolates plant growth promoting and  seed germination on water agar media and 

fly ash containing soil. 
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Conclusion:-  
Biodegradation is a novel procedure to degrade different kinds of artificial substances in a biological manner. This 

helps to maintain balance in the surrounding. Bacterial strains were successfully isolated from waste water. Isolated 

bacterial strain are identified as Pseudomonas sp. Most of the plastics are degraded naturally in 2years of 

decomposition. But LDPE degradation is carried out with microbes to reduce the environmental pollution. 

 

The fly-ash of thermal power plant is a huge source of silica, aluminum, iron and calcium salts, which play as 

micronutrients for plant growth. Microbes not only play vital role in physical weathering of parental rocks for 

generation of fertile land or soil but also help in plant nutrition by microbes- plant symbiosis phenomena. Thus, if 

we apply microbes with fly ash, microbes make ash useful for plants and these plants keep clean the atmosphere. 

Fly-ash has great potential in agriculture to its efficacy in modification of soil health and crop performance. 

However, since there is a potential for harming the environment and human health, long term confirmatory research 

is necessary before planning agriculture as a venue to fly-ash utilization. 
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