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Abstract: 

Low density polyethylene (LDPE) are a type of polyethylene that is being used on a daily basis 
in our day to day life for various purposes. Since these are easy to use, so are used on a large 
scale. But polyethylene is hazardous waste in the environment polluting it in one way or 
other.These are included in non-biodegradable waste category. Microorganisms like fungi are 
long been known for their enzymatic ability. The ability of fungi to grow on LDPE as substrate is 
explored in this study 
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Introduction: 

A huge amount of wastes gets created in the world and due to increasing population, the scenario 
is becoming worse. Wastes that get created fall in the category of biodegradable and non-
biodegradable wastes. Biodegradable can be degraded biologically but non-biodegradable as the 
name suggests cannot be degraded. One such non-biodegradable waste is polyethylene. 
Polyethylene mainly is of three types- HDPE, LDPE and LLDPE. HDPE are high density 
polyethylene and are recyclable. These are the thick polythene bags that are available in 
Shopping malls. Since they can be recycled, they are not in the harm causing list. But LDPE and 
LLDPE are low density polyethylene, though recyclable to some extend but not recycled 
properly. These are the flimsy polythene plastic covers that can be found in grocery stores, with 
vegetable vendors, as laundry bags etc. All these LDPE once used goes in the environment as 
garbage. It either lands up in the landfill, or found rolling here and there in the environment 
ultimately going in the air or water, where they are being attempted to eaten up by various 
animals in the land or water, making life lethal for them. 

Fungi are microorganisms that are ubiquitous, present in air water and soil. They can grow easily 
on any substrates and based on the substrate on which it grows, produces enzymes. They are long 
been known for their enzymatic ability and many of which are utilized in food industry, and 
pharmaceutical industry for medicine. Penicillin is one such example. In this study an attempt 
had been made to isolate and identify such fungal species which can utilize LDPE as substrate. 

 

 

 

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 461



Material and Method: 

Collection of soil sample: 

Samples of soil were collected from the Pirana landfill located in Ahmedabad city. The samples 
were collected in sterile plastic bottles with the help of sterile cork borer. The plastic bottles 
containing samples were brought to laboratory and stored at room temperature for further use. 

Collection of LDPE sample: 

The fresh LDPE sample was collected from Diti Enterprise, Vatva GIDC, Ahmedabad.  

Preparation of LDPE powder: 

LDPE powder was prepared from LDPE sheets by dissolving it in xylene. The fresh LDPE 
sheets were cut into small pieces and immersed in xylene which was kept for heating. Due to 
heating, the LDPE dissolves in xylene. The xylene dissolved LDPE was then continuously 
blended and crushed with band gloves to obtain LDPE powder. The Powder so obtained was 
washed with ethanol and kept for drying overnight which provides LDPE powder. 

Isolation of Fungal species: 

A synthetic medium containing the following constitution was prepared : K2HPO4 0.5 g, 
KH2PO4 0.1g, NaCl 0.5 g,CaCl2.2H2O 0.001 g, (NH4)2SO4 0.5 g, MgSO4.7H2O 0.25 g, 
CuSO4.5H2O 0.001 g, ZnSO4.7H2O 0.001 g, MnSO4.H2O 0.001 g, FeSO4.7H2O 0.01 g. 50 mg of 
LDPE powder was added to it. 1 gram of soil sample was serially diluted of which 10-6 dilution 
was used to isolate the fungi from the soil sample. The petriplates containing synthetic 
medium(SM) were inoculated with soil sample and kept at incubation for a period of one to two 
weeks. 

Colonization study: 

The colonizing capacity of fungi on LDPE pellets was also studied. For that SM was poured in 
sterile petriplates and LDPE Pellets of same size and weight were taken and disinfected with 
ethanol for 30 minutes. Three pieces of these Pellets of same weight were added in the 
petriplates. After serial dilution of 1gm of soil sample, 10-6 dilution was spread on the 
petriplates to observe the growth of the same fungi on LDPE sheets. The petriplates were 
incubated at room temperature and results were observed from 1 week to a period of one month. 

Fungal identification: 

Identification of the fungi was done macroscopically and microscopically by using lacto phenol 
cottonblue stain (LCB) staining with the help of key of Raper and Fennel. Molecular 
identification of the fungi was also performed with the help of SLS research pvt Ltd, Surat. 
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Molecular identification experimental Method: 

DNA was isolated from the culture, whose quality was evaluated on 1.0% Agarose gel, which 
provided a single band of high molecular weight DNA. The fragment of gene was amplified by 
PCR. A single discrete PCR band was observed when resolved on Agarose Gel. Then the PCR 
amplicon was purified by column purification to remove contaminants. DNA sequencing 
reaction of PCR amplicon was carried out with ITS1 primer using BDT v3.1 Cycle sequencing 
kit on ABI3730xl Genetic analyzer. The gene sequence was used to carry out BLAST with the 
database of NCBI Genbank Databse. Based on maximum identity score first ten sequences were 
selected and aligned using multiple alignment software programs. 

Result and Discussion: 

The research work here deals with the isolation and identification of fungi which can grow on 
LDPE as substrate. For this LDPE was taken both in powder form and in Pellet form. One fungal 
species was seen growing on both the types of LDPE. This observation makes clear that this 
fungal species has ability to utilize LDPE as sole carbon and energy source. Also the weight of 
LDPE sheet was found decreasing after certain period of incubation. 

On the basis of microscopic and macroscopic analysis, the fungal species was identified as 
Aspergillus flavus. The sequencing analysis of the fungal sample also gave the same results, 
showing the fungal sample’s maximum similiarity with Aspergillus flavus strain. 

 

 

 

Fig 1: Photograph of the Identified Aspergillus flavus: A) Colony morphology B) Sporangium of 
Aspergillus flavus in 100x magnification. 
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The above results show that Fungi can utilize LDPE as carbon and energy source utilizing it as 
substrate. The fact that Aspergillus flavus grows on LDPE may be useful in further analysis of 
biodegradation ability of this fungal species. The fungi might be containing some ezyme which 
may act upon the LDPE to biodegrade it. 

Similar kinds of results are obtained by Pramila Das and K Vijay Ramesh,2011  who obtained 
ASpergillus flavus and Mucor circinolloides as LDPE biodegrading fungi. R. Usha et al also 
obtained similar results from waste disposing sites in Coimbatore. LDPE biodegrading fungi 
were isolated from marine water by P.sindhuja etal, 2011. 

 

 

Table 1: Sequences producing significant Alignment: 

Description Max 
Score 

Total 
Score 

Query 
Cover 

E value Per. 
Ident 

Accession 

Aspergillus flavus strain GKF46 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK713444.1 

Aspergillus flavus strain GKF31 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK713432.1 

Fungal sp. isolate DC-F6 small subunit ribosomal RNA gene, 
partial sequence 

462 462 100% 2E-126 100% MK680242.1 

Aspergillus oryzae isolate Dg-1 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK674278.1 

Aspergillus flavus strain 64 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK651587.1 

Aspergillus oryzae strain 92 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK651566.1 

Aspergillus flavus strain 47 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK651544.1 

Fig 2: Photographs showing colony of Aspergillus flavus growing and adhered on the surface of 
LDPE pellet. A) Visible growth of colony of Aspergillus flavus on LDPE pellet B) Stereomicroscopic 
image of LDPE pellet closely surrounded by the fungal spores. 
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Aspergillus flavus strain 24 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK651540.1 

Aspergillus flavus strain 14 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK651538.1 

Aspergillus flavus strain 13 internal transcribed spacer 1, 
partial sequence 

462 462 100% 2E-126 100% MK651537.1 

Table 1 reveals the alignment score for all the strains of ASpergillus flavus from NCBI databse. 
The data reveals that fungal species identified is Aspergillus flavus and has sequence similiarity 
with all the strains found in the database. The query cover that is the specimen of fungal species 
is 100% identical to the given strains. 

Alignment with most coordinated sequence: 

Aspergillus flavus strain GKF46 internal transcribed spacer 1, partial 
sequence 
 
Sequence ID: MK713444.1Length: 558Number of Matches: 1 

Alignment statistics fo r match #1 

Score Expect Identities Gaps Strand 

462bits(564) 2e-126 250/250(99%) 0/250(0%) Plus/Plus 
 

 

The above data shows similiarity of the sequences between query that is specimen of our interest 
and the Subject Aspergillus flavus strain GKF46 internal transcriber spacer 1, partial sequence. 
Thus the results of molecular identification reveal the fungal species as Aspergillus flavus. 

Table 2: Table showing weight loss of LDPE pellet after an incubation period of one month: 

Name of species weight of the LDPE Pellets(mg) 
Aspergillus flavus Before incubation After 7 days After 14 days After 21 days After 28 days 

Query 1 TTCATGGCCGCCGGGGGCTCTCAGCCCCGGGCCCGCGCCCGCCGGAGACACCACGAACTC 60 
 
Sbjct 

 
67 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
TTCATGGCCGCCGGGGGCTCTCAGCCCCGGGCCCGCGCCCGCCGGAGACACCACGAACTC 

 
126 

Query 61 TGTCTGATCTAGTGAAGTCTGAGTTGATTGTATCGCAATCAGTTAAAACTTTCAACAATG 120 
 
Sbjct 

 
127 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
TGTCTGATCTAGTGAAGTCTGAGTTGATTGTATCGCAATCAGTTAAAACTTTCAACAATG 

 
186 

Query 121 GATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACTAGTGTGAATTG 180 
 
Sbjct 

 
187 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
GATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACTAGTGTGAATTG 

 
246 

Query 181 CAGAATTCCGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGG 240 
 
Sbjct 

 
247 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
CAGAATTCCGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGG 

 
306 

Query 
 
Sbjct 

241 
 
307 

GCATGCCTGT 250 
|||||||||| 
GCATGCCTGT 316 
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31.7 31.7 30.1 29.8 27.6 
 

Conclusion: 

LDPE is harmful to the environment in many ways. If an micro organism can help in 
biodegrading plastic that too without causing any harm to the environment, it will work as a 
boon. Still a lot research has to be done in this line to reach to a proper fruitful outcome. 
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