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Abstract 
 

This article shows results of study on the biodegradation of PET used as substrate for the growth of ligninolytic fungi. The 
samples had dimensions of 4 cm², cut from bottles of carbonated soft drink virgin (before use in industry), were subjected to 
disinfection according to standard ASTM G22-76 (1990), subsequently inoculated into petri dishes with microorganisms 
fungi: Pleurotus florida, Lentinula edodes (Beck. Pegler) and Ganoderma lucidum. The determination of mass loss PET was 
based on method ASTM D5247-92 (1992), where the samples were weighed prior and subsequent of period of incubation, 
which was conducted in an incubator at 20°C for 120 days. Been realized still the analyzes of Differential Scanning 
Calorimetry (DSC) of samples of PET before and after the fungal degradation. According to the data obtained it was found 
that the fungi studied have potential for degradation of PET, because the masses of the samples were reduced. 
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1 INTRODUCTION 
 

The plastic compose about 13.5% of the solid 
domestic waste in Brazil1, because of their 
thermomechanical characteristics, is a widely used 
material. The polyethylene terephthalate (PET) is a 
thermoplastic with good mechanical strength, 
transparency and lightness, combined with its low cost 
of production, is very used in carbonated beverage 
industry2. After consumption, the generation of this 
waste is worrisome because, when discarded in nature 
without control can cause a range of social and 
environmental liabilities3, such as pollution of water 
sources, loss of biodiversity caused by intake of these 
residues, as well as the proliferation of vectors 
diseases. In this context, it highlights the need to find 
alternatives for treatment and proper disposal of these 
wastes into the environment. Studies propose the use 
of microorganisms, such as bacteria and fungi in the 
treatment and bioremediation of contaminated areas4, 
domestic and industrial effluents5, waste from 
agribusinesses6, and xenobiotic compounds. 
It is known that fungi in nature can play a key role 
related to the mineralization of organic carbon and 
degradation of dead matter7. In this context, there are 
fungi of the genus Pleurotus that are known as 
causative agents of white rot of wood, because they 

have the ability to develop into waste containing 
cellulose, hemicellulose and lignin, exercising an 
important role in the carbon cycle8. Ganoderma 
lucidum has been studied mainly in Eastern countries, 
because of its numerous medicinal properties, and is 
capable of degrading complex lignolíticos 
components9. The Lentinula edodes (Beck. Pegler) 
popularly known as shiitake, an edible mushroom is 
one of the most consumed in the world, a 
basidiomycete, whose cultivation started in China, was 
introduced in Japan and has expanded to other 
countries, is found in nature as decomposer of dead 
trees or seeds, at seeds it acts as symbiont assisting 
in the germination process10. 
This study aim to analyze the results on the 
biodegradation of PET through its use as a substrate 
for the growth of three fungal strains, the Pleurotus 
florida, Lentinula edodes (Beck. Pegler) and 
Ganoderma lucidum, by determining the mass loss of 
PET according as methodology ASTM D5247-92 
(1992). Also with the aid the analysis of differential 
scanning calorimetry (DSC) was determined the 
possible physical and chemical changes of the 
structure of PET. 
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2 MATERIALS AND METHODS 
 
 
2.1 Samples of PET. 

 
Samples were cut of virgin PET bottles, used in 
carbonated beverage industry, the square had 2 cm by 
2 cm (4 cm²) and were sterilized according to ASTM 
G22-76 (1990). 
 
 
2.2 Determination of the mass loss of the PET. 
 
Determination of mass loss PET was based on the 
ASTM method D5247-92 (1992), where the samples 
were weighed previously and then treatment, 
posteriorly inoculated in Petri dishes containing potato 
dextrose agar (PDA) average with pH 5.68 ± 0.12 and 
the fungal strains studied. Subsequently were 
greenhouse incubated in (BOD) maintained 20 °C for a 
period of the 120 days, for further analysis. After the 
inoculation period, the PET samples were removed 
and cleaned according to the methodology ASTM 
D5247-92 (1992), were weighed again for comparison 
of results.  
 
 
2.3 Differential Scanning Calorimetry (DSC). 
 
The equipment used was the STA6000 PerkinElmer. 
For this study was used aluminum sample holder 
containing approximately 6.0 mg of sample, the first 
test was performed before the inoculation, and 
posteriorly more testing were performed after of 
inoculation properly cleaned samples (ASTM D5247-
92 1992). The samples were subjected to a 
temperature variation of 50°C to 300°C with a heating 
rate (β) of 10°C min-1 and a nitrogen atmosphere with 
a flow of 20 mL/min-1. 
 
 
3 RESULTS AND DISCUSSION 
 
Figure 1 shows the growth of fungal strains in 
interaction with PET, is observed a very distinct growth 
between strains. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Trials with fungal strains in interaction with PET. 

 
The calculation of the percentage of mass loss can be 
observed in Table 1. 
 
Tabela 1. Determining the mass loss of PET in percentage (%). 

Fungi + 
PET 

Initial weight 
(g) 

Final weight 
(g) 

Mass 
loss 
(%) 

Lentinus 
edodes 

0,6705±0,004 0,6653±0,006 0,7755 

Pleurotus 
Flórida 

0,6708±0,003 0,6583±0,004 1,8634 

Ganoderma 
Lucidum 

0,6796±0,002 0,6749±0,005 0,6915 

 
The results for the test corroborate those obtained by 
Silva11, because the percentage of mass loss, is 
similar to those obtained by the authoress in testing 
solid state fermentation and submerged fermentation 
with the fungus Pleurotus 001 and Pleurotus Thailand 
to 90 days the percentage of mass loss ranged from 
0.36% to 1.8% loss of molar mass of PET bottle grade. 
Sousa12, in study with Amazonian basidiomycetes was 
observed that in all PET samples there occurs 
decrease in mass after incubation with the fungal 
strains tested in different periods in stationary 
submerged fermentation.  
According to DSC analysis were determined 
temperature and enthalpy of melting of PET samples 
studied, illustrated in Figure 2. 
 

PET + P. Flórida PET + G. Lucidum 

PET + L. Edodes 
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Figure 2. DSC samples of the initial PET and subsequent fungal 

degradation. 

 

The value of the melting enthalpy of the PET 100% 
crystalline is approximately 120 J.g-1 (13), the PET 
sample initial had a specific ΔHf 22 J.g-1 it is 
considered that the studied sample of PET is 
approximately 18% crystalline. It further observed that 
after the use of PET as substrate for fungi, the G. 
lucidum has achieved a ΔHf of 23 J.g-1, the P. florida 
has achieved a ΔHf of 29 J.g-1 and the L. edodes has 
shown a ΔHf of 27 J.g-1, these increases suggest a 
potential use of the amorphous part of the samples by 
the fungus, therefore, it is assumed that degradation 
left the samples of PET most crystalline. 
 

 

4 CONCLUSIONS 

 

Through this research it can be seen that the strains 
fungal lignocellulolytic used Pleurotus florida, Lentinula 
edodes (Beck. Pegler) and Ganoderma lucidum, 
showed affinity with the medium containing PET, a 
source of synthetic carbon. It is also considered very 
important the study of conditions optimal for of 
microorganisms growth coupled with combinations of 
different treatments that can help and even maximize 
this degradative process. 
 

 

5 ACKNOWLEGMENT(S) 

 

The authors thank the Federal Technological 
University of Paraná - Campus Medianeira - UTFPR / 
MD, to Group Thermal Analysis and Spectrometry of 
Fuels and Materials - LATECOM by materials, 
equipment and personnel assigned for analysis and 
technical support provided. The Coordination of 
Improvement of Higher Education Personnel - CAPES 
for the scholarship granted, and the Araucaria 
Foundation. 
 

6 REFERENCES 

 

                                                           
1 ABRELPE, Associação Brasileira de Empresas de Limpeza 
Pública e Resíduos Especiais. Panorama dos Residuos Sólidos no 
Brasil 2012. Retirado de:<http://www.abrelpe.org.br/panorama_ 
apresentacao.cfm>, jan, 20, 2014. 
2 ROMÃO, W.; SPINACÉ M. A. S.; PAOLI, M. A. D. Poli (Tereftalato 
de Etileno), PET: Uma Revisão Sobre os Processos de Síntese, 
Mecanismos de Degradação e sua Reciclagem. Polímeros: Ciên. e 
Tecno. vol. 19, nº 2, 2009, p. 121-132. 
3 MEDEIROS, A. J. G. Atuação do biólogo da coordenadoria do 
meio ambiente de campina grande no gerenciamento de resíduos 
sólidos em segmento do Riacho das Piabas, Campina Grande. 
Universidade Estadual da Paraíba, Campina Grande, Brasil, 2011, 
61f.  
4 MARIANO, A. P. Avaliação do potencial de biorremediação de 
solos e de águas subterrâneas contaminados com óleo diesel. 
Universidade Estadual Paulista, Instituto de Geociências e Ciências 
Exatas, Rio Claro, Brasil, 2006. 162 f. 
5 NUNES, A. da S.. Fungos amazônicos com potencial para 
degradar chorume in natura obtido do lixão municipal de Parintins – 
AM. Universidade do Estado do Amazonas. Manaus/AM, Brasil, 
2012. 82 f. 
6 FOLTRAN, C. Caracterização da atividade biodegradadora e de 
biosorção de corantes textêis por três isolados de fungos do 
ambiente. Universidade Federal do Paraná. Curitiba/PR, Brasil. 
2009. 53f. 
7 MADIGAN, Mi. T; MARTINKO, J. M; DULAP, P. V; CLARK, D. P. 
Microbiologia de Brock, Artmed, 12 ed. Porto Alegre: 2010. 
8 BONATTI, M.; KARNOPP, P.; SOARES, H. M., FURLAN, S. A. 
Evaluation of Pleurotus ostreatus and Pleurotus sajor-caju nutritional 
characteristics when cultivated in different lignocellulosic wastes. 
Food Chemistry, London, v.88, 2004, p.425-428. 
9 CLEMENTINO, L. da S.; ROSADO, F. R.. Cultivo submerso de 
Ganoderma lucidum (curt. Ex fr.) Karst em diferentes meios de 
cultura. Rev. Agroneg. e Meio Amb. Vol. 4, No 1 (2011). 
10 PICCININ, E. Cultura do cogumelo Shiitake (Lentinula edodes) 
em toras de eucalipto: teoria e prática. Piracicaba: ESALQ. (Série 
Produtor Rural, Edição Especial). Div. de Bib. e Doc, 2000. 53 p. 
11 SILVA, K.R.I. de Biodegradação de Polietileno Tereftalato (PET) 
por fungos ligninolíticos. Laboratório de Sistemática e Fisiologia 
Microbiana. Faculdade de Engenharia de Alimentos. Universidade 
Estadual de Campinas. Campinas/SP. Brasil, 2009. 193 f. 
12 SOARES, E. P. Fungos amazônicos com potencial para 
degradação de Polietileno Tereftalato-PET. Universidade do Estado 
do Amazonas. Manaus/AM, Brasil, 2012. 106 f. 
13 DUARTE, L. T.; LINS, V. F. C.; MARIANO, C; BRANCO, J. R. T.; 
COLLARES, M. P.; GALERY, R., Polímeros: Ciên. e Tecnol. 2003,  
13, 198-204. 


