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Summary

The current study focused on studying the ability of some fungi on
biodegradation of Low Density Polyethylene (LDPE) in addition to study
of some optimal factors affecting the biodegradation process. Eight soil
samples were contaminated with plastic materials have been collected
from landfill sites in Basra governorate, thirteen fungal species belonging
to nine genera have been isolated. The anamorphic fungi were the
predominant, with 69.23% percentage, the genus Aspergillus was
appeared 100% percentage of appearance, it was appeared in all samples
with five species, the species Aspergillus niger has recorded the highest
percentage of appearance with 100% as it appears in all samples.
Followed by the Zygomycota in the second place with an occurrence rate
of 23.07%, followed by the Ascomycota in the third place with an

percentage of occurrence 7.69%.

After that, a confirmatory test was conducted to find out the ability
of the fungi to biodegradation the LDPE compound, as the isolated fungi
were grown on a mineral medium containing only LDPE as a nutrient
source to ensure their ability to grow and consume the compound. The
fungi Aspergillus flavus, A. fumigatus, A. niger, Penicillium sp.,
Rhizopous sp. and Stachybotrys sp. were the best in growing as these
species were able to grow on the medium in a high rate . As for the rest of
the species, their ability to grow ranged from weak as in the fungus

Absidia sp. to medium as in A. versicolor.

In the next stage, the enzymatic activity of the isolated species was
tested to find out the species with the best enzymatic secretion for three
enzymes, which are manganese peroxidase, lignase and cellulase. The
results have showed that 11 fungal species were able to secrete the

manganese peroxidase enzyme, Regarding the lignase enzyme, nine
a
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fungal species were able to produce it. The cellulase enzyme came in
third place, as 8 fungal species were able to secrete it. The fungi
Aspergillus flavus, A. fumigatus, A. niger, A. terreus ,Penicillium sp. and
Stachybotrys sp. have showed the ability to secrete the three types of
enzymes. the ability of the rest of the species ranged from secrete one
type of enzyme, as in Alternaria alternata and Aspergillus versicolor to
its ability to secrete two types of enzymes as in Absidia sp. and

Chaetomium bostrychodes .

A. niger and Stachybotrys sp. were chosen because of their high
ability to grow densely on LDPE medium during a confirmatory test and
their effective enzymatic capacity. The two fungi were able to produce
the three studied enzymes with high efficiency to study their ability to
biodegradation LDPE compound in the laboratory and to study the effect
of the medium type, temperature, pH, the nutrient source and the
incubation period on their grow with ability and thus their ability to
biodegradation LDPE compound. The results have showed that the liquid
medium, temperature of 30° C, pH 6.5, the nutrient source, glucose, and
the incubation period 30days were the best in terms of the dry weight of
the fungi and give them the best growth. Moreover, the fungus A. niger

was the best in the production of the mycelium compared to Stachybotrys

sp.

Then, the optimal growth factors were applied to the fungi to find
out their effect on the biodegradation ability for the LDPE compound in
liquid media, where the biodegradation process and the increase in the
dry weight of the fungi were every 15 days for a period of 90 days in two
cases with the addition of glucose and without the addition of glucose.
The results were shown that , with the presence of the nutrient source

glucose, the percentage of loss for LDPE compound which recorded by

b
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fungus A. niger was 26.128% after 90 days of incubation, and this was
accompanied by an increase in the dry weight, which increased to 0.4113
g after 90 days of incubation compared to the dry weight of the control
sample which was 0.0371. As for Stachybotrys sp. it was also observed
that the percentage of loss started to increase, but it was less than that of
A. niger, as it reached to 9.210% after 90 days of incubation, this was
accompanied by an increase in the dry weight of Stachybotrys sp.
However, it was less than A. niger, as it reached to 0.1951 g after 90 days
of incubation, compared with the dry weight of the control sample, which
was 0.0142 g.

The results have showed that when applying the optimal conditions
but without the presence of the nutrient source glucose, the percentage of
loss for LDPE compound which recorded by the fungus A. niger was
7.894% after 90 days of incubation, this was accompanied by an increase
in the dry weight of A. niger , which increased to 0.2541g after 90 days of
incubation compared to the dry weight of the control sample which was
0.0139 g. For Stachybotrys sp., it was also observed that the percentage of
loss began to increase, but by a smaller percentage than the fungus A.
niger, as it reached to 6.015% after 90 days of incubation. Also, this was
accompanied by an increase in dry weight but by a lesser percentage than
A. niger, where the dry weight of the fungus was recorded to 0.0542¢g
after 90 days of incubation compared to the dry weight of the control

sample which was 0.0131g.

The results have showed that the percentage of loss for LDPE
compound and dry weight of fungus A. niger and Stachybotrys sp.
without the presence of the nutrient source glucose is a lesser than with
the presence of the nutrient source glucose and the reason is that the
glucose has stimulated fungal growth and increased the enzymatic

C
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activity. The fungi A. niger has showed higher ability for LDPE
compound biodegradation than  Stachybotrys sp. even without the
presence of glucose because of the fungi power and high enzymatic

ability.



