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Abstracte

The scientific study was born by obtaining 65 fungal isolates based
on 5 different agricultural origins, including (Rashidieh, Kubba, Mosul
Dam, Mosul forests and Bashiqga). The results indicate that Rashidieh
region is richer in biological diversity, By using the preliminary screening
method, it was possible to assess its activity on the production of the
enzyme laccase in the growth environment in terms of calculating the
diameter of the aura of enzymatic decomposition index, as three isolates
were recorded with a symbol for G1, G2 and 31. The isolates selected
from the initial screening were grown on mediums equipped with
different basic materials, during which the isolate G2 achieved a high
yield of (14.6) mm on solid media and (4.75) units / ml in liquid medium
prepared with goaicol. The results of the phenotypic diagnosis indicated
that it belonged to the genus Ganoderma, and its full identity was
revealed by the molecular evidence by the Polymerase Chain Reaction
(PCR) technology and the nucleotide sequence as the resinaceum, which
is one of the white rot fungi secreting the enzymes that degrade lignin and
was diagnosed in this study for the first time in Mosul, By constructing
the genetic affinity tree of the selected isolate with reference isolates
belonging to the same genus, it was found that they are located within the
same cluster and closest to G. lucidum with a match ratio of 98.59%,
depending on the Mega 6 program.

The results of controlling the combination of cultivation conditions
showed when the selected mushrooms were grown in continuous farms,
which removed the veil from its nutritional needs and were in total 12
days, the optimum incubation period, glucose is a carbon source, yeast
extract with a concentration of 4%, a nitrogen source, a pH of 6 and a
temperature of 30°C. . Supplying the production medium with copper
sulfate at a concentration of 30 mmol resulted in an increase in the
amount of the extracted enzyme, which reached (13.93) units / ml. Also,
isopropanol at a concentration of 4% encouraged the amount of the
produced enzyme (9.85) units / ml.

The purification of the laccase enzyme from the fungal culture was
carried out with a series of steps that included sedimentation with



ammonium sulfate at a saturation rate of 75%, in which the specific
activity of the enzyme was accelerated and reached 17.18 units / mg with
an enzyme yield of 46.14% and 2.63 times the number of purification
times, followed by enzyme dialysis for 24 hours and resulted in an
increase The specific activity reached 34.44 units / mg, the number of
purification times reached 5.28, and the enzyme yield was 40.12%. The
ion exchange step using DEAE-cellulose achieved a specific efficacy of
143.46 units / mg and a number of purification times of 22 times, with an
enzyme yield of 34.82%. As for the last purification step that took place
with the gel filtration chromatography technique using Sephadex G-100,
the specific activity of the enzyme increased, reaching 406.28 units / mg,
and the number of purification times reached 62.31 times, with an
enzyme yield of 30.67%. The results of determining the properties of the
purified enzyme resulted in obtaining one package with a molecular
weight of 52 kilodalton upon electrophoresis on the polyacrylamide gel,
and the detection process of the enzyme purity resulted in obtaining one
single package of the purified enzyme from the two steps of ion exchange
and gel filtration, which was considered evidence of purification. Enzyme
to the degree of homogeneity. It was found that the optimum pH for the
activity of the enzyme was (6), while the pH for the validation of the
enzyme was found to be in a range between (5-7). As for the optimum
temperature for the enzyme's activity, it was at (60) ° C, while the degree
of thermal stability ranged between (20-60) ° C. It was revealed through
the study that the enzyme has the ability to retain (98)% of its original
activity when stored at laboratory temperature for a period of (7) days.

The results of environmentally friendly applications came with great
hopes, as the biomass of the fungus completely overcame the problem of
plastic pollution, in violation of the laws of nature, as the treatment of
polyvinyl chloride (PVC) granules, both fine and coarse, for a period of
90 days resulted in a significant deterioration, which was followed by a
weight loss of (60, 42.5) % For the soft and coarse types, respectively, in
success, which 1s the first in this direction. How much biomass of
mushrooms proved its ability to degrade lignin as stated in the
preliminary results of High Performance Liquid Chromatography
(HPLC), where the fungal biomass inflamed lignin with its flagellum, and
the degradation products after 30 days of treatment were Cinnamic acid,
Gallic acid, tannic acid, Vanillic acid, while the results of Gas
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Chromatography (GC) revealed that the decomposition products
identified the following compounds: (Butanol, Isopropanol, Formic acid,
Phenol, and Guaiacol) respectively for each of the core wood of ammonia
and olives. According to the results of the chromatographic diagnosis, the
ability of the fungus to degrade Bisphenol, as if its desired target, into
two new compounds with a retention time of (4.24 and 4.83) minutes,
respectively.

The laccase enzyme was able to destroy and detoxify Aflatoxin BI.
The results of the chromatography diagnosis and its fractionation into
two new compounds with a retention time of (7.49 and 9.25) minutes,
respectively, were revealed. The enzyme has been shown to have a
superior ability to remove many types of industrial dyes during different
incubation periods, as the percentage of removing each of the pigments
(Congo red, Phenol red, Bromocresol Purple, Neolan yellow, Methyle
red) was 100% after 72 hours of incubation. The enzyme treatment of old
newspaper papers resulted in adsorption and shortening of the dye after
24 hours of the enzymatic treatment. The purified enzyme also showed a
high inhibitory ability towards many types of pathogenic bacteria, and the
bacteria Escherichia coli, Klepsiella pneumoniae and Bacillus cereus
were the most sensitive ones, with an inhibition diameter (60, 58, 57) mm
respectively. Glory to God Almighty, who endowed them with great
capabilities that we must exploit for the purposes of life, and praise be to
God for the blessing of Science and knowledge..

Key words: laccase - white rot fungi - Ganoderma resinaceum - PVC -
lignin - aflatoxin - Bisphenol - textile dyes.
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