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Abstract

Seeking to achieve our scientific progress, it had been important to
find safe alternatives from nature to be used as antibiotics and medicines
to maintain human health far from serious diseases. Therefore, with a
main support from Fungi Laboratory in the Research Centre of
Department of Biology, College of Education for Pure Sciences, Mosul
University/ Iraq .The study It included a field survey of the Ganoderma
white-rot fungi, which are living among various types of trees and crops
in Ninevah for the period (July 2019 — January 2020). The study came up
with fruiting bodies in different distributions, numbers, and families. The
1solates were identifiedmolecularly through the chain polymerase reaction
based on specific primers of ITS gene by (650 base-pair) fasciculus in
each. The nucleotide sequences indicated isolates of Ganoderma
resinaceum ¢« G.applanatum « G.sp ¢« G.oregonense ¢« G.cupreolaccatum ¢
G.tuberculosum <« G.curtisii <« G.cf.resinaceum < G.adspersum s
G.lucidum,it's recorded for the first time in Iraq and in Gene bank.

To know the content of the natural compounds kept in some fungi.
Three types of obtained fungi species, G.curtisii, G.cupreolaccatum and
G.oregonense were selected to extract active compounds by using
sequential solvents. Initially the non-polar solvents, petroleum ether and
chloroform, were used and then followed by using semi-polar solvent,
Acetone, and finally using a polar solvent, IMS. This process is
performed with the extractor, Soxhlet, and then the extraction is done
with hot water. Various types of fatty acids were identified by using Gas
Liquid Chromatograph (GLC). Fifteen fatty acids are extracted from the
selected fungi: Butyric acid , Myristic, Palmaitic- acid, Hepadecanoic,
Stearic acid, Oleic acid, Enolic acid, Eicosenoic acid, Arachidic acid,
Linolenic acid, Erucic acid, Arachidonic acid, Tricosanoic acid,

Cisdocosadienoic, and Nervonoic. High- Performance Liquid
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Chromatography (HPLC) was also used for identifying phenolic
compounds: Kaempferol, Quercetin, Catchin, Rutin, Apigenin, Vanillic
acid, Cumarine, Caffeic acid, and Ferulic acid

Volatile oils were also identified with Gas Liquid Chromatograph
(GLC) after extraction with a modified Clevenger. Eight of them were
observed: Camphor, Sabinene, Terpinen, Myrcene, Limonene, Cineole,
Linalool, and Alph-Pinene. However, Amino acid analysis device
showed that the selected fungi isolates contain various acids: Aspartic
acid, Glutamic acid, Serine, Glycine, Threonine, Phenylalanine, Arginine,
Isoleucine, Cysteine, methionine, Leucine, and Proline.

To estimate the antimicrobial activity against of some pathogenic
bacteria, the different extractions showed an inhibition activity after 24
hours. This inhibition was varied per the extract type, concentration, and
tested bacteria type. In addition,it was obvious that petroleum ether of
fatty acids extracted from G.oregonense had an inhibitory activity of 41
mm at 400mg/ml against Escherichia coli. However, phenolic
compounds extracted from G.cupreolaccatum by using acetone showed
the most inhibition against Staphylococcus aureus which showed a
decomposition diameter of 38 mm at the concentration of 400 mg/ml. As
the volatile oil extracted from the fungus isolate G.curtisii had a
decomposition diameter of 43mm against Pseudomonas aeruginosa and
Escherichia coli at the above concentration, 3-glucan also approved its
inhibition for the harmful bacteria in 46mm of the decomposition against
Escherichia coli.

Anti-oxidant activity, on the other hand, showed the effective role
of the different fungus extracts in DPPH free radical scavenging. The
phenol which was extracted by the IMS solvent from the fruiting body of

G.cupreolaccatum had the maximum of nhibiting 79.85% at the



concentration 800 mg/ml, compared with the standard anti-oxidant
Vitamin C which was 62.46% at the same concentration.

The results of The Cytotoxicity test with MTT technology of the
caffeic acid purified from G. cupreolaccatum on the cell line of Hep G2
and the natural cell line, WRL68, using different concentrations 1.0, 1.5,
2.0, 2.5, 3.0 mg/ml, revealed a high toxic effect of caffeic acid on the cell
line of hepatitis cancer. The inhibition percentage was increasing with the
rise of the used acid concentration which was 57% at the concentration of
3.0 mg/ml, while there was not any effect for the purified acid on the
natural cell line. Instinctively, the toxicity results of B-glucan purified
from G.curtisii, on the same cancer line, showed toxicity differences
among the used concentrations of purified sugar. However, the toxicity
increases when the sugar concentration increases too. The former can also
affect the percentage of cancer cell inhibition. The highest inhibition 52%
was at the concentration of 3.0 mg/ml, while cancer cell inhibition
percentage was 14% at the lowest concentration 1.0mg/ml. Cytotoxicity
test observed also the changes that occurred on the hepatitis cell line such
as : cell permeability, cell number, nuclear content, as well as
mitochondria membrane permeability and its release of the cytochrome.
The ever hardest step, with great belief in the ability of the purified
caffeic acid, the experiment was successfully accomplished. The extract
of purified caffeic acid had a clear effect on the cell indications with
using high concentrations. The permeability of the cell membrane was
increased to be 41% at the highest concentration of 200mg/ml, as living
cells decreased to be 58% on the same dose. An enormous effect was also
shown in the nuclear density at the concentration 200, 100, 50 mg/ml
respectively to be 47, 37.3, and 23.2%, compared with treatment control.
Adding that, a decrease of the mitochondria membrane permeability was

observed to help in releasing its cytochrome at high concentration on the
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purified extract, while there was no effect at low concentrations.
Similarly, worth mentioning that pursuing the effects of the purified p-
glucan on cell indications revealed: increasing the cell membrane
permeability and its nuclear content, increasing cell number inhibition,
and increasing the mitochondria membrane permeability and releasing its
cytochrome at high concentration. At last, this has led cells to
programmed cell death. Thus, this has been a great scientific

accomplishment for the treatment of cancer.
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