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SUMMARY

The contemporary era witnesses substantial investments in
cosmetics, with new product lines emerging daily, often lacking adequate
quality and safety regulations. This underscores an urgent need for
change, a void where academic and industrial scientific research plays a
crucial role. In an effort to harness renewable resources and align with
sustainable development goals, macrofungi have garnered significant
attention due to their potential for medicinally and cosmetically active
metabolites. Exploration and Discovery of Macrofungi in Mosul
Exploratory and documentary expeditions were conducted to identify
macrofungi in the city of Mosul, commencing on November 19, 2023,
and continuing for five months. These surveys covered various districts
and sub-districts of Mosul. Despite a scarce rainy season, the expeditions
revealed a unique fungal diversity, yielding 46 different types of fruiting
bodies. Preliminary screening of the isolated fungal strains demonstrated
variations in their ability to produce kojic acid. Four isolates, exhibiting
the highest kojic acid production, were selected for further taxonomic
identification. Their taxonomic affiliations were determined by
amplifying the ITS gene using Polymerase Chain Reaction (PCR),
followed by nucleotide sequencing and comparison with reference
sequences in the NCBI database. The identified species were: Morchella
importuna  (GenBank accession number PP8716.1) Laetiporus
cremeiporus (GenBank accession number PQ084579.1) Fomitopsis
pinicola (GenBank accession number PQ084576.1) . Kojic acid was
extracted from the M. importuna isolate and purified through a series of
steps, including clarification and gel filtration chromatography using

Sephadex G-100 gel. This process yielded a single peak for the purified



acid, with the highest concentration reaching 4.7 g/L in fraction 20 of the
separation column. The purity of the acid was confirmed using High-
Performance Liquid Chromatography (HPLC) and Thin-Layer
Chromatography (TLC), while active functional groups were identified
through Infrared (IR) spectroscopy.

In a meticulously prepared experiment, the efficacy of purified
kojic acid ointment on induced dorsal wounds in female albino rats was
evaluated. The percentage of wound healing reached 88.4% at a
concentration of 8% by day 12 of treatment. For comparison, treatment
with Diproprione cream at the same concentration and duration resulted

in 91.8% wound healing.

To assess the anti-aging activity of kojic acid, results indicated its
ability to inhibit free radicals across various concentrations. This
inhibition peaked at a concentration of 100 pug/mL, reaching 84.29%.
Furthermore, its inhibitory effect on the tyrosinase enzyme was recorded
at 72.03% at a concentration of 100 pg/mL. Kojic acid also demonstrated
significant inhibitory effects on elastase, reaching 68.28% at the same
concentration of 100 pg/mL. Its inhibitory efficacy against collagenase
and hyaluronidase was 81.97% and 75.85%, respectively. Importantly, no
cytotoxicity was observed on rat embryo fibroblast cell lines treated with
various concentrations of kojic acid for 24 hours, as assessed by the MTT

assay.

A kojic acid skin whitening cream was formulated, exhibiting a
homogenous light brown color and stable properties over time. It was free
from any side effects and proved effective in improving skin tone when

tested by a group of female volunteers, who expressed high satisfaction.

Further investigation into the effects of kojic acid and

hydroquinone on skin layers revealed no histological changes in tail skin



sections of rats treated with kojic acid at concentrations of 2% and 4%.
This contrasts sharply with experimental groups treated with
hydroquinone, where the skin layers underwent numerous changes,
including increased epidermal thickness and the appearance of multiple

layers of keratinocytes at both tested concentrations.

Evaluation of the kojic acid ointment's efficacy in skin whitening
showed the appearance of a brown spot in one melanin cell at a 2%
concentration, while no melanin spots appeared at a 4% concentration. In
contrast, dark brown melanin spots appeared in numerous cells when
using both 2% and 4% concentrations of hydroquinone. These spots
subsequently decreased when a mixture of kojic acid and hydroquinone

(4% each) was applied.

A sunscreen cream formulated with kojic acid as an active
ingredient demonstrated a smooth texture, light and homogenous
consistency, and a skin-appropriate pH. It was odorless, -easily
spreadable, and safe to use. Furthermore, it achieved a high level of
protection against UV radiation, with a Sun Protection Factor (SPF) of
50.06, significantly outperforming a commercial La Roche sunscreen

cream which had an SPF of 33.44.

For the effective utilization of isolated fungal strains ,f-glucan
polysaccharide was extracted from the fruiting bodies of L. cremeiporus.
The crude extract was subjected to a two-step purification process
following protein removal. The first step, utilizing ion-exchange
chromatography, yielded a single polysaccharide peak, with the highest
sugar concentration of 25.86 g/ at fraction 55 from the separation
column. In the subsequent Sephadex G-150 gel filtration
chromatography, the highest sugar concentration reached 32.82 g/L at
fraction 28. The purified B-glucan  had a molecular weight of 120 kDa



and showed a single peak with a retention time of 3.43 minutes when
analyzed for purity by High-Performance Liquid Chromatography
(HPLC).

The results revealed the antidiabetic efficacy of B-glucan in
alloxan-induced diabetic laboratory rats. The polysaccharide successfully
lowered blood glucose levels: at a concentration of 50 mg/kg body
weight, blood glucose dropped to 145 mg/dL, and further decreased to
120 mg/dL at a concentration of 100 mg/kg. In comparison, the
commercial drug Glibenclamide reduced blood glucose to 112 mg/dL and
82 mg/dL at concentrations of 2.5 mg/kg and 5 mg/kg, respectively, with
statistically significant differences compared to the non-alloxan-injected

control group, which had a blood glucose level of 85.14 mg/dL.

Investigation into cellular indicators of kidney function in the
different experimental groups demonstrated the efficacy of the
polysaccharide. Serum urea levels decreased to 36.2 mg/dL at a B-glucan
concentration of 50 mg/kg, while the lowest value recorded for the
Glibenclamide-treated group was 44.2 mg/dL at a 5 mg/kg concentration.
Similar results were observed for serum creatinine levels using B-glucan
at 100 mg/kg reduced creatinine to 0.37 mg/dL, whereas Glibenclamide
at 2.5 mg/kg and 5 mg/kg resulted in reductions to 0.87 mg/dL and 0.95
mg/dL, respectively.

The polysaccharide also demonstrated effectiveness in reducing
liver enzyme concentrations in the alloxan-treated experimental groups.
Aspartate aminotransferase (AST) and Alanine transaminase (ALT)
levels decreased to 30.6 U/L and 27.8 U/L at B-glucan concentrations of
50 mg/kg and 100 mg/kg, respectively. In contrast, Glibenclamide
treatment at 5 mg/kg recorded reductions to 46.3 U/L and 48.14 U/L for
AST and ALT, respectively.



Cosmetic efficacy tests revealed the polysaccharide's ability to
scavenge free radicals, varying with concentration, peaking at 87.61% at
100 pg/mL. It also demonstrated significant inhibitory activities against
various aging enzymes at the same concentration: tyrosinase (76.19%),
elastase (70.54%), collagenase (85.12%), and hyaluronidase (75.85%).
Importantly, the polysaccharide showed no toxic effects on rat embryo

fibroblast cells.

A night moisturizing cream for the skin was formulated using the
polysaccharide as an active ingredient. It exhibited favorable biochemical
properties, safety for the skin, and antimicrobial activity, all comparable

to a commercial moisturizing cream.

Given the severe impact of UV radiation on skin and the need for
suitable alternatives, evaluation of the polysaccharide's protective role in
UV-exposed rats demonstrated its efficacy in maintaining skin water
content, reaching a peak of 70.2% at a dose of 300 mg/kg. It also reduced
levels of oxidative stress enzymes and increased Type I collagen fibers,
which were regularly distributed in the dermal layer of female rats
exposed to UV radiation for 30 days and receiving a 300 mg/kg dose of
the polysaccharide. Concurrently, a decrease in Type III collagen fibers
was observed, compared to both the untreated control group and the

group exposed to UV radiation without protective treatment.

To ensure comprehensive utilization of the obtained fungal
isolates, glutathione was extracted from the F. pinicola isolate and
purified in two steps. The first step, involving ion exchange
chromatography, yielded two peaks. The second peak contained
glutathione activity, with a quantity of 29 g/L in fraction 60. Subsequent
results indicated a single glutathione peak with a quantity of 37.2 g/L in

fraction 21 from the column. Purity verification confirmed homogeneity,



showing a single peak at a retention time of 7.25 minutes. Anti-aging
tests revealed its antioxidant activity at 79.52% and tyrosinase inhibitory
activity at 68.65%. Glutathione also demonstrated significant inhibitory
activities against various aging enzymes at a concentration of 100 pg/mL:

clastase 71.38%, collagenase 74.77%, and hyaluronidase 71.13%.

Glutathione soap was successfully formulated for skin whitening
and wrinkle reduction. Biochemical tests confirmed its efficacy and
safety for the skin, in addition to its cleansing and moisturizing
properties, receiving high satisfaction scores from volunteers.
Furthermore, a glutathione cream for melasma treatment was developed,
exhibiting high stability and safety properties. It achieved remarkable
progress in reducing melasma among a number of female volunteers after

30 days of use.

This work has provided an in-depth understanding of the world of
fungi and their metabolites, revealing their remarkable potential. We hope
that the scientific achievements realized through this challenging
endeavor, which many might consider close to impossible, represent a
pioneering step contributing to the ever-flowing stream of modern
scientific discoveries. Our aspiration is that this work will serve as an
important reference in the field of bio-cosmetics and facilitate future

research for other scientists.
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