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Abstract

Fungi were isolated from various environmental sources, yielding
approximately 100 fungal isolates. Initial identification was conducted
morphologically based on colony characteristics on potato dextrose agar
(PDA), followed by microscopic characterization using the diagnostic
keys of Pitt and Hocking. Subsequently, molecular identification was
performed for four fungal species assessed for their biodegradative
capabilities against expired pharmaceutical substrates, utilizing the
Internal Transcribed Spacer (ITS) molecular diagnostic technique:
Aspergillus terreus, Aspergillus niger, Penicillium italicum, and Rhizopus

arrhizus. Isolates were registered in GenBank attached (1).

The biodegradative capacity of these fungi was tested against three
expired drug compounds—clopidogrel, paracetamol, and rosuvastatin—
provided by Pioneer Pharmaceutical Company, Sulaymaniyah, Iraq.
Among the tested substances, The highest degradation rate among the
drug compounds was for Rosuvastatin, reaching 44.1% for Penicillium
italicum, followed by Aspergillus terreus and Aspergillus niger, with
rates of 42.76% and 42.58%, respectively. The fungi under study also
played an effective role in the degradation of clopidogrel, with the
degradation rates for Aspergillus niger and Rhizopus arrhizus being close
at 28.07% and 27.69%, respectively. Paracetamol, however, had the
lowest degradation rate for the three fungi compared to the previous two
compounds. Some of the secondary metabolites of the fungi under study
were analyzed using GC-MS technology. It was noted that there was an
abundance of the compound 6-Bromohexanoic acid, 10-Undecenyl ester,
while Rhizopus arrhizus was the most abundant among the secondary
metabolites, with an area of 59.20%. Trichloroacetic acid, undec-10-enyl
ester, was the most abundant among the secondary metabolites of
Penicillium italicum, with an area of 57.77%, while the compound 2,2,2-
trichloroethyl carbonic acid, 2,2,2-trichloroethyl, was the most abundant
among the secondary metabolites. Aspergillus niger cyclohexylmethyl
ester.

The evolutionary relationship between the four fungal phyla
Aspergillus terreus, Aspergillus niger, Penicillium italicum and Rhizopus
arrhizus was also clarified by constructing an evolutionary tree using
MEGA software.
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