Biological Journal of Microorganisms
Year 12, No.45, Spring 2023
Received: 2022-01-09
Accepted: 2022-04-12

(Research Paper)

Screening and Molecular Identification of Native Streptomyces Producing
Manganese Oxide Nanoparticles from Qom Manganese Mine Soil

Atiyeh Sadat Hosseini Anvari
Department of Microbiology, Faculty Science, Islamic Azad University, Qom Branch, Qom, Iran, hosseini.anvari0082@gmail.com
Seyyed Soheil Aghaei, *
Department of Microbiology, Faculty Science, Islamic Azad University, Qom Branch, Qom, Iran, soheilaghaee@yahoo.com
Mohammad Reza Zand Monfared
Department of Microbiology, Faculty Science, Islamic Azad University, Qom Branch, Qom, Iran, zand.monfared@gmail.com

Abstract

Introduction: Manganese oxide nanoparticles are used as strategic materials in various
industries such as battery manufacturing, water and wastewater treatment, pharmaceutical
industries, etc. because of economic reasons and have special physical and chemical properties.
The production of manganese oxide nanoparticles is one of the secondary metabolites in
bacteria. Considering that the manganese and narcissus mine in Qom province is one of the
most important sources of manganese for manganese-oxidizing microorganisms, this project
was done for the first time on mine soli.

Materials and Methods: In this study, 100 soil samples were collected from different areas of
the manganese mine and inoculated in the selective enrichment medium K and heated on a
rotary shaker. The strains obtained from the culture in a manganese-containing medium were
evaluated by the benzidine test to evaluate the oxidation ability of manganese and properties of
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manganese oxide nanoparticles including morphology, size, and chemical structure using
confirmation techniques such as UV-VIS, FTIR, XRD, FESEM, TEM. Using the FESEM
histogram, the size of nanoparticles in the range of 10 nm was determined and the selected
strain was molecularly identified.

Results: For the first time, native actinobacteria strain with the ability to oxidize manganese and
nanoparticle production extracellularly was isolated from the Venarj manganese mine soil of
Qom and was biochemically and molecularly identified. The strain was registered in the NCBI
with the name Streptomyces xantholiticus HA98 and identification code OM669940.

Discussion and Conclusion: Based on the importance of manganese oxide nanoparticles in
medical, industrial, and pharmaceutical industries and that the Venarj manganese mine soil of
Qom is an important source for manganese-oxidizing microorganisms, the present study was
conducted for the first time in Iran on this mine soil so that the microorganism with the above
properties could be identified and used in various industries

Key words: Isolation, Molecular Identification, Manganese Oxidizing Bacteria, Manganese
Oxide Nanoparticles, Manganese Mine Qom Province.
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