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PROF. NAWARAT NANTAPONG, Ph.D. 128 PP.

AgNPs/ANTIMICROBIAL ACTIVITY/ ELECTROSPUN/ NANOFIBERS/

STREPTOMYCES

Streptomyces are known as a source of antimicrobial agents. A synthesis of
nanomaterials by using Streptomyces may enhance an antimicrobial property of
nanomaterials which can be applied for medical uses. In this study, two strains of soil
isolate Streptomyces, SSUT88A and PJ95, were used for synthesis of nanomaterials.
The 16s rRNA gene suggested that SSUT88A and PI95 were Streptomyces
chiangmaiensis TA4-1" and Streptomyces luteosporeus NBRC1465 77, respectively.

The intracellular and extracellular cell-free supernatant of Strepfomyces sp.
SSUTS88A were used to synthesize silver nanoparticle (AgNPs). The synthesized
AgNPs from intracellular and extracellular cell-free supernatant were designated as IS-
AgNPs and ES-AgNPs, respectively. The production of AgNPs was successful, as
confirmed by UV-Vis spectroscopy, XRD, TEM, XAS, and EDXRF technique. The
FTIR analysis revealed an involvement of proteins makeup of cell-free supernatant to
the formation of AgNPs. The IS-AgNPs showed antimicrobial activity against several
drugs-resistant bacteria, Acinetobacter baumannii, Klebsiella pneumoniae 1617,
Pseudomonas aeruginosa N9OPS, Escherichia coli 8465, and Methicillin-resistant
Staphylococcus aureus (MRSA) DMST 20654, while the ES-AgNPs was active against

MRSA DMST 20654 only.
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The electrospun nanofibers were fabricated by using 13% PVDF-HFP polymer
incorporated with crude extract of Streptomyces sp. PJ95. The SEM revealed that the
morphology of the electrospun nanofibers was smooth and bead-free. The presence of
crude extract components was detected on PJ95 crude extract-loaded PVDF-HFP
nanofibers by using FTIR analysis. The PJ95 crude extract-loaded PVDF-HFP
nanofibers showed antimicrobial activity against skin infection pathogens, S. aureus
TISTR 1466, Staphylococcus epidermidis TISTR 518, MRSA DMST 20654, and
Proteus mirabilis TISTR 100. Based on indirect cytotoxicity assay, the PJ95 crude
extract-loaded PVDF-HFP electrospun nanofibers is biocompatible to fibroblast cells

and could be used for an application as wound dressings.
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