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/Abstract \

Despite the high potential of nanoproteins and mesoporous silica nanoparticles (MSNPs), few studies have explored the

simultaneous integration of these biogenic and inorganic components—particularly using keratin naturally extracted from
bird feathers. In this study, keratin was, for the first time, extracted from quail feathers and converted into nanokeratin
(nK) via the ultrasonic method. The nK was subsequently loaded onto MSNPs. UV-Vis spectroscopy confirmed the
presence of peptide bonds and aromatic amino acids in both nK and the composite (nK—-MSNPs). FTIR spectra verified
characteristic functional groups of keratin, such as amide I, amide II, and cysteine (S—S) peaks in nK, and Si—O—Si bands
at 1100 and 800 cm™ corresponding to the MSNPs framework in the composite. X-ray diffraction patterns revealed an
amorphous structure of nK-MSNPs. The average particle sizes of nK and nK—-MSNPs were 245.4nm and 211.4 nm,
respectively, with polydispersity indices of 0.594 and 1.48. The zeta potentials of nK and nK-MSNPs were measured at
—9.6 mV and —16.9 mV, respectively, indicating the electrostatic stability of the composite. Electron microscopy images
confirmed reduced aggregation in nK—-MSNPs compared with pure nK. The nanocomposite remained chemically stable
over a 90-day period. Cytotoxicity assessment (MTT assay) using human fibroblast cells (hFF) demonstrated that nK—
MSNPs exhibited no significant adverse effects on cell viability even at relatively high concentrations. Antibacterial
evaluation showed inhibition zone diameters of 22.8+0.5mm and 20.2+0.4 mm against S.aureus and E. coli,
respectively, which were statistically significant (P <0.05) and comparable to reference antibiotics. Therefore, nK—
MSNPs, featuring a porous structure, long-term stability, biocompatibility, and potent antimicrobial activity, can be

considered a promising candidate for biomedical applications.
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