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Abstract

Silk threads compose of two major proteins, fibroin and sericin, which fibroin is the
core protein of the silk threads, and the sericin is the glue protein that is removed during the
silk thread production in industries. Therefore, this work is interesting to study the value
adding of silk proteins, in particular, sericin, via the production of a functional wound
dressing for bacterial inhibition, including electrospun scaffolds, silver nanoparticles, and
hydrogels. In addition, sericins derived from domesticated silkworms (Bombyx mori) and eri
silkworms (Samia cynthia ricini) are compared.

The results showed that sericin exhibited low antibacterial activity, and the degraded
sericin possessed the antibacterial activity greater than the intact protein. Furthermore, only
B. mori sericin exhibited the antibacterial activity, but not S. c. ricini sericin. When sericin was
used for the production of electrospun scaffold, silver nanoparticles and hydrogel, the
results showed that the properties of sericin are suitable for the production of silver
nanoparticles and hydrogel but could not be used for the production of the electrospun
scaffold. Thus, this work fabricated electrospun scaffold derived from fibroin containing silver
nanoparticles as the functional wound dressing for bacterial inhibition. The results showed
that the fabricated scaffolds possessed antibacterial activity against both Gram-positive
Staphylococcus aureus and Gram-negative Escherichia coli. Therefore, the produced fibrous
scaffold is potentially developed to a fast-healing wound dressing.

From the study to use sericin as reducing and stabilizing agents for a green
production of silver nanoparticles, the results showed that sericin derived from both
domesticated and eri silks could be wused for a production of silver nanoparticles.
Nevertheless, sericin of eri silk exhibited the greater reducing activity and produced more
silver nanoparticles as compared with sericin of domesticated silk. The produced silver
nanoparticles of approximately 13 nm in a diameter exhibited antibacterial activity against S.
aureus and E. coli. Therefore, the developed method to produce silver nanoparticles is
environmentally friendly and low cost, which is likely used for a mass production of silver
nanoparticles for any application.

In addition, this work studied the use of sericin for a production of silver

nanoparticles embedded hydrogel as the functional wound dressing for bacterial inhibition.



The formation of silver nanoparticles was mediated by light exposure, which was simple and
low cost. The produced hydrogels exhibited good antibacterial activity against not only S.
aureus and E. coli, but also the acne-causing bacteria Propionibacterium acnes. Thus, the
method to produce silver nanoparticles embedded hydrogel in this work could be

potentially developed to a production of acne-wound dressing.





