














































































CHAPTER I11 

EXPERIMENTAL SECTION 

3.1 Materials 

3.1.1 Silk fiber 

Silk fiber fiom cocoon of Bombyx mori, reared locally in Queen Sirikit 

Sericulture (Northern Part: Phrae). 

3.1.2 Chemicals 

- Sodium hydrogen carbonate (NaHC03) was purchased from Fisher 

Scientific UK Limited, Thailand 

- Citric acid (C6H8O7 * H20) was purchased fiom Merck KGAa, Thailand 

- Sodium chloride (NaCl) was purchased fiom Cado Erba Reagenti SPA, 

Thailand 

- Dialysis tubing cellulose membrane, flat width 76 mm (3.0 in) (MW CO: 
12,400) was purchased from Sigma-Aldrich Chemie GmbH, Thailand 

- Paper filtration (Whatman @ Schleicher & Schuell, No. 1), Thailand 

3.13 Organic solvents 

- Methanol was purchased from Merck KGAa, Thailand 

- Ethanol was purchased from Merck KGAa, Thailand 

- iso-propanol was purchased fiom Merck KGAa, Thailand 



















3.4.2 Transmission electron microscope (TEM) 

The morphology and particles size of silver nanoparticles deposited on silk 

sericin microparticles was characterized by TEM. The TEM images were performed 

on Hitashi H-7650 (Hi-Technologies Corporation) at an accelerating voltage of 100 

kV (as shown in Figure 3.6). One drop of the silver-nanoparticles-coated-silk sericin 

microparticles was placed on a copper grid. The grid was allowed to dry for 1 day. 

Then the images of silver nanoparticles deposited on silk sericin microparticles were 

collected. 

Figure 3.6 Hitashi H-7650 transmission electron microscope. 



































































Table 4.9 The absorbance of UV-Vis spectra of silver nanoparticles at different 

concentrations. 

2 4 6 8 10 12 

Silver nanoparticles concentration (ppm) 

Silver concentration (pprn) 20 times dilution 

with distilled water 

0.05 ppm 

0.25 ppm 

0.5 ppm 

1.5 ppm 

2.5 ppm 

3.5 ppm 

5 PPm 

6.5 ppm 

8 PPm 

10 ppm 

Figure 4.18 Calibration curve of silver nanoparticles at different concentrations. 

Absorbance 

0.006 

0.020 

0.078 

0.169 

0.307 

0.438 

0.616 

0.796 

1.012 

1.213 

The Equation 4.2 was fitted to a linear equation of the intensity dependent of 

silver nanoparticles, which was used to calculate the concentrations of silver 

nanoparticles added into silk sericin microparticles. 


































	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Chapter I Introduction
	1.1 Native silk sericins
	1.2 Silk sericin microparticles
	1.3 ATR FT-IR microspectroscopy of silk sericin
	1.4 The objectives of this research
	1.5 The scopes of this research
	1.6 Expected benefits

	Chapter II Theoretical background
	2.1 Silkworm
	2.2 Silk gland
	2.3 Silk fiber
	2.4 Structure of protein
	2.5 Analysis of protein spectra to obtain secondary structural information
	2.6 Infrared  spectroscopy
	2.7 Attenuated Total reflection fourier  transform infrared (ATR FT-IR) Spectroscopy

	Chapter III Experimental section
	3.1 Materials
	3.2 Experimental section
	3.3 Characterization of silk sericin microparticles
	3.4 The deposit of silver nanoparticles on silk sericin microparticles

	Chapter IV Results and discussion
	4.1 Silk sericin microparticles
	4.2 The Morphology of native silk sericin and silk sericin microparticles
	4.3 ATR FT - IR spectra of  native silk sericin
	4.4 Structural information of native silk sericin
	4.5 ATR FT-IR spectra of native silk sericin and silk fibroin fiber
	4.6 Secondary structure of native silk sericin and silk fibroin fiber analyzed by ATR FT -IR spectroscopy
	4.7 Characterization of silk sericin solution and silk sericin microparticles
	4.8 ATR FT-IR spectra of native silk sericin and silk sericin microparticles obtained from treatment with methanol
	4.9 The deposition of silver nanoparticles on silk sericin microparticles
	4.10 UV-Vis spectra of silver nanoparticles at different concentrations
	4.11 The deposition of silver nanoparticles on silk sericin microparticles and the release of silver nanoparticles deposited on silk sericin microparticles

	Chapter V Conclusions
	References
	Appendix
	Vita

	Button1: 


