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Abstract. Recently, the biomaterial is in rapid development stage, which could be widely applying in medical application, due to its biodegradability, nontoxic and biocompatibility. Chitosan is naturally abundant polymers have the biodegradability, nontoxic and biocompatibility. In this research, the chitosan and silver nitrate were used to develop the antibacterial agent via nano technique. In the reaction system, the reaction time and stirring speed were discussed, which will affect the surface plasmon resonance. The particle sizes were measured using transmission electron microscopy (TEM) and UV visible spectrophotometry. The silver nanoparticles size was below 100 nm via TEM. In addition, the results of antimicrobial activity indicated that the antibacterial agent has well antimicrobial activity on staphylococcus aureus. Due to the silver nanoparticle provides relatively higher surface area to contact with bacteria affect DNA molecules by losing their replication abilities.
Introduction 
Natural biomaterials were used in diversified applications in life science which has a few of advantages, such as biocompatibility, biodegradability and nontoxicity [1]. Chitin is composed of (1,4)-linked 2-acetamido-2-deoxy-D-glucose1 (N-acetylglucosamine), which is similar to the linkages between glucose unites forming cellulose. It is often considered as cellulose derivative [2]. Chitosan is derivation from chitin, which is deacetylation over 55% that will be a chitosan. Chitosan molecular is compose of cationic charge to give rise to aggressive binding into the microbial cell surface, leading to gradual shrinkage of cell membrane and finally death of the cell [3]. 
Chemical reaction is often involved with toxic catalysis or reaction agent that will generate the hazard substances. In this study was used the environment friendly materials to produce the antimicrobial agent [4]. And the antimicrobial agent will evaluate the UV-visible spectrophotometer, particle size and antimicrobial property. 
Experimental 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK27]	Chitosan powder with an 80 % degree of deacetylation was procured from Global Biological Technology Co., Ltd., Taiwan. Silver nitrate (aq) with extra pure grade was provided from Union Chemical Works Ltd., Taiwan. The Chitosan powder was dissolve in the acetic solution with 1% at 50℃, magnetic stirring overnight. Silver nitrate solution was dropped into the chitosan solution of 2 wt% with 1:2 % (v/v). And the mechanical overhead stirrer (RW 20 digital) was used to stirring the mix solution for 2-6 hour. Finally, the antimicrobial agent was obtained after reaction. The antimicrobial agent was evaluated the UV-visible spectrophotometer, particle size, transmission electron microscopy (TEM) and antimicrobial property
Results and Discussion
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[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Figure 1. Uv–vis absorption spectra of antimicrobial agent with various stirring speed from 400 to 1200 rpm.
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[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Figure 2. Uv–vis absorption spectra of antimicrobial agent with various reaction time from 2 to 6 hour.

[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Uv–vis absorption spectra was applied to confirm the formation of silver particles in the chitosan solution. The structure of chitosan is similar to cellulose fill with the oxygen group. And the chitosan is consist of anhydroglucose units which is joined with oxygen linkage to form a liner polymer chain [5]. In figure 1 was shown the chitosan has no obvious peak that mean there are no silver particle. When AgNO3 was mixed with chitosan solution, the yellow color of chitosan solution was turn into the blown color [6]. Due to the Ag+ ions could be bound to chitosan to form the macromolecules by electrostatic (i.e., ion–dipole). When the stirring speed was accelerated, the uv–vis absorption peak increased. The reason means that the higher stirring speed will disturb the particle structure or create the microcrack in the particle. In figure 2 exhibit the chitosan has no uv–vis absorption peak at wavelength of 250-800 nm. And the chitosan solution mixed with AgNO3, there is a obviously peak at around 413-415 nm. This results was demonstrated that the nanoparticle was formed this case, the same results was also exhibited by Naik and Sastry group [7-8]. Silver nanoparticle are known to show a particle size according the characteristic of surface Plasmon resonance band. In this research, the uv–vis absorption peak was no obviously shift at around 413-415 nm, that means the particle size were almost the same with various reaction time [9]. According the measurement of particle size was shown the silver nanoparticle size nearing concentration in 30-300 nm that’s a arrangement of range which was shown in figure 3. The particle size was a distribution range because the chitosan polymer covered with silver ion to form the nanoparticle. The chitosan polymer is high molecular which was distribution of molecular weight. Therefore, the high molecular was determined the particle size. And another reason is the particle has attraction intensively at nano scale that will cause the aggregate of nanoparticles [10]. Figure 2 depicts the uv–vis absorption peak for the antimicrobial agent. It can be seen that the absorption of the antimicrobial agent has a strong dependence on the reaction time. When the reaction time increased, the uv–vis absorption peak was increased. The results also could be known that the higher surface Plasmon resonance band was related with more silver nanoparticle [11]. In figure 4 was TEM images of silver loaded chitosan nanoparticles. From the could know the silver nanoparticle size are lower 100 nm.
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[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Figure 3. Air permeability of the PET/Ni-Cu complex woven fabrics at different lamination number and incident frequencies when the laminated angles are 0°/45°/90°.
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[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Figure 4. TEM images of silver nanoparticles prepared with the silver nitrate concentrations of 100 mM and chitosan concentration of 2 wt%. 
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[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Figure 5. Photographs of antimicrobial test results against on staphylococcus aureus (a) deionized water (b) AgNO3(aq) (c) chitosan (d-f) antibacterial agent
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Figure 5 illustrates the antibacterial effect of pure chitosan and antimicrobial agent on staphylococcus aureus. The method was according to disk-diffusion method. The solution was drop on the paper ingots after dry, which was cultivated with staphylococcus aureus for one day. The results suggest that the antibacterial agent with silver nanoparticle showed a toxic effect on staphylococcus aureus whereas pure chitosan does not involve much in the growth inhibition process. The antibacterial activity of antibacterial agent depended on the silver nanoparticle. The inhibition mechanism of silver on microorganism is that the silver nanoparticle effect DNA molecules by losing their replication abilities [12-13]. 
Summary
This research was successfully to make the antimicrobial activity with silver nanoparticles by chitosan and silver nitrate. From the synthesized nanoparticle were found the stirring speed and reaction time effect the surface plasmon. Promoting the reaction time until six hour the stronger uv-vis absorption peak could be obtained. When the stirring speed was over four hundred rpm, the surface Plasmon resonance was decreased. The silver nanoparticles have below 100 nm particle size via TEM. The antimicrobial activity exhibit that the antibacterial agent posses the antibacterial effectiveness on staphylococcus aureus, which has obviously inhibition zone than chitosan material and control group with deionized water. 
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