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Preparation of Electrospun Antimicrobial Nanofiber Film and the Effect

of Electrospinning Condition on Its Morphology
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Abstract: Biodegradable polymer of polyvinyl alcohol-(PVA) and cinnamon essential oil with a good antimicrobial effedt were
successfully electrospinned into antimicrobial nanofiber film in this study. The solution composition and electrospinning parameters had
significant effect onthe distribution of fiber diameter, leading to the variation of antimicrobial property of nano-material. Therefore, we first
investigated the effect of PVA and S-cyclodextrin (8-CD) concentrations on the fiber diameter distribution. SEM was applied to observe the
morphology of the nanofibers, and the optimal mass concentration of PVA and 5-CD was found to be 6% and 2%, respectively. SPSS
methodology was used to analyze the effect of the flow rate and distance on the diameter distribution under constant voltage condition The
results showed that the distance had more remarkable influence on the nanofiber diameter than that of flow rate. The optimal electrospinning
conditions were: voltage 15 kV, flow rate 0.4 mL/h and distance 14 cm. Under the above-mentioned optimal conditions, the diameters of the
resulting nanofibers were equally distributed, and the nanofiber film had a good momhology, which could enhance the persistence of its
antimicrobial ability.
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Fig.1 PVA/CEO/f-CD antimicrobial nanofiber film
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Fig.2 Inhibition zones of the PVA/CEO/B-CD nanofiber film

“E:a:S.aureus, b: L. monocytogenes, c: E. coli, d: Salmonella.
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Fig.3 SEM of PVA/CEO/B-CD antimicrobial nandfiber film and

its fiber diameter distribution
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1 0.2 12 0.70 0.10
2 0.2 14 0.66 0.10
3 0.2 16 0.78 0.09
4 0.2 18 0.88 0.08
5 0.4 12 0.58 0.06
6 0.4 14 0.62 0:10
7 0.4 16 0.64 0.07
8 0.4 18 0.74 0.07
9 0.6 12 0.34 0.10
10 0.6 14 0.49 0.08
11 0.6 16 0.62 0.06
12 0.6 18 0.71 0.06
13 0.8 12 0.60 0.11
14 0.8 14 0.83 0.07
15 0.8 16 0.89 0.05
16 0.8 18 0.94 0.08
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