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Abstract: The fabrication of PHBV nanofibers containing various plant polyphenols by electrospinning
has been examined. It has been found that the average diameters of fibers increased by the adding
of polyphenols. The resulting fibers exhibited a uniform diameter ranging from 340 to 450 nm. As the
concentration of polyphenols increased, the diameter of fibers increased due to the hydrogen bonding
interaction between the ester groups of PHBV and hydroxyl groups of polyphenols. The interaction
between PHBV and polyphenols, which forms a complex together in solution, was verifed by UV
measurement. ATR—FTIR analysis confirmed the existence of the hydrogen bonding interaction.
The semicrystalline structure of the PHBV nanofiber was observed from XRD pattern. The crystallinity
of PHBV nanofibers was increased by the adding of polyphenols. PHBV nanofibers containing polyphenols
showed superior antimicrobial activities.
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Figure 1. SEM micrographs of electrospun PHBV nanofibers
containing (a) no plant polyphenol; (b) 0.1 w/v% quercetin;
(¢) 0.1 w/v% morin; (d) 0.1 w/v% EGCG; (e) 0.1 w/v% caffeic
acid; (f) 0.1 w/v% chlorogenic acid.
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Figure 2. Viscosity of PHBV solutions dissolved in TFE/
ethanol co—solvent as a function of the concentration of plant
polyphenols.
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Figure 3. Double difference UV absorption spectra of PHBV—
quercetin complex with different weight ratio of quercetin to
PHBYV amount in TFE/ethanol co—solvent. Each spectrum was
obtained by subtracting the spectrum of PHBV in the absence
of quercetin and the spectrum of quercetin in the absence of
PHBYV from the spectrum of PHBV—quercetin complex. The
numbers of legend in the figure are weight ratios of quercetin
to PHBV.
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Figure 4. SEM micrographs of electrospun PHBV nanofibers
with different concentration of quercetin: (a) 0.05 w/v%; (b) 2504 . . . .
0.1 w/v%; () 0.2 w/v%; (d) 0.4 w/v%. 00 01 02 03 04 03
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Figure 6. Average diameter of PHBV nanofibers containing
different concentration of plant polyphenols.
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Figure 7. ATR—FTIR spectra of electrospun PHBV nanofibers

Figure 5. SEM micrographs of electrospun PHBV nanofibers containing (a) no plant polyphenol; (b) 0.1 w/v% quercetin;
with different concentration of caffeic acid: (a) 0.05 w/v%; (¢) 0.1 w/v% morin; (d) 0.1 w/v% EGCG; (e) 0.1 w/v% caffeic
(b) 0.1 w/v%; (c) 0.2 w/v%; (d) 0.4 w/v%. acid; (f) 0.1 w/v% chlorogenic acid.
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Figure 8. X—ray diffraction patterns of electrospun PHBV
nanofibers containing (a) no plant polyphenol; (b) 0.1 w/v%
quercetin; (¢) 0.1 w/v% morin; (d) 0.1 w/v% EGCG; (e) 0.1
w/v% caffeic acid; (f) 0.1 w/v% chlorogenic acid.
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Figure 9. Antimicrobial activities of PHBV nanofibers containing
(a) no plant polyphenol; (b) 0.1 w/v% quercetin, (c) 0.1 w/v%
morin; (d) 0.1 w/v% EGCG; (e) 0.1 w/v% caffeic acid; (f)
0.1 w/v% chlorogenic acid against Staphylococcus aureus.
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Figure 10. Antimicrobial activities of PHBV nanofibers containing
(a) no plant polyphenol; (b) 0.1 w/v% quercetin; (¢) 0.1 w/v%
morin; (d) 0.1 w/v% EGCG; (e) 0.1 w/v% caffeic acid; () 0.1
w/v% chlorogenic acid against Klebsiella pneumonia.
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