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Fabricating and Evaluating the Functional Properties of Electrospun Nanofibers
Containing Terminalia chebula Extract

Youngmi Yeo and Seok Ho Cho'
Dept. of Clothing & Textiles, Chonnam National University; Gwangju, Korea

Abstract: Harnessing the antioxidant and antibacterial properties of botanical extracts has the potential to improve wound
care and other biomedical and healthcare needs. In this study, thermoplastic polyurethane(TPU)-based electrospun nano-
fibers were fabricated to incorporate the extract of Terminalia chebula, a fruit rich in polyphenols and tannins. The nano-
fibers were evaluated for their morphological, optical, antioxidant, and antibacterial properties. Scanning electron
microscope (SEM) observations revealed that as the extract concentration increased, the fiber diameter slightly increased
with observable localized swelling due to the extract incorporation. UV-Vis spectroscopy analysis confirmed similar
absorption peaks for the extract alone, for the TPU/T. chebula mixture, and within the fabricated electrospun nanoweb,
indicating that the active components of the extract were retained after the electrospinning process. The ABTS radical
scavenging measurements for analyzing the antioxidant properties showed an increase proportional to the extract con-
centration, exhibiting a radical scavenging rate of = 90% at = 1,200 ug/mL. The antibacterial activity, evaluated according
to KS K 0693, demonstrated more than 99.9% reduction in viable cells of Staphylococcus aureus ATCC 6538 and Klebsiella
pneumoniae ATCC 4352. These findings indicate that the T chebula extract-incorporated electrospun TPU nanofibers
possess excellent antioxidant and antibacterial properties as well as structural stability, suggesting their strong potential
as functional antibacterial materials for medical and healthcare textile applications.
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Fig. 1. Process flow chart for extracting the active component from
Terminalia chebula.
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KJ/S: the color strength calculated based on the Kubelka-

Munk theory

R: the reflectance of the sample at the measured wavelength.
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Fig. 2. SEM images of electrospun TPU/Terminalia chebula nanowebs prepared with different extract concentrations (S1: pristine TPU; S2-S5: 25, 30,

35 and 40 mg/mL, respectively).
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Table 1. Color characteristics(L*, a*, b*) and K/S values of TPU nanofibrous webs containing different amounts of Terminalia chebula extract

Sample L* a* b* K/S
S2 88.0 -1.89 10.26 0.40
S3 86.16 -1.65 11.24 0.63
S4 80.93 -1.49 12.77 1.04
S5 77.29 0.27 14.61 1.36

S1 S2 S3 S4 S5

Fig. 3. Photographs of electrospun TPU webs containing different contents of Terminalia chebula extract (S1-S5).
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Fig. 4. Absorption spectra of Terminalia chebula extract, TPU/
Terminalia chebula extract and electrospun nanoweb.
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Fig. 5. ABTS radical scavenging activity of Terminalia chebula extract.
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Fig. 6. ABTS radical scavenging activity of TPU/Terminalia chebula
nanowebs.
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Table 2. Antibacterial activity of electrospun nanoweb (S4)

Bacteria reduction rate(%o)

Staphylococcus Klebsiella
Sample aureus pneumoniae

Antibacterial activity

TPU/T. chebula 99.9 99.9
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