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Fabracation of thymol-loaded polycaprolactone nanofiber membrane
for freshness preservation
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Abstract The fabrication of nanoscale packaging materials that can slow release and retain freshness is a hot
research topic in the field of postharvest fruits and vegetables in the supply chain. In this study, polycaprolactone
(PCL) nanofiber membranes loaded with thymol (THY) were prepared by solution blow spinning technique, and
the characteristics of THY/PCL nanofiber membranes were evaluated by characterization and bacterial inhibition
experiments. The results showed that the PCL nanofiber loaded with THY had lower crystallinity and increased
thermal stability, while their water vapor transmission properties, surface hydrophobicity and mechanical
properties were not affected. In addition, the THY/PCL nanofiber membranes showed good antibacterial activity

against Escherichia coli and Staphylococcus aureus, demonstrating a good application prospect in the field of
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postharvest preservation of fruits and vegetables.

Key words solution blow spinning; nanofiber; thymol; polycaprolactone; fruits and vegetables; antibacterial
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El1 PCLAKALEERHEEE

Fig. 1

TR T 2

E2 THY M THY/PCL 4R HEER LTSN EIL
Fig. 2 Infrared spectra of thymol and THY/PCL nanofiber

membranes

FE-SEM images of PCL nanofibers
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Fig.3 X-ray diffraction of thymol (A) and nanofibrous membrane (B)
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Fig. 4 DSC (A) and TGA curves (B, C) of PCL and THY/PCL nanofiber membranes
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AN HI-REAE 2R ; B, SEAE AT ; C R R L s D W MR S b i/ NS FRORTE P<0.05 K-F-22 53 A ST

SR

A. Stress-strain curve; B. Modulus of elasticity; C. Tensile strength; D. Elongation at break. Different lowercase letters

above bars indicate significant differences at the 0.05 probability level, and the same as below.

5 PCLFITHY/PCL 4K T HERRHIHMIERE
Fig. 5 Mechanical properties of PCL and THY/PCL nanofiber films
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Fig.6 PCL and THY/PCL nanofiber membranes water

contact angle
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Fig. 7 Water vapor transmission rate of PCL and THY/

PCL nanofiber membranes
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E8 MRAUFENEHBAEHKE . KHRFHNINEFME

Fig. 8 Antibacterial activity of nanofiber membrane against Staphylococcus aureus and Escherichia coli

B9 RFHENSHBEEIKE (A)MKFREH (B)HWNHEER

Fig. 9 Diameter of the inhibition circle of nanofiber membrane against Staphylococcus aureus (A) and Escherichia coli (B)
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