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Fig l.Electrospinning device used in this study
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Table 1 Major chemical components of Eucaliptus essential oil using GC-MS chromatography

Area

Number Components RT Area um% Width Height Base peak

1 1,8-cineole 14.863 81094538 42.13 0.33 9403277 93.1

2 o-pinene 18.416 18527511 9.62 0.203 3456384 71

3 Isopentyl isovalerate 15.673 13392144 6.96 0.169 4029114 121

4 Phellanderene- 10.570 12090429 6.28 0.206 4365910 93

5 spathullenol 12.539 69800881 3.63 0.209 1520477 93

6 limonene 29.144 56760721 2.95 0.212 1093369 109.1

7 transpinocarveole 12.931 40909590 2.13 0.209 7787532 93

8 borneol 21.823 30540071 1.59 0.186 1174025 134.9

9 terpinolene 29.961 21116201 1.1 0.112 7676188 149
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Fig 2 SEM images of Eucalyptus essential oil loaded electrospun zein nanofibers at different levels (a) 0%, (b)
2.5% v/v, (¢) 5% v/v, and (d) 10% v/v.

Table 2 Electrical conductivity and average electrospun zein nanofiber diameter of Eucalyptus loaded
zein solutions. *

Eucal s essential oil content Electrical conductivit Average fiber diameter
P e v wsemy * ) Morphology
0 25.8+0.032 103.7 £ 19.3? Fibers free of beads
2.5 20.64+£0.1 104.6+193° Fibers free of beads
5 18.34+0.5 153.6+19.3° Fibers free of beads
10 15.8+0.87 193.9+193° Fibers free of beads
*Means bearing different superscripts are significantly different (p < 0.05). Results are presented as mean =SD
(n=3).

Fig 3 AFM 3D-topograph images of Eucaliptus essential oil loaded electrospun zein nanofibers at different
levels (a) 0%, (b) 2.5% v/v, (c) 5% v/v, (d) 10% v/v.
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Fig 4 X-ray diffraction patterns of different samples: (a) Zein, (b) Zein—Eucalyptus essential oil 2.5% v/v, (¢)
Zein—Eucalyptus essential oil 5% v/v, (d) Zein— Eucalyptus essential oil 10% v/v.
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Fig 5 DSC thermograms of different samples: (a) Zein, (b) Zein—Eucalyptus essential oil 2.5% v/v, (¢) Zein—
Eucaliptus essential oil 5% v/v, (d) Zein— Eucalyptus essential oil 10% v/v.
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Fig 6 FTIR spectra of electrospun zein nanofibers
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Eucalyptus essential oil and Pure Eucalyptus
essential oil.
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Table 3Average diameter of bacteria inhibition zone for zein fibrous mats with different contents of
Eucalyptus essential oil.
Diameter of inhibition zone (mm)

Eucalyptus essential oil content

E. coli S. aureus /v, %)
00.0 +0.07 00.0 +£0.0° 0

1.7 £0.0° 2.0+0.0° 2.5
2.4+0.6° 2.6+0.8 5

4.5+0.3° 43+1.6° 10

* Means bearing different superscripts are significantly different (p < 0.05). Results are presented as mean £SD
(n=3).
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ARTICIE INFO ABSTRACT

Article History: Eucalyptus is an important medicinal plant that is widely used for its antimicrobial
properties. The aim of this research was to fabricate electrospun nanofibers as nano

Received 2021 07/25 carrier of eucalyptus essential oil, and to characterize them, and to study the

Accepted 2021/10/ 25 antimicrobial properties of nanofibers against S. aureus and E. coli. Eucalyptus

essential oilwas mixed at different concentrations of 0%, 2.5%, 5%, and 10% in zein

solution and electrospun zein nanofibers prepared by electrospinning process.GC-MS
Keywords: analysis was done to identify the components of the Ecalyptusessential oil. The
electrospun zein nanofibers containing Eucalyptusessential oilwere characterized by
Scanning electron microscopy (SEM), Image J, Atomic force microscopy (AFM), X-
ray diffraction (XRD), Differential scanning calorimetric (DSC), and Fourier
transform infrared (FTIR). Disc diffusion method was used to study the antimicrobial
properties of nanofibers. Results indicated that diameters of electrospun zein

Eucalyptus essential oil,
Nano carrier,
Electrospinning.

nanofibers increased with increasing concentration of essential oil from 102 nm to

10.52547/fsct.18.121.7 193 nm. XRD results determined that zein nanofibers were in amorphous structure.

DOR: 20.1001.1.20088787.1400.18.121.1.5s DSC results verified the existence of Eucalyptus essential oil in nanofibers. FTIR

results indicated the interaction between Eucalyptusessential oil and

zein. Antimicrobial results showed that the Eucalyptus essential oil loaded nanofibers

were effective against both studied gram positive and gram negative bacteria.

*Corresponding Author E-Mail: Therefore, Eucalyptus essential oil loaded nanofibers could be used as active
ma.miri@uoz.ac.ir packaging for variety of foods.
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