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Table 1 Chemical composition of LEO using GC-MS chromatography

No Compounds RT (min) Area (%)
1 a-Thujene 9.84 0.29
2 a-Pinene 9.98 0.50
3 B -Pinene 11.66 0.22
4 3-Octanone 11.93 0.51
5 B -Myrcene 11.93 0.68
6 n-Hexyl acetate 12.53 0.73
7 D-Limonene 13.09 0.62
8 Eucalyptol 13.17 0.85
9 a-trans-Ocimene 13.28 4.73
10 B -trans-Ocimene 1341 0.72
11 1,6-Octadien-3-ol, 3,7-dimethyl 13.49 1.62
12 cis-Ocimene 1357 2.02
13 Linalool 15.15 35.21
14 Norbonan 15.68 0.96
15 Camphor 15.82 0.72
16 B -Myrcene 16.63 0.85
17 Borneol 16.94 1.23
18 lavandulol 17.43 1.05
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19 a-Terpineol 18.01 1.83
20 Linalyl acetate 19.30 26.47
21 Nerol 20.11 3.94
22 Geranyl acetate 22.64 0.86
23 Santalol 23.75 0.59
24 Trans-p - Caryophyllene 23.92 5.39
25 B - Farnesene 24.52 4.83
26 Germacrene-D 25.45 0.64
27 Caryophyllene oxide 28.04 0.77
Total 98.83

CJ,.S'Yj JU‘}SU}#}J\S&M— —Y
f‘l '” o m\m )7 ?"é
’0. !%; r‘! ,',
R
A‘ SN

i A

\
‘a»

‘éﬁﬁ%"]yp

AR SN
‘hei \

»

i»
. \

X
T

N

w‘- S

Fig 1 SEM images of the nanofiber with different LEO concentrations
(A: 0%; B: 2.5% ; C: 5% ; and D: 10% ).
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Table 2. Electrical conductivity (EC) of LEO loaded
gelatin solutions and average diameter of nanofibers.

Average diameter

Nanofiber EC (uS/cm) (nm)
Gelatin*;/oISEO 00 434+03r  4315+1528
Gelatin*;/oISEO (25 36.640 18 4774+ 14,37
Gelatin;-/O)LEO € 34.9+0.6° 528.6+12.7A
Gelatin:/o I)_EO (10 3974020 7053 +18.6"

The values are the means = SD, (n=3). Means followed
by different uppercase indicate significant differences in

column (P < 0.05).
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Fig 2: XRD diffractograms of different GNFs, a: Gelatin+ LEO (0 %), b: Gelatin+ LEO (2.5
%), c: Gelatin+ LEO (5 %), d: Gelatin+ LEO (10 %).
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Table 3. Mechanical characteristics of nanofibers containing different concentration of

LEO

Nanofiber Stiffness (N/m)  Tensile Strength (MPa)  Modulus (Mpa)
Gelatin+ LEO (0 %) 312304 +12.77 0.11 +0.04° 462.0+8.17
Gelatin+ LEO (2.5 %) 954.6 +18.3°P 0.17 £ 0.038¢ 14.8+6.8°
Gelatin+ LEO (5 %) 2694.3 + 23.5¢ 0.20 +0.05%8 35.3+9.58
Gelatin+ LEO (10 %) 3979.2 + 29.68 0.25+0.05% 372+538

The values are the means + SD, (n=3). Means followed by different uppercase indicate

significant differences in column (P < 0.05).
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Table 5- Encapsulation efficiency and
Inhibition zone values (mm) of gelatin nanofibers
against target bacteria

Inhibition zone (mm)

Nano
fiber S. ° | 5.
aureus : .coli typhimurium
cereus

Gelati - - : -
n+ LEO (0
%)

Gelati 1 1 12.2 +
n+ LEO(25 29+ 26+ 18+ 0.3¢¢
%) 0.7¢¢ 04C¢c 06

Cc

Gelati 1 1 . 169+
n+ LEO 5 76+ 72+ 67+ 058P
%) 0.68° 088> 04

B,b

Gelati 2 2 : 209+
n+ LEO (10 22 14+ 06+ 0.4 A
%) 40472 06A2% 05

Ab

The values are the means = SD, (n=3). Means
followed by different uppercase and lowercase
letters indicate significant differences in column and
row, respectively (P < 0.05).
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Table 4. The encapsulation efficiencies (EE) and
LEO contents (LC) of gelatin nanofibers.

Nanofiber EE (%) LC (%)
Gelatin+ LEO 99.1+0.

25%) ) A 47+01°¢
Gelatin+ LEO 96.9+0.

(5%) o8 89+0.26B
Gelatin+ LEO 87.4+0. 146+0.2

(10 %) 3¢ A

The values are the means + SD, (n=3). Means
followed by different uppercase indicate significant
differences in column (P < 0.05).
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Lavender essential oil has herbal uses in cosmetic, food and pharmaceutical
industries. In this research, for the first time, the encapsulation of lavender
essential oil by gelatin biopolymer was done by electrospinning method. At first,
the chemical compounds of lavender essential oil were identified with the help of
gas chromatography associated with a mass spectrometer (GC-MS) and then 0,
2.5, 0.5 and 0.10% v/v were added to the electrospinning solution. The prepared
nanofibers have been evaluated using scanning electron imaging (SEM),
thickness determination (Image J), X-ray diffraction, mechanical properties, and
essential oil loading efficiency. Also, the antibacterial activity of nanofibers
against Staphylococcus aureus, Bacillus cereus, Escherichia coli and Salmonella
typhimurium were investigated by disk diffusion method. The most important
components of lavender essential oil were linalool (35.21%) and linalyl acetate
(26.47%). All nanofibers had a uniform and continuous shape. By increasing the
concentration of essential oil in the electrospinning solution, the values of
thickness (431.5 - 705.3 nm) and essential oil content (4.7-14.6%) increased.
Lavender essential oil had no effect on crystallinity of nanofibers, but caused a
significant decrease in Young's modulus and stiffness. The nanofiber sample
containing 10% lavender essential oil recorded the highest hardness, Young's
modulus and elasticity. Evaluation of antibacterial activities showed that
nanofiber samples containing essential oils had appropriate antibacterial activities
against all target bacteria. The effectiveness of gelatin nanofiber + lavender
essential oil (10%) against S. aureus and B. cereus. According to the results of the
research, it is possible to use gelatin nanofibers containing lavender essential oil
for active food packaging. Expressing the definitive result requires conducting
clinical and a real environment tests.
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