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Abstract

Introduction: In the present study, thyme (Thymus vulgaris) essential oil nanoemulsion was prepared and its characteristics
were investigated using a device method also the antibacterial effects of E. c/i DH50 were investigated.

Methods: First, the primary microemulsion was prepared in the oil phase and then it was transformed into a nanoemulsion
by ultrasound. The surface charge, viscosity, particle size, and morphology of essential oil nanoemulsion were investigated
using a zeta potential device, DLS, and electron microscope TEM. The effect of the prepared nanoemulsion on the growth
of Escherichia coli bacteria was evaluated by colony count.

Results: The results showed that the zeta potential of nanoemulsion containing 10 and 30 percent essential oil was -11.5
and -11.1 mV, respectively. The morphology of the nanoparticles of both samples was spherical and the average size of
the nanoemulsion nanoparticles with 10 percent and 30 percent essential oil was 43 and 30 nm, respectively. The results
of the antibacterial effects of nanoemulsions showed that the nanoemulsion containing 10 petcent essential oil (v/v), with
a volume of 30 pl, and the nanoemulsion containing 30 petcent essential oil (v/v), with a volume of 20 pl, had
approximately 50 percent inhibitory effect (ICso) on the growth of E. cw/i DH5a. Also, the primary essential oil showed
approximately 50 percent inhibition (ICso) on bacterial growth in 20 ul.

Conclusion: According to the stability of the produced thyme essential oil nanoemulsions, it can be concluded that the
antibacterial effects of this compound have increased compared to the original essence.
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Figure 1- The spectrum of the identified compounds of essence with gas chromatography
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Table 1- Some chemical compounds of thyme essence.
Relative percentage

Number compounds . Elution time
of concentration
1 a-Thujene 1.01 7.84
2 a-Pinene 1.32 8.07
3 Camphene 0.75 8.56
4 f-Pinene 0.29 9.56
5 1-Octen-3-ol 0.58 9.95
6 B-Myrcene 111 10.22
7 a-Pellandrene 0.31 10.59
8 a-Terpinene 2.44 11.07
9 p-Cymene 233 11.75
10 1,8-Cineol 0.45 11.81
11 y-Terpinene 10.61 12.80
12 p-Menth-8-en-1-ol 0.39 12.93
13 a-Terpinolene 0.21 13.50
14 Linalool 2.05 14.08
15 endo-Borneol 0.45 15.97
16 a-Terpineol 0.2 17.66
17 Thymyl Methyl Ether 2.67 18.09
18 Carvacrol Methyl Ether 1.46 18.33
19 Thymol 22.93 20.23
20 Carvacrol 5.31 20.43
21 Caryophyllene 3.28 23.19
29 4(5)-acety|-2-(2,l2|-_(|jimethylpropyl)- 026 23.85
23 Humulene 0.19 23.94
24 Geranyl propionate 0.18 24.40
25 y- Muurolene 0.27 24.50
Naphthalene, 1,2,3,4,4a,5,6,8a-
26 octahydro-7-methyl-4-methylene-1- 0.42 25.42
(1-methylethyl)
27 d-Cadinene 0.7 25.64
28 Caryophyllene oxide 0.99 27.10
29 t-Cadinol 0.32 28.37
30 Heneicosane 0.26 38.00
Total 85
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Table 2- Zeta potential values of freshly prepared nanoemulsions and after storage for 30 days

Zeta potential after 30 days (mV) Zeta potential(mV) Nanoemulsion
-50.9 -115 Nanoemulsion with 10% essential oil
-76.4 -11.1 Nanoemulsion with 30% essential oil
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Table 3- The values related to changes in the viscosity of nanoemulsions based on mPa.s
Nanoemulsion  10%  30%
freshly prepared 0.898 0.898
After30days  0.899 0.895
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