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Table 1 Chemical composition of Mentha piperita essertiial

Row Combine name Kovats Retention indices (KI) 7

1 a-Pinene 934 0.93

2 Sabinene 973 0.52

3 B-Pinene 978 1.06

4 B-Myrcene 991 0.17

5 3-Octabol 996 0.13

6 p-Cymene 1026 0.12

7 Limonene 1028 5.86
8 1.8- Cineol 1032 4.1
9 Sabinenehydrate 1068 0.26
10 Butyric acid 1102 0.18
11 Menthone 1156 16.33
12 Menthofuran 1169 13.37
13 Menthol 1188 40.86
14 Pulegone 1244 2.89
15 Piperitone 1256 0.94
16 Menthylacetate 1294 7.11
17 Menthol acetate 1294 0.33
18 B-Bourbonene 1382 0.45
19 Caryophyllene 1420 2.27
20 E-B-Farnesene 1455 0.26
21 Germacrene D 1480 0.99
22 Bicyclogermacrene 1495 0.58
23 Caryophylleneoxide 1582 0.2
24 Veridiflorol 1593 0.39
25 Nonadecane 1900 0.22
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Table 2 Physicochemical properties of Mentha piperita ramalsion

Parameter first day 40eith day

Particle size (nm) 98.53+ 65.2 240.38+ 25.2

Zeta potential -14+0.11 -9.25+0.18
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Table 3 minimum inhibitory concentration and minimum batittielal concentration of nanoliposome and

the essential oil d¥entha piperita

Bacteria
Sample Escherichia coli Bacilluscereus  Staphylococcus aureus Candida albicans
MIC MBC MIC MBC MIC MBC MIC MBC
Essential oil (H9/MD)  (ng/ml)  (ug/ml) (ug/ml)  (ug/ml)  (ug/ml)  (ug/ml) (ng/ml)
20000 10000 1250 2500 625 625 20000 5000
Nanoliposome 2500 5000 312/5 1250 312/5 312/5 12501250
Extract NA NA 40000 NA 20000 40000 NA NA

NA: Non-Active
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Natural preservatives that extracted from medicplahts are the most important bioactive compounds
that can be used in foods manufacturing. Generaflging of these free oils as food preservatives ar
limited. One way to reduce these limitations is agrsulation of these oils in lipid carriers such as
nanoliposomes. The aim of this study was to evaltia¢ antioxidant and antimicrobial activity of the
Mentha piperitas essential oil and methanolic extract. The Extoactif essential oil oMentha piperita
species was performed by steam distillation andhitsmical composition were identified using GC and
GC-MS. Methanolic extracts were obtained by wethmdt Nanoliposomes dflentha piperitas essential

oil was prepared by thin layer hydration and sdivcamethods. Nanoliposomes particle size was
evaluated by using dynamic light scattering and pettential was evaluated by using zeta sizer. &dso
evaluation the antimicrobial properties, the midrdtbn method was used. The most predominant
constituents were menthol (40.46%), menthone (26)33nentho furan (13.37%) and menthyl acetate
(7.11%) respectively. Particle size and zeta pakntere 98.53 nm and -14 mV respectively and
Nanoliposome was stable for 40 days. The minimumbitory concentration of essential oils in botadr
and inside overlap mode on gram-positive bacterimdre than gram-negative bacteria and fungi, while
the methanolic extract was disable on gram-negaéthateria and fungi, also had poor inhibitory efffec

the gram-positive bacteria. The antimicrobial effefc overlaped essential oil was more than free.

Keywords: Mentha piperita, Nanoliposome, antimicrobial, GIS
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