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No RT (min) | Area% Name

1 4.632 1.18 2,4-Dimethylhexane

2 5.721 1.09 1-(Trimethylsilyl)-1-propyne

3 6.759 1.22 Decane

4 7.532 2.16 dl-Limonene

5 8.295 1.53 2-(1-hydroxy ethyl)-5-methyl-5-vinyl-tetrahydrofuran
6 9.125 0.69 Undecane

7 10.256 1.73 Camphor

8 10.77 0.74 Borneol

9 12.264 1.96 Naphthalene, decahydro-1,5-dimethyl-

10 12.83 0.83 2-Cyclohexen-1-one, 3-methyl-6-(1-methylethyl)-
11 16.01 0.94 Tetradecane

12 16.586 1.03 Bicyclo[3.1.1]heptan-endo-6-0l, syn-7-bromo-
13 18.392 2.90 Phenol, 2,4-di-tert-butyl-

14 21.256 0.64 5-(hydroxymethyl)spiro[2.4]heptane-5-ol

15 22.361 12.00 cis-Hydroxydavanone

16 23.71 0.64 Octadecane

17 24.395 0.71 NEOPHYTADIENE

18 26.481 1.53 Phthalic acid, butyl isobutyl ester

19 31.457 0.78 Cyclononanone

20 33.117 1.92 Nomelidine

21 34.062 0.92 1-Eicosanol

22 34.829 1.09 Bis(2-ethylhexyl) phthalate

23 38.98 8.21 Eicosane

24 40.08 0.84 Eicosane

25 40.755 0.66 6.beta.-Methoxy-3.alpha.,5-cyclocholestan-25-ol
26 41.217 15.04 Hentriacontane

27 43.572 4.69 (24S)-24-Methyl-26,26-dimethyl-27-norcholesta-5,22-dien-3.beta.-ol
28 44.013 0.78 Octacosane $$ n-Octacosane

29 44.511 7.30 (23S)-ethylcholest-5-en-3.beta.-ol

30 44.812 2.08 Pregna-5,20-dien-3.beta.-ol, 20-methyl-

31 45.124 0.85 4,7-Benzofurandione, 2,3-dihydro-2,2-dimethyl-6-(2-propenyl)-
32 45.855 0.71 9,19-Cyclolanost-24-en-3-ol, (3.beta.)-

33 48.04 19.00 Taraxasterol
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Formulation

(mol ratio) (umol) (mg/ml) (mol ratio)  time(min)
F1 75:25 200 1 1:1 7
F2 50:50 200 1 1:1 7
F3 25:75 200 1 1:1 7
F4 75:25 200 1 2:1 7
F5 50:50 200 1 2:1 7
F6 25:75 200 1 2:1 7

.a)L.a.G ngb- eﬁpéucjjféju)j&uw).so‘}fj aj\.ﬁ\.“ J).\:-

Formulation Vesicle Size (nm) EE (%)

F1 259.1 51.63

F2 125.4 64.39

F3 248.3 48.11

F4 215.9 55.12

F5 169.1 61.37

F6 284.1 52.33
Al 29T MV o o oo 0355556 U5 Jmily Oy (S 9594893 Db g
YAN oks mw (sls 035 5 le oo o 5 (F ) odd o b £ 9555 5L lu 5 U5 ol (o) 5B 4
(OJde) disl o 2LV YO/F £ &S sls ol m A eslial DLS 5Lt 5s, )

SEM MAG: 3.00 wx Dat: inBaem
WO 478 mm ut Y00
View ot S04 g Detedmiainy ). 059 717232

Mdjﬁ)t’,btsbbLﬂr))féfldﬁe.\.&wg)}buwAJL&LOH\.&LS)‘-\?JL(}J}:;&L&JAB}:L&}}S}A}))&\ Jg.&




wulsmo a0l wwgac cudlips giysel 53 VARK (sowjgol Slagig 9 wl>yi -V1E

la.u.)

Intensity
=]
+

03] /' \

0.2+ l,

0.1- /

a.ﬂ'_|IIIIlIII|III|IIIII|1lIrII|IIIIIIIII1lr[IIII|III||I1llrII|I|I|IIII|II|rIIIIIIII|
-150 -100 -50 0 50 100 150 200

Zeta Potential (mV)

o (slo 355 5 B3 ity 1o ged Y S

AL o Sy ke YAV ol i i 23555 56 65 Jouslly ok e (5o 23555 56 65 oy LT F U5t

Peak No Zeta Potential Electrophoretic Mobility
1 -29.7 mV -0.000231 cm2/Vs
2 ---mV --- cm2/Vs
3 ---mV --- cm2/V's
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\ U B A R R BT | | Lrvringe
100 1000 10000

Diameter (nm)

Lgbbo.\,i}::.wL;Lacjjxjjiuatfsbou,}@b'.DLS U;,)Ja#jsau;;wdur,;,g,;udﬁpa;\.u\}gﬁrp

sl o e sb A VOF o Kle b

o e 5l 335550 Sk e O sk

Peak No. S.P.Area Ratio Mean S. D.
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Synthesis of nanoniosomes loaded Artemisia deserti extract: identification of
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Amir Mirzaie” Abstract

Introduction: Nanoniosomes are multi-layered vesicles that are used as one
!Department of Biology, Parand of the new targeted drug delivery systems today. In this study, the extract of
Branch, Islamic Azad University, the Artemisia deserti L. was encapsulated in nanonisomes and its
Parand, Iran antimicrobial and cytotoxic effects were studied.

Method: In this experimental study, nanonisomes containing the extract of
Email: Artemisia deserti were synthesized and their appearance and structural
Amir_mirzaie92@yahoo.com characteristics were investigated. After confirming the structure, its

antimicrobial and anti-biofilm effects on Klebsiella pneumoniae pathogenic
strains were investigated. Finally, in order to check the biocompatibility, the
colorimetric method of nanonisomes cytotoxicity was used on HFF normal
fibroblast cell line.

Results: The results of niosomes synthesis showed that the synthesized
nanoniosomes have a spherical structure and have a size of 125.4 + 29.3 nm.
In addition, FTIR results confirmed the synthesis of niosomes. The results of
the antimicrobial effects showed that the nanoniosomes containing the
medicinal extract have more significant antimicrobial and anti-biofilm effects
than the extract alone, so that the minimum inhibitory concentration (MIC) of
the niosomes was reduced between 2 and 4 times. Also, the cytotoxicity
results showed that the synthesized niosomes do not have significant
cytotoxicity effects.

Conclusion: In general, the results of this study showed that nanonisomes can
act as a suitable drug delivery system for medicinal plant extract to increase
the amount of antimicrobial and anti-biofilm effects. Therefore, with further
studies, this system can be used as an optimal drug delivery system for
medicinal purposes.

Key words: Nanoniosome, Artemisia deserti, Klebsiella
pneumoniae, antimicrobial effects, anti-biofilm
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