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5. Hydrophilic-lipophilic balance
6. Dynamic light scattering (DLS)
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7. MIC

8. MBC

9. Bacillus cereus

10. Enterococcus faecalis
11. Klebsiella pneumoniae
12. Moraxella catarrhalis
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Table 1 Chemical composition dalvia
hypoleuca essential oil
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Fig 1 the size of the particles in the different the
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Fig 3 the effect of The efficiency of encapsulation in

the hydrophilic-lipophilic balance
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in the level of 5%)
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16. Ostwald Ripening


https://fsct.modares.ac.ir/article-7-7149-fa.html

ﬁﬁfwb‘)‘dwjy‘ybuﬂyjﬁﬁ Qb&,«.ﬁjo)ﬁo}dbb

2 S olms sas bl Al glalie sy WS
ﬁuL;JSL{w\S.LWJ@JE«{&w&LﬁLfL;uL;J:SL{
Gl b 0T SLS 5 5 ba bl oL SU a1 il
(st pf SleSL o slie s 0L 55 5l (6 RS
Ls'\i)GL‘*",A'.’. j:':) onLLﬁ di‘y QL:A J‘ C,waj:va.ﬁ 3\}‘ )L:Jq\

V.:E.LM u’“l-““ (Sl r; L;LA L;,“SL BE .LSQ;G S 9w b

(SIS S o) 4 —O-F
O3 o Ol > IS e bl s B s 4 e L
Mya kb s ol sl sl Jale L 05 5L slag S
FEURN W CE - A PP RN PR AR R VLN
orl o3 e ol iapd e oy SSUSS gla o g 4 JS
SAL S 2 IS i bl sl O 5ol 50 aalllas
3 tdpost bolS (IS e S s sl Gl
o Gk sl Gelel b dslie 55wy LalS MST, 40
ol 03,51 ¥ Jsd> o =S S L5, MBC MIC

Sla¥ s ddsind ol bode ulal Cgbaods LS S
A LS 5 ol € cnl ol S Jome nl 38 0 s
Sl S w4 bl IS e gl | s
3 s sk Sl SLS 5 S L5 bl s rdidsh e
LS o 550 2 SL e Bl e S0 S 4 Sl L
S5 b 4w s il 5 s pelsl MIC (S [¥Y]

Fi alpast bl 5 LG ST g0 6 SU 6l Sl

Table 2 minimum inhibitory concentration and
minimum bactericidal concentration of
nanoliposome and the essential oiBalvia

hypoleuca
el sy sl sl 5 IS TS MBC (mg/ml) MIC (mg/ml)
5ol S s s elld 6 &S iSOl e opl ol Bacti N . Essatid N . Esential
, al ol
Slag Ll iy e 0 5 s Sl 53 O] 5ol 50 Badlllsazas 625 1250 625 1250

el ey ol @ a5 L s AL e e 5 S E”;‘;‘;“B 625 250 3755 1250
G G Usedsalsl 68U A conls Rl 4 Ol Klesidla
: 5000 ; 1250 10000
sl el Slian, s iN Vitro Lo s oL preummae
P o SRR P s 5 DLANG ad Maadla
: 1250 ; 1250 5000
catarhdis

[ Downloaded from fsct.modares.ac.ir on 2024-12-30 ]

clast bl Sl G 751 Oaedpel U sla e
NS 1 H P PN A R S S T R
CS 5 Sopo ol 3 &S sl 1y s o 5l oy S ol
ol Y K s gy s 5l s ead Lad ol Wil
)lﬁm%xlj:déxsd«&.ogbb-ol);cgw
s oYLl WK)\}J@@@UL; dEls sl s s
slge za 2 53005 Jome 45 55ls sy Sl bagg SL slis
T Aol il e S s Dbl e il e
3T 55 Jlad Gy o3l 5 0k 3505 Sl opl a0 Sl
Oar 5 Gl B b b hagn s ke
5SSl J5 51508 5 Js5sl 45 sk 4 il ciillas
- 5 VL s S Ao Gl O pel 56 e S
Cools aadllas 53 0L 5 L0 [TY] wols olas sl
Ly b S Rl Dl salsl s Sl s Seeds
Coolt 03p Yo n Ol mls oS sl L3 s

31T bl 0 e g 0l 56 I s il s Sl

Yt

Salvia 05 g5 M6 s, 4o S IS e L
ool & ol Salvia e 5l gl S sl eremophila
e sladle sl el 518 O gl s Seeds
Lo b oS w5 5 ) se 58 OF Slair 5 Ks
AL AS ol o S SIS elie s S
5435 13 ol e sasllln 3,50 OT 2,6 A
A6 IS Sl s [Ye] il sty SLI a4 (glos 1S sk
05 sl S gas b O OS5 5 alS sl Sl
e 05 sl 68U sy e 0T S0 1 a8 (e
T R S - EIRCS WA PRI
Gl s [PY] dsls Ol (g i sl ol
o S G S 4 S e 08 sl st VL
Sy s Jsbw o)l sz pite Do 4 Wl
3353 3 Gl (Kee a2 S (Slas S 3 o)l ps ol oS AL
sl Jos 4 S e gliE @ b LS S


https://fsct.modares.ac.ir/article-7-7149-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-30 ]

YA 3TV E oy0n Ve oslad

&‘”@L‘“’jf}b

[3] Ultee, A., Bennik, H.J., and Moezelaar, R.
2002. The phenolic hydroxyl group of
carvacrol isessential for action against the
food-bornepathogen Bacillus cereus. Applied
and Environmental Microbiology. 68: 1561-
1568.

[4] Kordali, S., Kotan, R., Mavi, A., Cakir, A.,
Ala, A., and Yildirim, A. 2005. Determination
of the chemical composition and antioxidant
activity of the essential oil of Artemisia
dracunculus and of the antifungal and
antibacterial activities of Turkish Artemisia
absinthium, A. dracunculus, Artemisia
santonicum, and Artemisia spicigera essential
oils. Journal of agricultural and food
chemistry, 53(24): 9452-9458.

[5] Burt, S. 2004. Essential oils: their
antibacterial properties  and potential
applications in foods—a review. International
journal of food microbiology, 94(3): 223-253.
[6] Tenore, G. C., Ciampaglia, R., Arnold, N.
A., Piozzi, F., Napolitano, F., Rigano, D., and
Senatore, F. 2011. Antimicrobial and
antioxidant properties of the essential oil of
Salvia lanigera from Cyprus. Food and
Chemical Toxicology, 49(1): 238-243.

[7]1 Rustaiyan, A., and Koussari, S. 1988.
Further  sesterterpenes from  Salvia
hypoleuca. Phytochemistry, 27(6): 1767-1769.

[8] Saeidnia, S., Ghamarinia, M., Gohari, A. R.,
and Shakeri, A. 2012. Terpenes from the root
of Salvia hypoleuca Benth. DARU Journal of
Pharmaceutical Sciences, 20(1): 1-6.

[9] Wollenweber, E., DoOrr, M., Rustaiyan, A.,
Roitman, J. N., and Graven, E. H. 1992. Notes:
Exudate Flavonoids of Some Salvia and a
Trichostema Species. Zeitschrift far
Naturforschung C, 47(9-10): 782-784.

[10] Zargari, A 2004, Medicinal plants, Tehran
University Publication, Volume 4.

[11] Paknejadi, M., Foroohi, F., and Yousefzadi,
M. 2012. Antimicrobial activities of the
essential oils of five Salvia species
from. Journal of Paramedical Sciences, 3(2):
12-18.

[12] Alizadeh, H., Farzaneh, M., and Azami, Z.
2015. Effects of nano-emulsion of cinnamon
oils in decreasing strawberry post-harvest rots.
biological control of pestes & plant diseases,
4(1): 57-64.

Yio

Sl ke @ G O 5 eaie [TY] sl OLE 1
Thymus ) G oyl ool s Seds cJls
sy Ol s & s S eslizul 0 5ol U 1 (@ENENSIS
SRV-SNCON | PERCIVRY: JTCH PRI GPN WG PRV F Ly
bl il Gk Sl eds el UL I s uilad (oSG
DV el sk L2 (S0 055 Jisee s 0

S e -t
oo sk 4 s Oler il 3 o3l Sas)y, ) IS
Sl gy oF ulal ol sy wlnde adkae o
o il plend OLS S sy Al O1E (S5
el O bl 53 i B s i W gt VA Lo pas
SIS Ol 4 cimen 5 il sl slen Oleys )3 el
o @L:J A8 13 eslanal ayse e s 31 6ok o
» B bl 035 S L oS ol O Ky ooy
3o Al 0 Ll Ol e Ll U
Clle sl 05 e 5 58 Sl O sl S|
L L T 2
35 o Sl gl ol 8 pd s pa LSl S
03 il pashe S J RS Gl S oS 3 &S
Sl slpe o pulul (VL cllE Sl 0 ol ol
S i on 5 b Blad 5111 ke 28l alex

A

@LZA -0

[1] Basti, A. A., Misaghi, A., and Khaschabi, D.
2007. Growth response and modelling of the
effects of Zataria multiflora Boiss. essential
oil, pH and temperature on Salmonella
typhimurium and Staphylococcus
aureus. LWT-Food Science and
Technology, 40(6): 973-981.

[2] Skandamis, P., Koutsoumanis, K., Fasseas,
K., and Nychas, G. J. E. 2001. Inhibition of
oregano essential oil and EDTA on
Escherichia coli O157: H7. ltalian Journal of
Food Science, 13(1): 65-75.


https://fsct.modares.ac.ir/article-7-7149-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-30 ]

S e bl S O 5l 50 O 50 Vse

Ob&aﬁjo.};ﬁo}dbb

treatment. Food research international, 44(9):
3039-3046

[23] Teeranachaideekul, V., Souto, E. B.,
Junyaprasert, V. B., and Miiller, R. H. 2007.
Cetyl palmitate-based NLC for topical delivery
of Coenzyme Q 10-Development,
physicochemical characterization and in vitro
release studies.European Journal of
Pharmaceutics and Biopharmaceutics, 67(1):
141-148.

[24] Oroojalian, F., Kasra-Kermanshahi, R.,
Azizi, M., and Bassami, M. R. 2010.
Phytochemical composition of the essential
oils from three Apiaceae species and their
antibacterial effects on food-borne
pathogens. Food chemistry, 120(3): 765-770.

[25] Shakeel, F. and Ramadan, W. 2010.
Transdermal delivery of anticancer drug
caffeine from water-in-oil nanoemulsions.
Colloids and Surfaces B: Biointerfaces, 75:
356-362.

[26] Mcclements, D. J. and Li, Y. 2010.
Structured emulsion-based delivery systems:
Controlling the digestion and release of
lipophilic food components. Advances in
Colloid and Interface Science, 159: 213-228.

[27] Ghosh, A., Mandal, A. K., Sarkar, S.,
Panda, S. and Das, N. 2009.
Nanoencapsulation of quercetin enhances its
dietary efficacy in combating arsenic-induced
oxidative damage in liver and brain of rats.
Life Sciences, 84: 75-80.

[28] Wilkinson, J.B., 1994. Harry's
Cosmeticology. 7 ed: Longman Scientific and
Technical.

[29] McClements, D. J., and Rao, J. 2011. Food-
grade nanoemulsions: formulation, fabrication,
properties, performance, biological fate, and
potential toxicity.Critical reviews in food
science and nutrition, 51(4): 285-330.

[30] Schramm, L. L. 2006. Emulsions, foams,
and suspensions: fundamentals and
applications. John Wiley & Sons, 215-220.

[31] Duarte, J. L., Amado, J. R., Oliveira, A. E.,
Cruz, R. A, Ferreira, A. M., Souto, R. N., and
Fernandes, C. P. 2015. Evaluation of larvicidal
activity of a nanoemulsion of Rosmarinus
officinalis essential oil. Revista Brasileira de
Farmacognosia, 25(2): 189-192.

[32] Morris, J., Khettry, A. and Seitz, E. 1979.
Antimicrobial activity of aroma chemicals and

AR

[13] Donsi, F., Annunziata, M., Sessa, M., and
Ferrari, G. 2011. Nanoencapsulation of
essential oils to enhance their antimicrobial
activity in foods. LWT-Food Science and
Technology, 44(9): 1908-1914.

[14] Anton, N., and Vandamme, T. F. 2009 The
universality of low-energy nano-
emulsification. International Journal of
Pharmaceutics, 377(1): 142-147.

[15] Blanco-Padilla, A., Soto, K. M., Hernandez
lturriaga, M., and Mendoza, S. 2014. Food
antimicrobials nanocarriers. The Scientific
World Journal, vol. 2014, Article ID 837215,
11 pages, doi:10.1155/2014/837215.

[16] Topuz, O. K., Ozvural, E. B., Zhao, Q.,
Huang, Q., Chikindas, M., and Goélukgu, M.
2016. Physical and antimicrobial properties of
anise oil loaded nanoemulsions on the survival
of foodborne pathogens. Food Chemistry, 203:
117-123.

[17] Moghimi, R., Ghaderi, L., Rafati, H.,
Aliahmadi, A., and McClements, D. J. 2016.
Superior antibacterial activity of nanoemulsion
of Thymus daenensis essential oil against E.
coli. Food chemistry, 194: 410-415.

[18] European Pharmacopoeia 6.0. 2008.
Determination of essential oils in herbal drugs.
2.8.12: 251-252.

[19] Gulluce, M., Sahin, F., Sokmen, M., Ozer,
H., Daferera, D., Sokmen, A., and Ozkan, H.
2007. Antimicrobial and antioxidant properties
of the essential oils and methanol extract from
Mentha longifolia L. ssp. longifolia. Food
chemistry, 103(4): 1449-1456.

[20] Ebrahimabadi, A. H., Mazoochi, A., Kashi,
F. J., Djafari-Bidgoli, Z., and Batooli, H. 2010.
Essential oil composition and antioxidant and
antimicrobial properties of the aerial parts of
Salvia eremophila Boiss. from Iran. Food and
chemical toxicology, 48(5): 1371-1376.

[21] Shahavi, M. H., Hosseini, M., Jahanshahi,
M., Meyer, R. L., and Darzi, G. N. 2015.
Evaluation of critical parameters for
preparation of stable clove oil
nanoemulsion. Arabian Journal of Chemistry.

[22] Marsanasco, M., Marquez, A. L., Wagner,
J. R., Alonso, S. D. V., and Chiaramoni, N. S.
2011. Liposomes as vehicles for vitamins E
and C: An alternative to fortify orange juice
and offer vitamin C protection after heat


https://fsct.modares.ac.ir/article-7-7149-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-30 ]

““C\‘\ ))T n\i 692 AL o‘)Lq..i' &‘J& @Lmﬁjc_}lﬁ

Escherichia coli O157: H7 and Listeria essential oils. Journal of the American Oil
monocytogenes by carvacrol and eugenol Chemists’ Society, 56: 595-603.

encapsulated in surfactant micelles. Journal of [33] Sandri, |, Zacaria, J., Fracaro, F.,
Food Protection, 68(12): 2559-2566. Delamare, A. and Echeverrigaray, S. 2007.

[35] Anwer, M. K., Jamil, S., Ibnouf, E. O., & Antimicrobial activity of the essential oils of

Shakeel, F. (2014). Enhanced antibacterial Brazilian species of the genus Cunila against
effects of clove essential oil by foodborne pathogens and spoiling bacteria.
nanoemulsion. Journal of oleo science, 63(4), Food Chemistry, 103: 823-828.

347-354. [34] Gaysinsky, S., Davidson, P. M., Bruce, B.

D., and Weiss, J. 2005. Growth inhibition of

Yiv


https://fsct.modares.ac.ir/article-7-7149-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-30 ]

JEST No. 70, Val. 14, Dec 2017 ABSTRACT

Nano emulsion formulation from essential oil of salvia hypoleuca
and investigation of itsanti microbial and physicochemical
properties

Gharenaghadeh, S. !, Samadlouie, H. R. 2. Mahmood Sowti®, Saman Gharenaghadeh?

1. Masters student, Department of Food Scienceyltyaaf Agriculture, shahrood university of techagy
2. Assistant Professor, Department of Food Scidraeulty of Agriculture, shahrood university of k@ology
3. Associate Professor, Department of Food Scidraeylty of Agriculture, tabriz university
4. PhD student, phytochemistry, shahid beheshtieusity
(Received: 2016/03/13 Accepted: 2016/05/10)

Second metabolites isolated from salvia spices lgnast terpenoids and flavonoids which are bio&ctiv
compounds with high healthy effects. Extractionstioése materials by solvent causes chemically
unstable and lower healthy effedEncapsulation of essential oils in a lipid cardgach as nano-emulsion

is scientific way to reduce this problem. The aiinthis research is encapsulation of essentialfehtvia
hypoleuca in nano emulsion and investigation of antimicrbldad physicochemical activities of this
essential oil. Nano emulsions containissvia hypoleuca essential oil with tween 80 and span 80 as
surfactants with different HLB were produced byngshigh intensity ultrasound. Determination of size
distribution of particle size and physical stapilitf nano emulsion over time was investigated bngis
dynamic light scattering (DLS). Also evaluation tlatimicrobial properties against gram-positive
bacteria pacillus cereus and enterococcus faecalis) and gram-negative bacterimdraxella catarrhalis
and klebsiella pneumonia) microdilution method was used. The results showeat the size and
distribution of particle size were in the range88f141 and 0/36-0/41 and nano emulsions were stable
during 60 days. Anti microbial activities of nanm@sion against all bacteria were better than free
essential oils.
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