[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

Journal of Shahid Sadoughi University of Medical Sciences O3 (SBgauo st (S pgle oLl (gt (oole alxo

8, 1 ‘ ®
Vol. 25, No.11, Feb 2018 Y -L’»{F‘?}hfﬁﬁ WA cyotg ) o3lods YO 090
€ #

®
BETIX)
dMu:r’

Pages: 853-864 ADY-APY raxio

o g o>l 2 AL 5 g 10 o0 sAa>Ll dgugd 30 (99 (S P gl

( (Mentha piperita) b &la (uilul s9l> sleog jomd $U U

T 59305 g0 Ololudl wiludl " o2 )15 2 Ls 5 durw < 03] guzo doo
7l Ll i aobo B o1 o Sllw pledl " podle BLE pisla
ouS
@ Ll 5l ooliiwl ol cwisd 18,95 0 oYL (690500 g SlownST 5T (g, Kmeas Lolys 5l oLS SluS 5 g eilul tanaiie
opiseed Sl Jolosth e ) asle sl e (s SlosFlinl | (e el 55y 50 Slo Al b i 9
Sl o9, 5eds sloaasly sgge jelaie a4 Jalb glin uilol gyl> Lie, ateal agiged wlole adllhe ol jo ol
ok s SU ks Ghe) Lo (V) Jo il g (FA+) oS hoiland 5l oslinwl b (og)0nd sloJoSaig tiomisn b9
olSius 5l ool b ] oliondsSa e cbdasli )y 0d 05,0 Lpgisn) (s by gy & ild gliss il
2005 dwle YV °C slos jo Luilul sl lie LG 5o 5 ol plxsl SEM FTIR 5l b
Sledily Olsee dops FVYA £ VIV XYEY £ VYA nm ol b Lals gl ulul gsl> sonised slosSess il
Oile, b e < /YY £ /) (polydispersity index) SaiSly asls g g Lo -VE/OF £ /VE ) il oY 9SS
g wlanilas  oiaSen p ailolugil g (uilil 45" 0o oo Lis SEM g FTIR )y 5 Cowl 0y S ailobugil ol jo uilal
Wl 59,8 g ile o
8 st 250 o (aleardsSisd Sla Sheg 5 3 )35,k (sasised Sladelr (0 (Jald gl il ol gy 53 sgpSanes

oloord oo (3 1w sl (g0 ¢ gl alelugil ol 45 amase i wilels (09 i, atws] Aol ped cwyp o) s e s

3l il gl iy 615 5 colin Lol lgins g8 oo sonim) Lol b gt 3 Cpants sl 005 5T ()l el e ¢ sl

330 i g5 play LSS guolisd Camms j 29,5 (il pole 03StilS (S5 ud gy M)l puolidd )l - )

350 o g play DS  oanlidh s j 09,5 by pole 23SLEINS S Sudgu 29,5 Jbsbkiul -V

350 3219 ool ST 2182313 « powly 9 (o2 lass s digo 295 ¢ s lnss (559955 g digo 2l gawlis )18 W

Olgial doso j2313 yg5 Jlo B geT dunwge ool Cuann 295 (29550 (55 8)938T 9y 2| (gawliss )1 —F

350 i g play IS ( oawlidh s j 09,5 iy pole 2SI (sopd gy 2l (pulis)lS -0

35 (B930 b Glays (dlag Oloss 5 (S iy pole olLils ((Sbjyl g 03885 (S iy (295 U980 9 pole 09,5 (ST9lgiSIsnyil 5355 -5
thaghirosadat@ gmail.com : ;S xSl Cay ¢+ VVFY D« V1 DA :55al5 £(U gkuno d3dkamss 95)3%

AR VIV VAR R SEYN TPl 1WAP/8/9:28b )5 &b


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

e gyl Siloyd haaslis dguty 1O 95 55yl AOY

oo oz Sl ) o sy Glods¥se il cuiS
4 o Glacawl 5 anled )55 0508 g DNA da iy pgd
i 595 2l @lagb s sbml esl g (VA)aLS 5 )ly Jobo
U‘)i“&sf 0)5}4)‘ (\0 c\A—Y’)‘.\J}«J Ay w039, 50‘.\.@..70
5 A (5 y9055 1> e (g alS S 5 oS il o
g ge GBS § SO pday E9rb Jlpe 50 by oo 2l
Wsere Slasag) & s Ol (il 2)lse Gliee a5 0
)l s Sl 55 01 (iloys sloaiyso 5 o5

b Al SlaS 5 g bl 98 dilie (nl (oles s 5o
e B 5 Cgllacl (6,108 51 e 3l g sla il
L R 99 aL(bqu.u‘ 0)93./: b‘ﬁ.a )l ‘_§’>).v UM A........s‘ 9 RV
el sladel> gl as 9 2l b gl 655ld Gl (]
SealS 1 o0l ol EMSie 31 (6 y s ol Al g3 2959 alox
(VY- sgles byl by 5 0ol

—aYeo A s owbide gl (59,5 o LSlu opg)e.]
S 095 (6 po dlwd [0 &S Whad aSle gudeand
Loy 138+ ams 4o b el oyl ilosges ablol 1, T sliss
peigd Clu (gl b auS (Alec Bangham) o5, S
Er 055 b bsw ) ond gl oS Jiaslind Sl Baoe
w058 oo LB Ol o b dsand a5 olKin g o soliiul
oles sl ol Ldgpaee w oS aiboe Sl sl
50k ol b (BBlas wled slyls iy 5ol oo g ST b jiSTos
Slog,S aSs 0k 4wl oo S5 a¥g0 5 (55,5 plolis ax.s
S &y ol gy ien Gloes)S 5 @l e s ol by
(0 Bl Can) (0 o me Nl ilT 3
Sl (39 paycu 5 Cum) )l ok SIS le,
loaasls njmte I pgjed 4 (el oBiws ol
blie (olos JLS 50 el (@9)ls Slakel> lyie 4 bapg)ond
oty yos Ao ygzmal SSie b ogied 3l oolitul wads ol
(¥ V)aad ol st 5V i 5 08 5ul

5 M gl ilul Gloys (5 00 S slas )5 4 azgi s

plil 3l Baa i gg)ls Jol> S lsie 4 pgiend ol bl

YWAP croder o3k 0 ylosds cpixiy g G 090

doddio

dgdse Bl JlalS 5l aws o 4 gg) (bl o )le
(Oloyd (il gly aS sl 0390 ool gire Jlade glls aS
ON Sl b s Soiglnsd Jleel 4SS (gl
5 ile adgs alS Lo ale ol L Lisi (1-0)085 so solicud
Sl¥ by GlalS 51 (5 03Il 4 Blaie oS Conl all wiz
5 Caol g8 Vool g iz YV sl oolgils cpl ool
webaiz! oy a1 oolgils b 51 aigS YO-Y+ L ol Lo ()
opl o by Lind cpr Lins iy o Jalb Liai 45 el ol
(P=R) Sigyio0 oo & Lins (23] (slaaisS alox

Sloazmy 5 IR WK, @ ok Sl S el
loplail 5l golass 51 L g LS (glaelil ann 5l 45 i
SBLS 5l o 2l il uilel (A) el gl il L wlS
o3 cll> jo a5 el cabise SLS 55l lovory oS 5
@ Jy 35l 6 L sazul) 5 el g Sl SOj Yooro
e a e 055 4 ol S5y s wST S50 plej g0
olesy Jald sl Lulal jo (V) wS o oy s
WSl ) e bl gt oJeie alex ) il
5 ) Jbd Lged) lagn s o olaly gl g Slpde
OV 0400 jeam 0,08 g Jofiw —A

ssbie & (S by ogdle (aLS slagulal 5l ol
=olagr 5 al)T olge g Wagyls 51 (gl 0550 oole 4
I, 2lS slopuilul i 5l i assl Lol Logd oo eoliiul
5 ke Sddem Sl Serg (sl ools 1B axgi 05e
5 Sopegad Sl (S el alex 5l il ggie
OF D)l g Soids

el gl Ol 30,5 STl il (g5 S0 o>
3oi5 (2950) oo slid (3,0 @ ol 5o Jolomal il
Of Jbs a5 ko 5 ) 2 pesdlygims Cud s 5 WIS (0
938 @9 b b s das slagSyn g
OF AV W00 03, 1) Joho S0 5 (S99 45 e

ST s b il (S3edsm slo g 5o 5l
oSy ol by 0308 of5T (gl JISiol, ol 4y LS 5

O3 (Bgio duged (Sloyo — Sblage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

AN

oo g 08lj guxo dozxo

L5 o 4 PBS Bl o il gl bl calii
locd) 5l Soyp @i (lae Regid Sl olStws I ealia
285 S5 Ay s 35 aloyn ol 3 alaf] i (g5
Joges oanel Cans 4 ol slzge Job 5l eolaiuwl b e 5
(YV)a8 5 o, PBS jo Jlals eliw yuiliol s lastenl

(sHild glins (il (g5l 9590 s

oY Glagol Gag) 4 (il glia il 55> laps;ond)
(1207 g0) Ly lsS haslind Jold (55 b 5 S5k
/0 mg/ml clale b Lals sliws il g (+/+ + 7 gr) Jg ulS
Jeailand Ll ol 2y cnay o] aods &5 w5 4
5 £29AS Pl yo Jals gl uilal 5 Jg S g (dsS
g oad J> (Ol cilgnle) (5 )bs, 59, » F0 °C slos 5o
Jos s 35 agp S S o M Lls cow
5 ol S e (b el Shie o (109331 b (95 @il
oolazl b coads angs Syl s 05,5 plexil 80 °C slos o
ooy ple als agds Fr oun ol sler CSigw
(YY)ols

p9yged 58 il (6,151 o jo (pas ¥

sl Rl 5ham 1) agjed o bl jolane (ol sln
e b s 03y Sl SO Do 4 g 0055 5l S 0l
g o] bl b o ools 1,3 F °C sleo yo g ,hie O FO-
Iy oad able lopgigmd (pmw 35,5 Bi> oaid algu STl
Gdumd o)l U 0o,S bolses Jogmepl LV a ) el b
ks sl bl g ogd ansls Jald gl uilol Gl,bl
oSSl gl Guilil G ol am dl> 0 j0 008 N
T Jsb 5 ey Sl oltws Sl eslinal b ond
s 352 004,5 5ee i3 Sl 55 o £liss oSl
s gl Guilal o jlaitinl jloges sleslatwl b bl 4o ok
5 M gl Guilal 3g woyo (V) alaily 5 (g ngil o
ATV)03 5 dlona pg59.)

o gamme Jilh gli Ll Jlade
il gl 6,15, Lol )= — T %100
as) il gliai il lude

(V) abal,

YWAP crodet o3k 0 ylosds oy g G 090

olal gl slopgiedsil Sl dastin ¢ cle Liagh o)
ol S36 Y Glag O by, a0 Jald glis

SR P9

6)SWL“56L°'G&L-”°L;%\

4 dlwly agie owbiials L 51 s el oL ol
Ol 455 55 5 o Goslaaz ol ;o apte )loyd
o o Jald gl ol o S Sis 1 w0l
Qg ,o5elS oliwy l oolatwl bl s o5 5l j90 g S
el ol SoS 5l (555 sl o DT b plais g,
Py 89> b Iy ooy Sz slizl jolae ol olp 0l
YO ml ol o a0 1, o1 51 YO gr ogo> Cogi ;o 10 g odges
izl s ol sizme b g e0gas O+ ml Bl o)ls slade O
Jao (Jb oS o0 Jeatn youialS olSws @,y oS i
sled g ools 1,8 (i) Heater (g0 |, ,ouelS olKiws 4
Sl ol Goor b et o0 mebal peasSlo 55y | e
oS szl 5l wlal b oeols als |, Heater glos )L
a LS)ju""’L“"‘ J.o.c ..b.b)f JrE u—| O‘),Q.Q 4 9 00D C)L&
w0l ddgi bl (LL o g aaloel Job 4y el ¥ oo
oan Jole plil 6lp g 03,8 )b 2mdls oles
(V)5 s slaex

5 Jmongnl yo b gl bl ot jloges s Y
(Phosphate Buffered Saline) PBS ,3l,

15 als gl il 0 mg/ml S il Iz al o ol o
B3 sy ol 5l esliiad b g WS 4y Jsilte P
235 as Jmongnl Pl o Gl gl bl it
SIS @i Ol logid Sl ol S8 4
LSS e dw dl> e ol jo Gialey] a6 Soslal e,
el Cowd 4 2ds sz Job 5l solatul b e g 20,5
o2 0905 oy Jrgnonl 5o (Al gl il o sl jloges
A 5o il gl uill s jlusbial Jloges mas) jobaie 4 iz
Pl o b gl il +/0 mg/ml Sgul lasl PBS

ocd) gy ol 5l eolatuwl b e g w5 5 Ay Jeilie

O3 (Bgdo sl (Sloyd — Sdlage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

e 9,0 Siloyd haaslis dguty 1O 95 S il ADF

VOO« cm’! 3 sole 09,5 axl ol g5 090 4zl g0 [RVVS
Sl Wign sl pis ping o Cwl Gl Feer U
6o Wl s Sy (oS b ol Ygono 4l ol widl o
Glp ae Jole sloog )5 ousS asuin o sy
5 paieed U aiged 5 (Sl slge 5 o3 g5l 0955 5l il
oIS glin & 5 038,8 oolii dapsised) 5 s slls aiges
£ °C ooy lod b gl 10 diged el nus Sga5 wugh,
IRWIFNN

9,18 GRaley Ky (o) A

9y 3 edlital b (gogjgnd ailabs 5l il aley (o) 2
I gatine e by nl 0 85 Ojge plbs anS
5 o sy s e 5 Jalh pliss ol (55t o335
£+ e & PH=V/E 5 YV °C sles ;o PBS 3L & jglee o
AY A F XY e Sy Jolsd jo 5 2d,5 5 el
SlLLIPBS 3 5| casie e woels $+ g FA Y8 XF
Bows bwg ] Gix ake ¢ amilep pdbs awlS
Sialey Hlogai ol Gelol g ab ewilys ogighy Sl
AVV)03 )5 oaoy p9j9ed 51 il

o> poiod S U3 plo 5 (SaSly (aSld wjluil
ombeol

S ojlal oS a5 0 (Las ) pgal 4 axg b Ghagh gl
Ly SaSly jasls o YRV £ 1Y nm o ool a4y &l)d
Gy &V poal 4 4z gi b i o2 il g0 +/YY £ 4/
sl “YEIOF £ VEMVY il col pgsm) U

SaSly oy g lyd gl ojlail pes D

L oohd ojlal Sy uizman 5 O3 ojlal mu3e5 00game
a5 0ed oo yuetd (DLS) jo (Solins 5,85 oo 3l oolainl
Brookhaven Instruments Corp | ylwgil olliws sl oy
942,00 dgly S o apgiend $U (g pSojlailape I eolia
g YO OC sles ;0 POV nm gz Job L j5d g5 il
clale o odd 38, Syge a4 colatwl 550 dged S

oyl (g jlwoslel 5l o alolBM g 00,5 oolel +/Vmg/ml

9450 ¥ 0 badigas (605 ojll (rizmen (L35 Bjg0 615
20,5 plomil 4l Yo ey a0 0

Wopg)gd $U U Jouily s 7

L s ol opgiped 515 b5 Joudlty 5 (b b (s
Brookhaven Instruments <S8 5 ,plol; oKiws ;) oolaiu!
o b e gl 8§ (6503l YO °C sles 4o Corp
Sl 5L3 /Y mg/mlcdale L VO- - pL a

po3ged 965l oo nga ¥

9y (SgFSY CgSng Sae 3l oaliinl L lapgjond U
9 US4 swyp 9kate 4 (Scanning electron microscope)
D ab 5 o s Lo syt slapsised Sl 5l
S oo 9 w5 oY (59, 0,k8 Sy /) mg/mIcdale L aiges
nga g oo b by il pl iged (59) g 098 SCaS
(20,5 o0 dgs

T il olKiws g oo i pgieedel BT A
38 ogle

ko 5B Lasgi 00l g pgjorlsil o Jlale slaeg S

o8 2y b 0005 sw)p (R) 508 (eole) pj (i

100 F —
@ 75 [ | — H
£ : | '
2 s : i i
g ' ' '

25 : rﬂh ]

o4 J
50 5000.0

Diameter (nm)

Multimodal Size Distribution

hk 20 11 25 (Combinad)
Effective Diameter: 245.4 nm
Polydispersity: 0.323
Baseline Index: 5.5
Elapsed Time: 00:01:30
Run Eff. Diarn. (nrm) Half Width (nrm)
1 237.9 137.5
2 262.5 145.9
3 241.0 132.6

Polydispersity Baseline Index
0.334 4.7
0.308 8.5
0.303 iz 0

YWAP croder o3k 0 ylosds cpixiy g G 090

O3 (Bgio duged (Sloyo — Sblage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

AOY

oo g 08lj guxo dozxo

Phase (radians)

Time (seconds)

20 11 128 (Combined)

Zeta PotentialRel. Residual

Run M obility
2 74

35.07 0.0115
34.01 0.0121

CJ)S y'b' 5[3')' L,w.;“ L..; ;Y Ryl

S« CHy s oS> aasie VYYVYF cm’
Jsb €C-0 09,85 a5 bgspa Voo e -V em’ >t 39 9> g0
cm’ zgo Job P-OR aasin AYF/FY 5 APA/A cm” z40
aasie VYYAV. cm’ zgo Jsb P-O aasie AVENF

e S o a4y bg e YYV/Y e em™ g0 Job g P=O wige
.l (long chain band) 3L o .26 6 ,0CH,
G, 5l U8 segysed wlels FTIR jloges duslio
b g3 (nl a5 as oo lis bl (6)l05L 5 am 5 il
albler hole (gloog S 5 (bl (ole (slag 5" ales Lo &
alol o 5 ae olin Sy s (ulul a3
aS el el 00 gl adlal Sy e il Sl e9590d
5o Bk sl el 4 S O yge uilul g (s0g)sed wleles
G bl glylo asbeles FTIR cals [ ool b)) sloSy
aS wil oad o3 S Dlpss o (il W86 wlols a

02;

Absorbance

wlols g il los uiSo p (ouo) 0 ¥

WS ad oo sl (V) pgas) uilul FTIR jloges o)y
-JSIl g o Jid OH 05,5 ansin Y0+« cm” anb 0 S
(CH; i8S il )l aasie YAYE/AS cm’ zgo Job o
Job €=0 i oles )| aasie VFPY/FA cm' 240 Jobo
cm’lcya Jsb gy (sloog S dasie YYYY/AY cm’ o
30 39390 Sy « CHy iwed &S o dasein VFEV/O0
cm zge Job -0 09,5 4 bgsya) Yoo LY eveom’ anb
aasie AYYAF cm’ 4o Job P-OR aasin AAF/YY
Ll P-O

5 (V' pgad) SO pgjond FTIR loged (o) b iz o2
Sydiso pateive (B p9a) uilul (Sl pgjemd FTIR loges
Jsb OH Ll 05,5 aaseie YYVANA em” 4o Job a5
aakie YAYY/OMA cm’ 5 Yo)-/f04 cm! clazge
@ bgye YAOYNY om'zge Jsb CH; iaS il
Vg 4asia) VYVIVE em'zge Job CHy 2iS plas)|
CH, iwd &S o daseinn VEFO/00 cm' zgo Jobo £=0

400 3500 3000 2500

2000 1500 1000 500450

Wave Number (cm™1)

glixs il FTIR Gl ¥ 5

YWAP crodet o3k 0 ylosds oy g G 090

O3 (Bgdo sl (Sloyd — Sdlage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

cee sBgy10 Sloys lbaasli Sgap 53 (p g S yml ADA

103
0 TP Ham 1 SZ4RT 874.340m-1; S05TRT
95
9
o
E 85
=)
5
@2 8
2 - -
. R
i 721 00m-1:80TINT
7 368 30cm | TSN T
65
e e
40 3500 000 2500 2000 1500 1000 00450
Wave Number (cm™1)
02
8
g
2
2 P
e
/ e
?u i i
e
[
-
4000 300 3000 00 2000 1500 1000 500450

Wave Number (cm™1)

SIS 5 Sen 3519890 SIS D)3 AT 99 e atie ol aiSbo l,390 ($55l58 )90 (o ¥

Ol emren sl aseis BB Ol Gl e g i 3 eolainl b osos aisle &ldglh (65988, 90 F pgas

odalie OIS Gl (Sorwr &5 wade LS g Slod a3 oo Gialed 1) (chag) (398U DsSng Sae ol
gy sad o3lul msjer slyls @lyd el astin pgal ol jo a5 dieS

e T S o

-
1um KYKY-EM3200 SN:0699

S9SN 58 e b l)3 5l (555058590 gy P gl

YYAF Crode o203l 0 ylosd cpixdy g Gt 090 O3 (Bgio duged (Sloyo — Sblage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

AR

oo g 08lj guxo dozxo

O A pgal & 4zl bogyls iola) cwyp (rizeen
«Soie0g it Ll yl jo il ohb wlls gl a5 wes
oo o b ogyls 50,5 o1 anld g oog e, awal
b ol Gl Sl o gl W 4y ceol ond ploxl
el X 3 YYIYY £4/0) el £0 S

ol o)z 9 pojed $U 50 uilel )15k wo s F
g

5V yoa) Lild gliai uilul o,lbiasl loges 4y szl |

FAVA £ YIY o900 50 il gV 5SSl oy ) ala

Lol Qo yo

Isopropyl Calibration
1
..»:‘
= 0.8 y=25.446x - 0.0103 il
= e, o
e 0.6 R*=0.9992 i
g A
et
= 04 ’,/W/
bt
5 0.2 N
= M
2 »4
=
= 0 0.01 0.02 0.03 0.04
Concentration (mg/ml)

Dol ;o Jald gl Luilul o labul jloged Y i

PBS Calibration

.,
g 1
ﬁ i y=21.908x - 0.027 ,'/4_,,#_,,-#
z _
2 R?=0.9996 ) ;
-]
& 04 ‘,,,-v"
'E 0.2 /
5 0 #
< g2 0 0.01 0.02 0.03 0.04 0.05
Concentration (mg/ml)
PBS 5l jo Jald glias il olailiss] jlogai A 5 guas
PH=74T:37°C
=40
' e i
£ 30 - — —_ ——
z =
=
= 2D
|
2 10
g
= 0
£ 0 20 40 60 80
=
o

Time(h)

Celuw Po b yo pojed

YWAP crodet o3k 0 ylosds oy g G 090

| uilal iole ) Jloged 11 pgal

O3 (Bgdo sl (Sloyd — Sdlage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

e 9,10 Siloyd Azl dguts 3O (295 S yiml AP

OA- B YYee o SlLdgl ojlasl 5 duoyo A uslil o
(Y)Yl oals (5,138 xagils

el sl slopsiaedd 515 Y10 Jlo o ol Kot 5 s
45 s yedS 5 olsS railind 51 e slocile s 4538
0dgazme FAIAY il Sligs 49,0 lime siSTas a5 Wisges
aile olyd SasSly asls g xegl AF LAY (s SIS o5l
V)l oass oI55 1Y ol gl

Slopgiond 56 XD Jlo o oliSan 5 iy o
Gl bl Ol (o @ 9 Woged g 55,80 5ol
ojlal aS wlos,S 5155 Loyl o ls p oyley S L wilyd
095° Oliee 9 0092 F¥ M 390 55 00l 4 slapg o) oL
(YAl 009y do ;0 AAYY g0 Jou 8 (s yige 50 Sldgs

Slopsizesd YN8 Jlo 3 o iKan 5 g asal
O30 doyd oS Nidged 4 (il gl (il (g5l
Oeizred Aidgad (|38 oo OF/F aigy aads o 1) Jligy
3o 2 Foe bl riege a5 wes e plis saliol agh
Sy a8, G GdsS hasilend lgime vy (Slig
Sl o0 (ragl (uild (90,5 WguS L g sl 950
YOl zalidl 1y eill U xS 5T

slepgiond ol YoV Jlo o o ,Ken ¢ Haiying Cui
O by Sld il oslasl 4 Woged Ayt Soue ilwl (g9l
eNAF oy SasTy el (el VO L VAY
YoIfV 1) Slae ey olime o -V /0 1, &3 by Jaly
(F)aisges 5,155 Qoo

Goad D3 gL YVE o o o) Ken 5 Slolul, i
OgrYgaSl Gliee a5 Sidged as Gl el gl
VAP nm uslal g5l> @330 o5lasl 5 aus o YO/F bl
oegi orl e D3 $U b ey rizes Sl 009
(YY)l oals o )l58 =21V B =)

S Slopsipsd 56 TV Jlo o o] Sen 5 0k o3
9 VrmAs emde ) Gl Gladsed b (5w el

warls g Ol)d olul a5 Woges ans (pS ke V-V

YWAP croder o3k 0 ylosds cpixiy g G 090

Loond agd ailabe ol was o (LaS 9, hw o9
Lo ol id ) awdl EVYA £ VIV oV eSSl s o
0V gyl ol iSlas celw 0 cldS ) vm oS
awslio g FTIR JUT v, p Conl oog duojo YY/YY
5 S pajore) (Slils gl el 51 Jols SWFTIR
osilol aS” cnl pal ol s lad uilul ol pg5eud
Jogb by ooged Lad> 95 4 1) 095 (29)ls ZunBse
Loo)d b 5dUT uimren ol il (iiSedy (c05)9md
3 6,l0,95 1 et p95 9]l aST WS e a5l DLS oSl
039 Sguil YV £ +/0) SaiSl, o YEV £ 1Y nm L
i o (Ve Jfoss s Jsho (sl (ialy S 31 5
w3 oe Gl gag) (P9 SI ©9Ss See 5l Jolo pgad
wolbio @595 9 o3l 51 5,10)05 5 el Jolo D)3 5L
idlbos Blo (a5 (59,5 5B Gl

4 2z slapiad S XY s oliSes 5 iy
2 o wose A didsile Gl sl Y S
g ol Sasly asle wo)lul @Y as sleps)edgl
Qo 0 YAID 5 «/¥Y F2Y nm il i 4 Slig (g0 oy
g s SasSly Lazls wojlail ¥ S slepgaadsil o g
doyd Ae g N0 EY M oS 4 Slhg g0 ey
(Yl oo (5,158

4 2z slopgieyil 08 Jlo o ol)fSan 5 g0
oy, ;5 eolaiwl L Zanthoxylum tingoassuiba uilw! gol>
5900 do,y3 9 AYY nm Loyl o,luil a5 Wsges ags S50 Wl
s (5,155 ae o FYIY Slig

s> slapgignd oL VT Jlo yo s 5 LIS
Ol e O3 Gl pl a5 Woged as 1) g5 il
Sy s lhaasly dgqs g uilel clD> ol
YAZ nm o3 oslal g - F by sty lls ol
(YO) wog

Sst> eSSl VoY Jlo o 5 ol Ses 5 536

RS 095% Ol Gipgi onl 40 45 Wdged ans Llugl Ll

O3 (Bgio duged (Sloyo — Sblage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

B AR

oo g 08lj guxo dozxo

$9) 55 o LU 5l ke Wl oo Bl olerd
oot asdllae cpl ol Byl y b g a5 ], (S5 ole
Frert b b by 4 il gl el gl sl
clhaasin &5 Wb sty il gl ygesY Sl (ol
parls g ojlul alex 5l T cnlie olowd — (b
SLs 09,5 Ol cogllae Sb5 il qnlie (ST
ol Qs S m i pae 55 g Jod BB (e, 655U
A5 ol obaasie bl pas by wlle
$U 45 g0 sty (lgios 392 waled 4 4z b (nlplo
@l 9o Sy Sl bt n b el able
aloz 3l vamie Sdb o S Cur Wlg s ccloo
0 g CilapmST T gy Seedd S 55 lsie 4y oolial

S )18 eslaial 3,90 (559095

References:

g yogilh AA-AY odgae o i a4 SIS Sasly
oo o lul ligy gy olme o +/FY — /¥4
(V) 0 5155 0o yo Vo (VL Lo oo 3
e 4 ol el Guilul I8 )L ol aghy 5o
ol i 3 )Skes ez ) 5 o Gleys sleaasls al3Hl
55 09 Spilejl W (g 2z 8 C3 5 O 50
Cilapnst il g Jlist (S slecus plail 5 (5 095
Goore ol (oo Dlhdgil pl 5l oolaiwl aieS e |8
Slagyls b awlio o ol olSy a5 bl el
ebld Glple Wb 65 o Sl Bl (bt
OLLS (Slayg)ls s S5t jolaie 4 (g Slags3l ol

beygld slapius lp owlin (23Kl wilgn a5 2g)ls

1-Omidi M, Farzin N. Biotechnology Solutions to Increase the Efficiency of Medicinal Plants. Genet New 2012;

7(3): 209-20.[persion]

2-Javadzadeh SM, Pouyan M. Medicinal plants of the city of Qainat: its properties and applications. First.

Mashhad: Sokhangostar; 2010.pp. 484. [persion]

3-Ebadi M. The basis of pharmacodynamic medicinal plants. First. Tehran; 2007.

4-Mosaffa N. Review of experimental methods to study the effects of medicinal plants: from research to approach.

Res Med 2011; 35(3): 182-5. [persion]

5-Majnoon Hoseini N, Davazdah Imami S. Farming and production of medicinal plants and Spice plant. First.

Tehran: Tehran Uni; 2007.[persion]

6-Torbatinejad P, Mirtaghi SM, Lavasani F, Bagheri H. Compare antibacterial effect of methanol extract of

leaves of Mentha longifolia (L.) Hud in Different regions in northern Iran. Eco-phytochemical J Med Plant

2014; 2(3): 57-67.[persion]

7-Moaveni P. Medicinal Plants. First. Tehran: Islamic Azad University of Ghods city; 2009.

8-Badrzadeh M. A review of the classification of plants (Angiosperms). First. Tabriz: Amidi; 2007.

9-Rubiolo P, Sgorbini B, Liberto E, Cordero C, Bicchi C. Essential oils and volatiles: sample preparation and

analysis. Flavour Fragr J 2010; 25(5): 282-90.

10- Alankar S. A review on peppermint oil. Asian ] Pharm Clin Res 2009; 2(2): 27-33.

YWAP crodet o3k 0 ylosds oy g G 090

O3 (Bgdo sl (Sloyd — Sdlage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

e 9,10 Siloyd haaslis dguts yO (.95 S5yl AFY

11- Zargar A. Medicinal Plants. fourth. Tehran: Tehran Univercity; 1990. [persion]

12- Golparvar AR, Hadipanah A. Chemical compositions of the essential oil from peppermint (Mentha piperita
L.) cultivated in Isfahan conditions. Golparvar Hadipanah, J Herb Drugs 2013; 4(2): 75-8.

13- Iscan G, Kirimer N, Kiirkciioglu M, Baser HC, DEMIrci F. Antimicrobial Screening of Mentha piperita
Essential Oils. Agric Food Chem 2002; 50(14): 3943—6.

14- Diaz-Maroto, M Consuelo Perez-Coello, M Soledad Gonzalez Vinas, MA Cabezudo MD. Influence of
drying on the flavor quality of spearmint (Mentha spicata L.). ] Agric Food Chem 2003; 51(5): 1265-9.

15- Miguel MG. Antioxidant and Anti-Inflammatory Activities of Essential Oils: A Short Review. molecules
2010; 15(12): 9252-87.

16- Smith-Palmer A, Stewart J, Fyfe L. The potential application of plant essential oils as natural food
preservatives in soft cheese. Food Microbiol 2001; 18(4): 463-70.

17- Burt S. Essential oils: their antibacterial properties and potential applications in foods. Int J] Food Microbiol
2004; 94(3): 223-53.

18- Zarban A, Malekaneh M, Najjari MT, Abad M. The antioxidant properties of 28 medicinal plants in Iran. J
Birjand Univ Med Sci 2004; 11(1): 5-13. [Persion]

19- Noguchi N, Niki E. Phenolic antioxidants: A rationale for design and evaluation of novel antioxidant drug
for atherosclerosis. Free Radic Biol Med 2000; 28(10): 1538—-46.

20- Bayala B, Bassole IH, Scifo R, Gnoula C, Morel L, Lobaccaro JM SJ. Anticancer activity of essential oils
and their chemical components - a review. Am J Cancer Res 2014; 4(6): 591-607.

21- Bhalla'Y, Gupta K, Jaitak V. Anticancer activity of essential oils: a review. J Sci Food Agric 2013; 93(15):
3643-53.

22- Haghiralsadat F, Azhdari M, Kalantar SM, Nadernezhad S, Teymorizadeh K, Yazdani M, et al. Strategy
of Improvements in the rapeutic index of medicinal herbs of Iranianin digenous: Synthesis and characterization of
phospholipid lipid-based vesicles in corporated Trachyspermum copticum. J Shahid Sadoughi Uni Med Sci
2016; 24(6):468-78.

23- Engineer C, Parikh J, Raval A. Review on Hydrolytic Degradation Behavior of Biodegradable Polymers from
Controlled Drug Delivery System. Trends Biomater Artif Organs 2011; 25(2): 79-85.

24- Sherry M, Charcosset C, Fessi H, Greige-Gerges H. Essential oils encapsulated in liposomes: a review. ]
Liposome Res 2013; 23(4): 268-75.

25- Lodish H, Berk A, Kaiser C, Monty Krieger M, Bretscher A, Ploegh H, et al. Molecular cell biology. Tth
ed. W. H. Freeman; 2013.

26- Mansoori MA, Agrawal S, Jawade S, Khan MI. A review on liposome. IJARPB 2012; 2(4): 453-64.

27- Tikshdeep C, Sonia A, Bharat P, Abhishek C. Liposome Drug Delivery : A Review. J Pharm Chem Sci

YYAF Crode o203l 0 ylosd cpixdy g Gt 090 O3 (Bgio duged (Sloyo — Sblage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

AFY oo g 08lj guxo dozxo

2012; 1(3): 754-64.

28- Sirisha VNL, Bhavaniharika I, Sruthi B, Namrata M, Kirankumar P, Kiran Y, et al. Liposomes — the
potential drug carriers. J Pharm 2012; 2(5): 26-38.

29- Wagner A, Vorauer-Uhl K. Liposome Technology for Industrial Purposes. ] Drug Deliv 2011; 2011(1): 1-9.

30- Daraee H, Etemadi A, Kouhi M, Alimirzalu S, Akbarzadeh A. Application of liposomes in medicine and
drug delivery. Artif Cells, Nanomedicine, Biotechnol 2016; 44(1): 381-91.

31- Cheraghi M, Negahdari B, Daraee H, Etemadi A. Heart targeted nanoliposomal/nanoparticles drug
delivery: An updated review. Bio Pharm 2017; 86(1): 316-23.

32- Haghiralsadat Fateme, Amoabediny G, Sheikhha MH, Forouzanfar T, Arough JM, Helder MN, et al. A
novel approach on drug delivery: Investigation of new nano-formulation of liposomal doxorubicin and biological
evaluation of entrapped doxorubicin on various osteosarcomas cell lines. Cell J 2017; 19(1): 55-65. [Persion]

33- Valenti D, Logu A De, Loy G, Bonsignore L, Cottiglia F, Fadda AM. Insularis Essential Oil:
Preparation, Characterization And In Vitro Antiviral Activity. J Liposome Res 2001; 11(1): 73-90.

34- Detoni CB, Hohlemweger SVA, Sampaio C, Barros TF. Essential oil from Zanthoxylum tingoassuiba
loaded into multilamellar liposomes useful as antimicrobial agents. ] Microencapsul 2009; 26(8): 684-91.

35- Celia C, Trapasso E, Locatelli M, Navarra M, Ventura CA, Wolfram J, et al. Anticancer activity of
liposomal bergamot essential oil (BEO) on human neuroblastoma cells. Colloids Surf B Biointerfaces 2013;
112: 548-53.

36- Tao F, Hill L, Peng Y, Gomes C. Synthesis and characterization of B-cyclodextrin inclusion complexes of
thymol and thyme oil for antimicrobial delivery applications. LWT-Food Sci Tech 2014; 59(1): 247-55.

37- Haghjoo S, Ghanbarzadeh B, Hamishekar H, Asnaashari S, Dehghannia J. Evaluation of colloidal and
antioxidant properties of nano liposomes containing nettle extract. Innov Food Tech 2015; 2(3): 11-23.
[Persion]

38- Bashiri S, Ghanbarzadeh B, Hamishekar H, Dehghannya J. Befa-Carotene loaded nanoliposome: effects of
gama —oryzanol on particle size stability and encapsulation. ] Res Inno Food Sci Tech 2015; 4(4): 365-82. [Persion]

39- Ebrahimi K, housfi M, Khosravi darani K, Hoseini H, Arabi S, Kamali Fonoud R, et al. Production of
nanoliposomes containing essential oil of Boiss Zatariamultiflora by response surface method. Nano scale 2014;
1(2): 119-28. [Persion]

40- Cui H, Zhao C, Lin L. The specific antibacterial activity of liposome-encapsulated Clove oil and its application
in tofu. Food Control 2015; 56(1): 128-34.

41- Gharenaghadeh S, Samadlouie HR, Sowti M, Hamisekar H, Mokaram RR. Evaluation of the
antimicrobial and antioxidant properties of Salvia essential oil nano liposome (Salvia multicaulis). JFST 2017,

14(62): 271-82. [Persion]

YYAF Crode o203l 0 ylosd cpxiy g Gt 090 O3 (Bgdo sl (Sloyd — Sdlage wlods g (S j pele oLl alxo


https://jssu.ssu.ac.ir/article-1-4312-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-02 ]

e 9,10 Siloyd haaslis dguts 3O (.95 Syl AP

A new strategy in improving therapeutic indexes of medicinal herbs: preparation
and characterization of nano-liposomes containing Mentha piperita essential oil

Mohammad Majdizadeh ! Saeed Rezaei Zarchi?, Afsaneh Alsadat Movahedpour 3
Hashem Shahi Malmir , Elham Sasani °, Bibi Fatemeh Haghiralsadat *°

123 Department of Biology, Taft Payame Noor University, Yazd, Iran

3 Department of Textile and Polymer, Islamic Azad University, Yazd, Iran

* Microbial Biotechnology, Department of Biology, Nourdanesh Higher Education Institute, Meymeh, Esfehan, Iran

® Department of Advanced Medical Sciences and Technologies, School of Paramedicine, Shahid Sadoughi University

of Medical Sciences, Yazd, Iran

Received: 31 Agu 2017 Accepted: 2 Nov 2017
Abstract

Introduction: Herbal Compound and their essential oils possess high antimicrobial, antioxidant, and anti-
tumor properties, but conventional prescribing of them faces serious challenges. Liposomal nano-carrier is
one of the common pharmaceutical strategies to overcome these challenges. In this study, slow-released
liposomal system containing Mentha piperita’s essential oil was prepared in order to improve its
antimicrobial, antioxidant and antitumor properties.

Methods: Liposomal vesicles were prepared using phosphatidylcholine (80%) and cholesterol (20%) by
thin-film method. Mentha piperita’s essential oil were loaded into the liposomes using inactive loading
method. Their physico-chemical features were assayed using Zeta-Sizer, FTIR and SEM, and at the end, the
essential oil release amount was calculated at 37° C.

Results: Liposomal vesicles containing Mentha piperita’s essential oil showed the size of 247 + 13.39 nm,
61.38% + 2.7 essential oil encapsulation efficiency, -34.54 + 0.74 mV of zeta potential and polydispersity
index (PDI) of 0.32 + .01. The prepared liposomal system presented essential oil controlled release and
FTIR and SEM investigation showed no interaction between nanocarrier and the essential oil and the carriers
have spherical structures.

Conclusion: In the present study, Mentha piperita’s essential oil encapsulated in liposomal carriers and its
physicochemical properties investigated. The results confrimed the slow-releasing ability of system and also
showed that the anionic nanosystem increased the essential oil’s stability without any change in its chemical

nature. Taken together, liposomal nanocarrier could be a potent and suitable carrier for the essential oil.
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