Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

Journal of Shahid Sadoughi University of Medical Sciences O3 (Bgo dupeld Sy pole oIS Lhdgy oole alxo

PR S, b,
Vol. 24, No.6, Sep 2016 J,‘mﬁ;,i;,g-%,w,é, WAD 599 5ts F 0 kot TF 090
‘ ¥
. Ysiar .
Pages: 468-478 - = FEA-FYA :amio

2019 099 9310 GBLT Sl yd ALl 43 dgae (531 i
Ol s Wbl S9b (Gonmd ghud S 559 59 o 9S> (st g i

T 51556300 Fymonw M gkt s ¢ (53031 poyo ¢ bl yudis dnbld oy ot
N aiaiils aabls . coils aiame J G103 e & 00l35 508 ol S

ouaS

s Sleyd aieds)l plss sl alS b pulul cwl Hlpl e Glasle pu oy paceds)l 51 (SO psyls ol assis
Wit ] 63,5 60l GlaJgunS ey gl il oo Loyl solitwl Cosgama el o uilul cu)lyd g abans]
50 el Sloyo Jalse iilu) daupy jalaie a4y gyl slo el leie 4 oyl 5l oolatnl lpgjend a5 (LLE (slas )15 alax |
yol> Gaizs 5l Baa lesls bl Jlgl 8 Sladllae 659 sbpimnmw ;0 (2LE slag)ls 5,080 5 oliixe 3| sla Lo
Lol 0955553 )5 el Gl (6 85,1 sk ) sy bl (6,188 sl

S5 e S5 (S lasS ol o9l b e 5 55l oolel 205lS olS5s S ooliil b ol ol ool szt sy
S 4 gz SibaY Glasol (s, b 0l ol SasS ST oz sladsSuys w85 3 Gl 990 eled 53 3975
S5l eads asle Sl3gk o L owilul 5 JgpadS LAY Gligaw oS baslawd adgand Jold (ganad 6 osias LSS gl
i8S 18 bl 9550 Sio9dse 5 Gl (655N 5 il cojlail s L Lol l5ee

5 ©lydgil ojlasl o YO/IF £ VIT sg00 10 cegjsed sloJul> o liy Guilal 6,135,L (lie wls lis b gy ol imls
S e Eolaw sals S Ghgo a1y ls ) eilel Liole ) coaddgs sl JsSG s 9l ol co yegil VAP/Y sgo>

s 50 9 Sl Sl s lly (RPN skiie 4 posend ol B )0 Gl (lul ISk ol adlllas )0 g S e
J.JLQA o |) UW.)LM)‘ 9 Ml) G.M:L.A Wﬁ" m‘ysn 9 S| L)M.Q) MT o0l 4“"@(’ u}wY}A)S ] 4.;.5; U)BAO o ).'.Q‘J é).il..o.c

VS P SO P RV FRPEE o ¥ KV 1

Olres 881> 295 O9id9 pole 2SN (st pole 895 «(ST9)9iSTgmgili (5555 Sl - )

330 G593 3 Sloyd iblags Gloss 5 (S iy pole 8IS o oSy DS ( sondgar 9,5 sondbom 2l uwliid IS -V

351 (B9 dugd Sloyd bl Dless 9 ([Subjy pole slsls (S 5y 0SSl (S 09,5 sl -V

Ol g o1 (38 (Lo aSLASLS a3 2 o gorid (g digee 2SI (S lwgls 9 (ST 90 9iST gt g digo 89,5 (ST ST g bl wlils IS -
352 659U e Olojlw (i j OLS byl el )5 -0

Sy s ygi ply &GS ¢ souiigus 295 ¢ goudigm 3l ol IS (somisls -5

Ol alSE51 (0255 0989 pole 2SI (S g (g dige 295 (S 3y (gwdide 555 S9iils -V

Ol cOlres 98 play B ( uwlisd Cannny j 29,8 )b skl A

fhaghirosadat@ut.ac.ir : ;Sug sSUl sy « VN YD « V1 DAl (U ghamne d3iwms 93)

YWD/ VY 2o 3y )b 1WAF/2/1 5 228, )b


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

54

Oy g Olsludl i aobld o (o

St Coosy Blosl & el S piydgh lee il
(Faso

395 2 Begiead oKl wilize slael>gb ol
Sl ey S350 g8l b oo SRl Sl
2 Legised 2,5 Gllie il 1) RS0l Casga]
oS a4y 4555 lge 51 Jlad olge redadloes =) Lol lus,ys I
] Oele, Y g o0 cladle (o] Y90 5l g
Sspee S5 a¥ss slid Sl o &5 LS5 JS L
Coles 50 g 0l i ) Slge (603585 Sloogas e
3 e borgglesll JpuS - o8 s 1 gleolyl
sl ST plgsoe PH L Les S8 @y ggd 5B (o355
b bbby Guas ¥ Sy9] 50 ead S Oyge a
s Jldye Sloys Ban sl bpgiend (e 5L L Lo
Jub Sleys Bua sl p Ll S b assb T b oS 5
sk Cilsyy penilSe s Jshe cuBlo gy -0 g, e IS
lyoday Gal a9 oo plnil (192598 b joamgnil L oo

o3 LS Logass (as)l LS cusl 4 4595 L
LG o,ls dad gudon cpl wilosile Bl aslisl a5 le,giS
@ e on Gl e oSy oulel o pge SLS S o)
Olaass Lg‘ﬁ ‘) ol) o9 oa; SLS oS u)‘ Gy sl
Sl Hload loyd gz 82,5 g (55lwg,ls san]

ey 4 g o5 obS Gleyd 03,0 las S 4 4z L
4255 Gbls ralome 5 Jgod (s Ol 0ot S S i onos
JFBae s S5 cnl gl Gy & G5 lapgjedgil el
Ol ol el (segigd D3l Sl ol hagl
ool pcel oy S Ay @L‘L%QT gy A oy bl
wlolos Lis 1 4 oyl el pol 0555 o o bl Slelllas
o Sol 48513 bl 090 g wiSle LS5 (se9)0nd
ol wodds (g NF L el Jlae 5 3l e il 34k

M85 515 2bs)l )90 3958590 9 Uy Jeily ()3

WAL 52 e i 05loud « o3l 9 Comnnr 0590

dodilo

0390l 45wt gied)| (b @l (29l LS
Olye a5 a8 S 18 Gl adpin ola)siS axgl 5550
S ol sl et slagls 4 s e ol Sy
olals wle i 51 (S olnl ae cnl o Nedio
Lalyd YL g5 Gl &5 0500 et 4 ez (29)ld
e e Slgi oo a5 el LS ol elgil 6l (A5
ANl asls ol sa e lyolo ioli8l o

cwl  (2LS (Trachyspermum copticum),Ls; oLS
Voobr glw)) ap andl bl aBle b jlaes 5 5,5 g0y (e
(ol ogme (Yol Cleisl P-Asloss b o e Sl
S 9 shre 0505 S5, g Sl IS5 (0 055 9 SzsS
Gy odmsy 5 SiS Dy 4 )l oy 5 00 Jseud e
(V)ams o S5t o ogeo |y olS ool mglo oll .08 o
gl olal ,o oLS cnl s, oo liml asals
@i ol oldel (lulydl sl 5 Gl
sl lize (i 30 ol b el Lol B leyS 08
(Fb)sgyo0 8 pan g Gliwgin o535 5o

Ao el aS w0y 0S Glsie a4 (Slhes Ojao 4 L5
oy ploys o mdge Syge 4 g plhls g s
Sl lan o Sloys yileole (pl 0gi so colaivl concileg,
D))l Juls 5150l 5 rac (gal>

Lalpd 4 cod 058 ool ST S5 4 bl (s
Sosb a4 dgb g0 weST 095 5 3 (5565 (gl e
S uilul s o s 1) 355 59,500 wo Cuols aS
5 S 2 ol sl e SLS S ()
Sl Sl el st & s ke S]]
gl a8 5l s ol iloslil U8 5 S 5
ol 00 xS sleo )5 a4 azgi b oged colaswl 0,8
oo Sl g oo ol oelel slablegl el s
o liae Gl syl Gl il Gl 5 ]
3elianS] ) S5k sl ale, (Ko ol o
5 alstl ol o gezs pae 5 oSslr il

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

Y ‘g‘”b oLbL; @‘Le,o L 50 Ogumts (G il fv.

Al anils oS Les (pl o aads B aS og o 5 sile a0

az,0 V0 les 4 addo a0 Ve ey Lol 5l
VR DYSOURIIR v PPN RSN IO e IR IR VOWSRI [X ge W
ol Lo cpl jo 4 8o Ve 5w, o0 ol F il ax o YO
L opoede Jol> 55 51 ciiales] ol 5o 0gd co atils oS
ool 3l ol eolanul adds o S e VY ey
abaze glod 508 oolatwl g o S Ve gl
O+ 4 ) Split e 5l g 090 o5 Sl ax 0 YO« 5,5
sdel Cows w4 Jole 3l 1d 9,80 VS j0)al eolaul
JRley (ogbioe gt Sy ol VBe &S wx &y
ol sl NIST version 1.7 4 Wiley version 7.0
oolitl 3)50 pine SlaAlRLS  (geminz 5 LS
NGPARD RECEIC g e

oy omilul (g5l pgjeud sl -Y-Y-Y

<l Gogy & oy el sl slapgisn 4 jshate 4,
OalsS Jaasilind 3530 (595 5l o ez LAY SGlig
Syge Olge cmilal g (Voi¥e (Jgo Coad L) Jg fndS g
SVPVU I ECHREV-JY P CRP NI S
&6, olBws ;o I Pl e el 0gs £o2) bl
ded S50 kb g 0 3 VY CCsles yo M5 byl o
5 Wegismd 205085 Jos planl jshaie ay 05 hSis
o Do 4 el 50 979 p3g)l5 (Al Bl (reizeen
Sl YT Goe 4 o 9 08,5 )18 lase slos jo cel
shie Ol b Glig Ol ol )laeS Jlase S5l 50
3 oolatwl b oot azle agVaus Olyd 9 C8,5 & s b il
@ oauid (g I8 )L uilel Wul 5y e e E g oliws
Celo g0 Goe 4 g FIC oslo yo pdbs auS o9,
0950 obdy oWl anld bl o (VMo glulas
205 jgae (Sddgind sla oS 5o

odd a5l slopgend obdasio -F-Y-Y

bl lade G ead atle sundd ladeSa
9 Si99r90 L Jemiliy o3lail @398 g ojlail conds (6,138,

33,5 18 sy 990 (i3] a3 g ks iula,

WAL 52 e i 05loud « o3l 9 Comnnr 0590

b be) 59l )

Slge =)-Y

Gl sleogSans, 5l o Gbwl e ols) oS &
FAT Gl elsS hosiland el caws 4 05 ol
ool a4y (Ludwigshafen, Germany) Lipoid GmbH
(St. Louis, MO, USA) Sigma Aldrich =S % 51 g yxudS
5 odliiul 0550 ;00 oliand Slge (olad 0005 (5l S
5 odgs (Analytic grade) JBooJUl w8 sl)ls asdllas
i S50 | s

b o9, V=¥

ouds ool Lioled VUSS jo Sileds Ojge 4 Jol e allS

Sl 0ds 00ls usgi dnlol o feadi 4y 5 Coul

otalojl Ul ye Sl o) IS

b5 bl g3l -V =YY

oslial by Ol bl by, 4 el gl
£, YO e 28,5 abnil (Gl gl Crpene) yoislS olSis
odls 3,5 S balie oliws jo alflas job 4 Ls; 44 5
Ol 5 e YO+ ol jod &) s il )3 09 Sjgo 4 b
Wgad ;o slp Celu ) Dae 4y 5 0D Ay i b 05,0
Sl b (s by caSomlel e SWS
15 b uill il gzl 51w ad alosl (6 eF el
D ALl oS5 598 5l 99 9 SzeS sladls e S

bl 53 05290 DlaS 5 gy VYT

S olKius ) b uill oluS 5 alulis 5 56T sl
S5 e g b b oend S Ol Sgleys
4 DB ygiw 4 2o Trace Jow Thermogquest-Finnigan
SHb Y Cald g e (VO (s Shad 5 e Fe ok
$e ol als e 1o sl gles o ooliiul jreg Koo /YO

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

B fv)

Oy g Olsludl i aobld o (o

ool b ouds azsly &35l xbas (535lsige 5 JS5
Jo) SEM L (chag; G9rSIl 0pSg See ol
Voo dga> .Cd,8 I8 w0 9,90 ()5 S4160 Hitachi
4 badiges ol SaS oY (59, (o9jomd diges 5l ) 9,8
9y P Ol 0l ls gy Mo b e Bl jslate
035 e lg Ve (g, g olCiws

poised 5 lol MiSed (o 2 F-F-V-Y

S 7Sl Langs 0Ly Guilel 5 pgjeedel (el (slaog 5
Model 8300, Shimadzu Corporation, Tokyo, ) FTIR
(Transmission Mode),sue <> 5 fem™ =954 L (Japan
5 oolael b sgjend (gilwoslel jelate 4 o vy
SLal Joloe 5 60l Iz (cog59m) Ggmmilimgns 5 G il
cads 50l 00,48 g oud bl KBI L ladiges 050 )5 poed
Al Sl Feee Feeem-1 290 Job oogase 0 FTIR

& Lol g, ~Y-F-Y-Y

G Sk aw (Sl ©jge 4 osaliansn s
e Bl s aless &y Jloys ke 51 g0 ilonds
3hoolatnl b oads angd o laibinl slo loges .ol aseive gl
4 OgesSy el wad Bl (S e S
RS PRTES RS I SN

o 9 oY

055 el Sl 5 g )

Vs 53 ol HTsles S 5T 51 ol ol
ol oalonls iuled BIF G & jgo 4 ) Sloges g

O @B mlie jo (s bl jo 89250 LS 5 olaws
Jsoss lade fuimen el sdd 5yl55 Syse VY B )Y
aoys FAIY 5 FOIY FAUY (il alin o uilul 55 35750
Oy 9y » 48,5 plxl Glasdllae )5 el oy )S 59
A 0y aeye VA s Wo g YOIV Jaowd duoyo
e AL (FFR) sard ety Olalllas 5b peizan
oll saims LSid odee dlge (AYV/YF) pesles 5 (AVV/Y)
G gl allS wl 45 Wisg o Gl (cegr Ols Hd
OY-\0) sl pol>

WAL 52 e i 0 5loud « 03l 9 Comnn 0590

00 (6 Al il e pazii- 1 F-Y-Y

Glld aeS gy 4 ST oy el il Sl ey
stlion 93l LY 4 ) o 4 ol able slapgjsed
A olhy ouilel onies e (gowmd o)lg0 U ond bglie
ke 395 ol 0 ygeame il § Wigd 4 LalS 5b
rc}.’sﬁa;&».w‘ oo 3l eolaiwl L ouds jgame wilul
ol awslie ¢ (TBO+ Model, PG Instruments, UK)_:aul,5
() akaly 0l 2Ll Jsibign sil 5o puilul jlaitinl g b
el &8 )15 @ 00l (6,108, il wusyo ez (gl

:()) :\Ja.)‘)

o gameme 3l F L Jade
il Pl 7 Lon o

M—:*.SJI:‘-fJL_'L:J—-'I doys = Yo X

Sl O35k ojlasl &y 595 5 o3lal (6 50 lsl -V -F-Y-Y
o0

3 ealital b s S35l ool i 5 oefilos mess
Zeta-Sizer instrument, DLS, Malvern ),5ls ol oSiwo
sbo o laaiges ;I i plel (Zatasizer Nano-ZS,
aap 285 Syee 400 uiSly oagl; Loy YOOC
5 285 plxl SIS L Ly Sope a4 e pSejlul
NS & jg0 0jigd o b ladiges (55loa,

Sh3 Ol g6 B3 el (6,055l ¥ F-Y-Y

bl ol Wapgs0md 6L U5 il 5 (2l 5L (e
Zeta-Sizer instrument, ),5Lle U olSiws 5l oolaznl b L)
Yo °C sl o (DLS, Malvern Zatasizer Nano-ZS,
20,5 (6505l

ok ol Gley e (o SFFTSY
=95 sledsSes

Spgisd 5l patin px> pulul Gle) (o) 2 sl
g odd aBu; ilshe lbs anS Sl Gl eilul sl
byls b ceolite pHEVIE 5 ol )8 ool az 0 YV gles o
Ol Sl g pSaige 288 )18 Ol 2l e Ve o Sojeled
omlr, Gl s g 0 plxil el FA e 4 lej o
s alil a3 il olfius L

35 (555ls8 500 F-Y-Y

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

Y @‘g)b ol.bL:f ‘;Ln)a L 50 Ogumts (G il fyy

5 /O+IYY L Thymol s> (lul > 2L 4ges)daenensis
(g 2LS 4aiges) Thymus longicaulis 4555 il 3Gl
Thymus pulegioides 4is5° 3 Thymol 7.5 +/AY se24 5| Sb>
gl agS g Thymol 7Y% L (s, Jled ol aiged)
oo obl59,.8 51 euds (6 ,9lans Zataria multiflora _asS
YL oole ol ol 3 codd o,l55 Thymol 7¥V/H4
(VYYD el
odidd JSid odes oS 5 04d oo odnlive a5 4isS lan
6 45 el Jgass (35,1 b oole 33 il (ga olii (il
sl Jsess sl o] K0 b isopropyl-3-methyl phenol
Al (Sl g (29500 9 213 e 4o ol 53]
S sl Gloys g Cwl (93 )lid sanals o)l

N—JL&J}) ).)L.u Ls o‘),o.b WSLA)Q 9 u.m)la)w ‘4.4.5] ausle
Ot lsy yols dslllas aslol jo gy ol 5o ls 0 p)lS° Jeid

V)l 5,138, (seg5900d sloJol> j0 03

Abundance N - TIC: G-est Didata.ms
4800000
4600000
4400000
4200000
40000005
3600000
3600000
3400000/
3200000/
3000000/
2600000
2600000
2400000
2200000,
2000000
180000
1600000 11829
14000005
12000005

1000000;

500000

6000001

400000/

200000

- I

][]‘I][I lS“]ﬂ 4000 4500 50.00 SE‘DI] 6«)‘[I[I

Abundance#12142 alph:

Sp obl e Ol bl SLaS S gy 350 o
5 i ST lasdlae ;o Lol tcons Cows jo iy axllhas
olS wiged VY Luilul ol lacaS 5 (VAT Koo
Ol lagl @b aisls 18 Sb5)l 0550 1) 5 (2l
ol sole a0l ol asys VIO B YN o Ty el
03ls s e Ll 5 e Sl (Jged pilel oS
Oy ol go hSis 1) uill doyo AD I s 45T s
oy Foo¥0 Jood lime (Ol) 00d (omyp diged VY
aoys VYO el g aops YASYY o SLIES
(V)0
Pl s slogm b Al ;b LS 5
9 b 6T Bdod o el el g iy SO o Jges 00
02938 Gl Oy sladiges )3 Jged Glie VYV S0n
o2 O o) b GiS 10 &5 (Sype 0 35 sy ¥e-FO
b 51 YL Jlews a5 Cal 0 )0 £ oole (! lyae 03 Ll
G550 Gloaiss b awslio jo .l (po3d il alie Gudsd

Thymus  oUs i gl uilul asile wiins Jyoud mgeo @olie a5

undance Scan 1300 (10.098 min): 5-test Didata ms

5000
5000
7000{
6000]
5000{
4000{
3000{
2000{

10004

2809 3008

210 200 290 300
Thuene $§ ALPHA-THUJENE §$ /

ksl

n
2030 40 50 60 70 80 %0 0
a -Thujene $§ Bicyclo[3.1 Djhex-2-ene, 2-meti

5000

8000

7000{

6000]

5000{

4000{

3000{

2000

410

1000f 1360

1050 1210

530 650
LA

.
mz-> 20 30 40 50 80 70 B0 90 100 110 10 150 140 150 150 110 150 140 200 210 220 250 240 260 260 210 280 290 300 |

Sy bl 31,5 sleossans, oLs; sl GCIMS LT 51 Lols G151 lsgas

WA g joeid i 0 )Londs ¢ 0 )l0> 9 Sy 0590

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

vy

Oy g Olsludl i aobld o (o

&y sleogSais) Hlsjy o o..\...an:L.:L...: odee SluS 5 ) Joa

e DL L US TRy B
B-pinene 0.86 11.822 GC/MS
Cymene 21.74 13.43 GC/MS
7-Terpinene 11.1 14.478 GC/MS
6-isopropyl-3-methyl
PrOPY Y 64.9 21.657 GC/MS
phenol
e 98.6

S5 sledsSsy 6l ojlil gjei g ojlail (gu)  -T-F
dga 0wzl Sy slepgiead ol Oeibe
Y loges 0 0ol aitle &l3gil ojlasl a4y e5 .ol YAZ/ANM
s gl FasSly pasls Cuien Cal 0sd ool iles
5 oone w4 O3 aS Ceul opl 5l (Sl a5 ol +IYFY

od 6,58 L il e gnsy 2 —Y-F

oY Sanol Gy ol sl slpsisn! 4 sshte 4
wyr Sib Y Sligol (s, s F bl e Sb
b ol 5 e el (i 5 L 5 S )
oo b anlie g anld legiody Sl oSy 5l el
Ol Sl o) 2 @l 235 s Ol ill 8l
el 00 YOI £ VIF (6 Ji5 s uilesl e S o

Siro Distritastion by intoneity

Vome (%)

1 L el )

Z-Average (d.am): 1861
Pdl: 0247

1 DD 0000

Sdro (o rem)

(T de L 5)L> J.ol> (_gA.J}: dLasfaj)‘%%.J 5.3[3 o)‘b.}l ;Y )|o5.<>.3

ool 3l ST e (g 585 5k a1 ol s

5 g b b (35 pelel ol slapgjed iU S
51oadolyl wll laie cal sal sols las O S
Sl sleosl (b ol )0 degisedsil Guilel (geYge s
VP celo A el £ el Focelo ¥ oceln Vel )
by bl 8l e 5l ooliul b celes FA vl
ol b dbre b anlST gy Sl eslanul by Of o

Sheadolyl Luill jlade gSTas a5 sas e plas loges

WAL 52 e i 0 5loud « 03l 9 Comnn 0590

9y D3 9l $U Jemilly e £V

ol sy sl pgsond 9iU aw B il (uSlee
Sade w5 6 puSeslail jule By o&iws 5l eolaw! b uill
& ar 5 b g e FIV B ) S5 (55 Jomily
ool and SS9l 5,8 leol lgi co sl Cawd 4y
wisboge (25 (S S e 5l Loy

sdseiy 5l oy ombel paley oSl (o -0-Y
959+

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

v 509 (29310 LS Sloys Sl 35 gy gyl TV

ol ad S I Slglnid Lulyd o olds el sl
295 Gloys 3l g easalil JoSujg 5l s 4 ol il
Sjlw o Jlosl 1,

p el aoys FEIVA ol cele A Con o bapg;gnd
W85 azm Glgiee ol B)lS Gl lgy el
Sy Soigled bulpl o ()L bl g9l sla s 5s
G SUsSu 59 aziliz Koo Ol 4y aijls el S

0 - T T

0 10 20

T
30 40 50 60

(ceebu) ul.uj

ol yo bl ol Jloges ¥ loges

CHESs g HNed 98 g0 sl DIy sgd e et
o 49 Cal SIS B K0Sy 1 wld je e
3y ojlail gl ced ooly lis Olyd el o S

el dazme DLST BB I3 (gl i yiegil Ve

26 KV 40.0 KX 1um

oy omilal a8y jo g el onis olowl gaas Glend
o5 ol Sas Sle & ol 03,5 Ll 1, 555 e
IS5 Slejep oy b el saile Sl piidge d e o
) Sedlad ol Guilel 28l wlgs oo Y loges 5 )

Sl 00,5 Jaax> limen |) 595

WA g joeid i 0 )Londs ¢ 0 )l0> 9 Sy 0590

oals axsls O)39l (53598 ,90 (om0 P
3 eolaiwl b ooads asle &I)3sL (658098, 90 ¥ logel
oo Gialed 1) sy (G958l oSy S oo
o3l g5 sl I3 et pmsuie ¥ IS 40 45 WisF oylen

KYKY-EM3200 SN:0774

Sy egismd (F9 Sl QoSus Soe pguai 1) S

P390 9 bl (uiSed (o) o -V
GRSed p (izmed g p9jsed (Oly pelul FTIR SIS
9o =0 (-0 Gl dSs jo ol a4 i 5 Ol ol
Olo oo 85 e S aw alie b sl oal ools las z -0
G¥gm &Bly 10 g Conl oaid sl s Sy e 28l 0

DiSen g Sl 0als Sbml piend 5 lsy el

331 (B9 el (Sloyd — (bl Glous g (Sl pole olKi1S alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

Vo

Oy g Olsludl i aobld o (o

100 -
K
80 o
&
80

40 S

20

ﬂ*\W

Blank Liposome

780!

100

80 -

60

Absorbance

40

20

'
-
W

o

tog
A
\.,;1-‘ \ Lipo-EO

40

20

A

ED

4000 3500 3000 2500

2000 1500 1000 500

Wave Number (em™1)

s by omilol iz ol bl 5 pgsomd 1o oS posond sl pgiond § () (il (iSom oy 2 1 FTIR QIS :F Jloges

Sz gbeals YT Jlo o 5 olen 5 SosSa 5
a1y sl el sl GiegSee AR b5 YY) et
ol aidlys g 038 gy Ju 7St (ST elys S5 pslaie
(YHALS JgaaS doy0 £+ b el Cdidgo job | ol
2 O ol L Gl sl sl pol addlae o
5 Sl Gl (gl (Rl jshie 4 poied U SN
oS ol il 485 Oogo j0 e o,Sles Az (o
Gy 2)lse oleond slag o b anslas o 2LS slag,ls
ole @ stz Oble S 05l Sleys Jolwte slapitann
gy & o Ol (oogr olS (L35 (eilul lei oo (S5
Olis el SlaS 5 LT 5 w08 glsal oI L b
leal cuol Ll oS5 0 Jaewd b lade caues
OseYsod axwgi sly |y ety welsd lonelonidss
adllas ol 5o el 00,8 ol 1) Guilul ol sag)on)

S w2355 G0 m9iged Oy elel sl e Jse b

WA g joeid i 0 )Londs ¢ 0 )l0> 9 Sy 0590

al 5o ahd 6L XYYl s olKes 5 e
4 Wl g woyS as ) (o895 digy bl o5l OligS
Akl pls 4 @lyd gy 1y il 5l as s Y Sl ok
VI Livsio job 4 08,5 onl lawss oud ags &l,3 o3l
(Y V)l oads (5,155 yiagils
1S gl yols Giegh ales a5 wis,S w1 o5 il
oyl el o (5,155 =Y b5 Jwslis 5 el VAA o310l b
h @y ol Glbyw sl Cools wiilys by, cnl b
(YY) ade 55 Sl o el 1 g aims 2ol

63l yaSs Ly L3 g YV F s o o) Ses 5 556
Slhd a5, ags calise aie 90 wlal p 1) cpdugl Geilul
S99 ;0 65 9y3 Olewily Olie 9 Wt 0y09lST 00l ag
sl DA B YV 5l Sl gl ple g cal doyo A
Sop pbe YU GedenSl o s Yol ol e
p..m‘).é u"“"l“" 6;:.5 090 S LgdLg)' Lng.é as Col Ql)é
(Y\ﬂ)wl 003.4.;

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

ces (OH ‘ggﬂé oUbL:f @Lo)a 2L 50 dguts (5 sl Yve

s, YO ooy uilel 6l L e a5 aiiue gl
o]

&l ol

33 2sS Sl €858 ) 5en b laialojl 5l (S5 ploxil
9 ST Hede S0 ()5l alwy (pay a5 L8 O js0

205 oo Slo,a8

ool 0 0l Lo gl (b aasin Libejl i b
odalie Jol> 5 55l le lord iSeny AsSEs
g Sl i, aiwd] sad aud GeawYge,d .l 003,55
Flie o 1) ulal g all ol by Sl
Caras 5 220 a3l 1) 0] gyl S Lads genlagS]

SsSss S39lstise s e RalS 1) ST wlul B pas

Yoo 5 aS e b s ead a0l ol s>

References:

1- Pour-seyedi S. Assessment of germination and cytology of three Iranian caraway genus: Bunium, Carum and
Cuminum. University of Tehran: Tehran, 1994: 89.

2- Ghassemi H, Harrison G, Mohammad K. An accelerated nutrition transition in Iran. Pub Health Nutri 2002;
5(1a): 149-55.

3- HI JM, Flora Iranica, 1987.

4- G Amin. Iranian traditional medicinal plants. Research Deputy of Health Ministry, Tehran; 1991: p.130.

5- MS. Evaluation and comparison of Macroscopic, microscopic and phytochemical properties of anise,
Foeniculum vulgare and Trachyspermum Copticum fruits. Isfahan University of Medical Science, 1992.

6- C Engineer, J Parikh, A Raval. Review on hydrolytic degradation behavior of biodegradable polymers from
controlled drug delivery system. Trends Biomater Artif Organs 2011; 25: 79-85.

7- KMK Selim, JH Lee, SJ Kim, Z Xing, IK Kang ,Y Chang, et al. Surface modification of magnetites using
maltotrionic acid and folic acid for molecular imaging. Macromol Res 2006;14(6): 646-53.

8- SR Mittal, A Mathur, R Gokhroo, GGP Santosh Kaushik. Letter to the editor: Effects of the ayurvedic drug
cholesteronil on cardiovascular risk factors, Cardiovasc. Drugs Ther 2000; 14(1): 95-6.

9- HF. The chemical assessment of seed essence and the Comparison of antioxidant effect among three native
medicinal plants of the Yazd province (Bunium persicum Boiss, Cuminum cyminum L, Trachyspermum copticum
L). Shahid Beheshti University; 2010.

10- F Haghirossadat, F Bernard, M Kalantar, MH Sheikhha, F Hokmollahi, M Azimzadeh, et al. Bunium
persicum (Black Caraway) of Yazd province: chemical assessment and Evaluation of its antioxidant effects. SSU J
2010; 18(3): 284-91.

11- K Begum, A Sarker, 1J Shimu, MMI Chowdhury, R ul Jalil. Characterization of Nanoemulsion Prepared
from Self-emulsifying Rifampicin and its Antibacterial Effect on Staphylococcus aureus and Stap. epidermidis

Isolated from Acne: Dhaka Uni J Pharm Sci 2016; 14(2): 171-7.

WA g joeid i 0 )Londs ¢ 0 )l0> 9 Sy 0590 O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

FYY Oy g Olsludl i aobld o (o

12- F Haghiralsadat, G Amoabediny, MH Sheikhha, B Zandieh-doulabi, S Naderinezhad, M Helder. New
liposomal doxorubicin nanoformulation for osteosarcoma? Drug release kinetic study based on thermo and pH
sensitivity, RSC Adv. (n.d.).

13- S Nagulakshmi, NB Shankaracharya, JP Naik, LIM Rao. Studies on chemical and technological aspects of
ajowan aspects (Trachyspermum ammi). J Food Sci Techol Mysore. 39 (2000) 277-281.

14- K.V.M. lagevio M.B, Trachyspermum ammian essential crop for north persian. J Med Aromat Plant Sci
1999; 4: 996.

15- T.L. Steveson F, Jonn sron M, Peckie J. Cattle manure as a Corps in zero and conventional tillage systems.
Can J Plant Sci 1998; 48(6): 1267-72.

16- T SAZ Akbarinia A, SF, Ghalavand A. Chemical composition of seed essence of Trachyspermum copticum
produced in Qazvin Province. Sci J Med Univ Qazvin 2005; 36: 22-6.

17- N Chorianopoulos, E Kalpoutzakis, N Aligiannis, S Mitaku, GJ Nychas, SA Haroutounian. Essential oils
of Satureja, Origanum, and Thymus species: chemical composition and antibacterial activities against foodborne
pathogens. J. Agric Food Chem 2004; 52: 8261-7.

18- E Pinto, C Pina Vaz, L Salgueiro, MJ, Gongalves S. Costa-de-Oliveira, C Cavaleiro, et al. Antifungal
activity of the essential oil of Thymus pulegioides on Candida, Aspergillus and dermatophyte species. J Med
Microbiol 2006; 55(10): 1367-73.

19- F Sharififar, MH Moshafi, SH Mansouri, M Khodashenas, M Khoshnoodi. In vitro evaluation of
antibacterial and antioxidant activities of the essential oil and methanol extract of endemic Zataria multiflora
Boiss. Food Control 2007; 18(7): 800-5.

20- M Srivastava, P Baby, A Saxena. GC-MS investigation and antimicrobial activity of the essential oil of Carum
copticum Benth & Hook. Acta Aliment 1999; 28(3): 291-5.

21- SF Hosseini, M Zandi, M Rezaei, F Farahmandghavi. Two-step method for encapsulation of oregano
essential oil in chitosan nanoparticles: preparation, characterization and in vitro release study. Carbohydr Polym
2013; 95(1): 50-6.

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

23- F Tao, LE Hill, Y Peng, CL Gomes. Synthesis and characterization of f-cyclodextrin inclusion complexes of
thymol and thyme oil for antimicrobial delivery applications. LWT-Food Sci Technol 2014; 59(1): 247-55.

24- KT Trifkovi¢, NZ Milasinovié¢, .B Djordjevié, MTK Krusi¢, ZD Knezevi¢-Jugovi¢, VA Nedovié, et al.
Chitosan microbeads for encapsulation of thyme (Thymus serpyllum L.) polyphenols, Carbohydr. Polym 2014;
111: 901-7.

WA g joed i 0 )Louds ¢ 0 )l0> 9 Sy 0590 O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole ol alxo

[ww.SID.if


http://www.sid.ir

Downloaded from jssu.ssu.ac.ir at 15:35 IRST on Tuesday December 27th 2016

Y ‘g‘”b QLQL; @‘Le,o L 50 Ogumts (G il fYA

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

Fateme Haghiralsadat (PhD Student)*l, Maryam Azhdari (MSC)2, Seyed Mahdi Kalantar (PhD)3
Samira Naderinezhad (MSc) 4, Keramat Teymourizadeh (MSC)5 , Mozhgan Yazdani (MSc Student)6
Mohadese Hashemi (PhD Student)7, Fateme Daneshmand (PhD) 8

Department of Nanobiotechnology, Faculty of new science and technology, Tehran University, Tehran, Iran.

Department of Biochemistry, Shahid Sadoughi University of Medical Sciences and Health Services, Yazd, Iran.
International Campus, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

Department of Biotechnology and Pharmaceutical Engineering, School of Chemical Engineering, College of
Engineering, University of Tehran, Tehran, Iran.

Yazd Agriculture Jahad Organization, Yazd, Iran.

Department of Biochemistry, Payame Noor University, Yazd, Iran.

Department of Biomedical Engineering, Faculty of new science and technology, Tehran University, Tehran, Iran.

Assistant Professor, Department of Biochemistry, Payame Noor University, Tehran, Iran.

A W N P

5
6
7
8

Received: 7 Sep 2015 Accepted: 2 Jun 2016
Abstract

Introduction: Medicinal herbs are one of the most valuable Iranian National assets. Herbal essential oils
have valuable therapeutic properties. Oxidation and volatile of essential oils caused some limitations in its
usage. Nanoliposomes are nonometric lipid-based vesicles. Drug delivery carrier to improve delivery of
therapeutic agent is one of the most well-known application of liposomal vesicles. In recent years, scientists
paid much attention to encapsulate plant essential oil in nanocarriers. The goal of presented study was
encapsulation of Trachyspermumcopticum in nanoliposomal carriers to improve the therapeutic
functionality.

Methods: The essential oil of Trachyspermumcopticum was extracted by Clevenger instrument using
hydrodistilation method and its components were determined with gas-mass chromatography. Small
unilamellar lipid based vesicles containing Trachyspermumcopticum essential oil were prepared using thin
film hydration method. Lipid phase were contained SPC 80, cholesterol and Trachyspermumcopticum
essential oil. Nano-vesicles were evaluated by several analyses such as encapsulation efficiency, size, zeta
potential, release kinetic profile and surface morphology.

Results: Results showed that the encapsulation efficiency of entrapped essential oil was 35.6+£7.4% and
mean nano-liposome diameter was 186.1 nm. The prepared nano-vesicle led to controlled release profile.

Conclusion: In the present study, encapsulation of Trachyspermumcopticum essential oil into nano liposome
was performed in order increasing stability, water- solubility and improving therapeutic index. The prepared
formulation was slow-release, well-coating to preserve the essential oil against oxidation and increasing stability.

Keywords: Phospholipid Based Vesicle; Trachyspermum Copticum Essential Oil; Encapsulation; Essential
Oil Extraction; AndThymol
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medicinal herbs of iranian indigenous: synthesis and characterization of phospholipid lipid-based vesicles
incorporated trachyspermum copticum. J Shahid Sadoughi Univ Med Sci 2016; 24(6): 468-78.
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