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Partition with CH,Cl; (200mL fractions)

Fraction (DCF)

Ethyl acetate

Partition with EtAc (200 mL fractions)

Fraction (EAF)

Water Fraction
(WF)

OO)asllas 550 ol Jsilie o las ilizes slac,aST gilulam 1) IS

WA gyl g (32959, «Jgl oyl s 0590

O3 (P9 dupeid Sloyd — Sl wlons g Sy pale oKLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

By

O‘)MSM}“U

Acontrol B Asam le
RSC(%)=100x | —= ¢
control

JrsS Jelowe i e 2 Acontrol

(Y) dgad 1o Ld> 50 : Asample

2 RSC polie gitlas  Siwwes 3JUT 5l a5 IC50
ilale oaras i wel Cuss 4 diged o alise slacbile
c2ge & Sl 2 (oo p S gS0e co S5
L anle cpl ogb oo JS0ol, cod,b o Susjlosl 70
oy i 0l WSe Cod adiged SlownST 5T @08
deglivo S 555 (lgie 4 gy (eSTg i Jis b ool
RV

& kel U1

a8 )b G uib,ly 5T L ol slaosls waalllas LL 4o
Gl 3 ool b 55 logSiln 5 S 15 435 950
NS b oy O ghlopime mhaw o (Sl glaials i
MSTAT-C (g Ll 158 o5 51 jolaie (s .bod dunlio
A eolaw!
5 ool Slast Ol cldld ol gylo gime glas
Sy oLl m 3 Jole ojlae Gl lagnisly
G5 4 b ol ol g o gae g ol cdalive asllas
ol bl el ool eols las v Jeux jo calise B>
4 BHT L aslae o aslllas 550 slodisl uilul a5 olo
yeb IC50=(YYa/opg/mhl ml, Hlownsl sl SO olgie
M55 g iens oSt (Sl ol rg B
019 YL biges (nl )3 (Jl> 2 4 () Jgaz)niog,
gl il 4 baye ol sl JGol, (SosS e
@wlie  job a0 g IC50=(PYYug/ml) L (g3luns
ShonST BT 315 BHT a0 cons S5 sla,asT,3
coiy @ Sl Gl cnytin Ll Wsg 003 5 (6 keS
«(A72 ug/ml) L plu IC50 L 5k, Hlls 4 b

WA Clg )l g (32059, «Jgl oyl s 0590

by 4 adllae 0y50 (ol Jeilie ojlas o)lac as
O lade glaie (pay el Cewss (maceration) yssluas
9 &b ay) syl e 800 I SIS 0 olS e j0 05
@ ldaiges oS ol o] 4 alls Jgibe Yerce lais
Slom s a8,5 180 o0 b Sl (g5, » el FA o
Ipls ojlac T olad dlo 35 5l byl jee b o
Slge & Jeilio 10+ cC 3938 b Jos (nl 05 Jol> 4yl
3eolaiwl b Jols olac wulys jo ol 1SS enileldl
oylas o Ladss ax 50 00 les o0 DS o yudady JKlws
aslol o @ yhie Ol Yerce g Jite o)) @ oo ladss
ol (3 Slse 5 pon wgmy skt wuled o 0)S
B oS il ax o ¥ gles o cels Y G 4
il o ad Ol bl &S j jee L oy cdS
VOUSE pe ead wll gy el Sl 00 lapasT
L85 g

3 st s&lws 3l solarul b loasxe dlol> slayi51,8
S 4y az )0 B gloo b )g5beSil & Jal b g Ladss S
o e celw FA

ETVOR B JORTIERE S IS S

o H3les BERELGT bl I g9 ) adllls
olas dilize clopiSTE 5 el oSt T ol
e @by spSojlul boadlas 5)5e ol Jsibe
ol 4 H o3l JUsl b a5 DPPH of;] glaJiS0sl, Suus
(Radical JIGol, cud )b palS axs 0 4 ool
ol pleil 0,8 o &,e0 Scavenging Capacity: RSC)
o bale Jglis 3 0alizal b ojlas ,o 5l skite s (VF)
RO AN R WY SWERUTE
Sly LS aw o (Yeug/ml) DPPH  Jsibeo Jsloe
A5 Gigei 5 adiges i Glime ol o 05 ST
Job ;o 4385 Y- 3l axy OPPH Y-pg/ml Jsileo Jsloo)
4ol COIE gty il 5l solaiul b gl VY zge
oolaiwl oy Jgar8 5l diges ;2 RSC as)s dnlxe jslase

W90 ,5

O3 (P9 dupeid Sloyd — Sililagy wlons g Sy pale oLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

o jbas Gilice b (a5 g pilul Colill oy TYE

@ by iy 4 GhanSl il S en it otusl olS
T it S paye oS o g SliSamgyl ST
@3 sl oSl 51 (2518 4 bgsye 5 4 (SlanS]
Oyt 6oy, oS 30 1 558~ g el ¢ Sliog,IS
Jsl 5818 @ baye iy 4 SlansT (11 el
olS 50 g il 5 G-l o Gleg IS 60 (b
Ul lopiSTs 1) ST 5T el oy jminy Sl
JRUE S R UK SOE R K A R COPAN L g X S P {Cow
ST BT 3 e oy i glyls uilisl g T p2ST,3

Gleyy oS Sluegs e sty e (las
Cns (6 ity SloanST 5T cJled IC50=(Y + B/ pg/ml)
G590 (g 3o samlive o lailinl HlowST T oS 5
2y 1C50 1 aslllas 550 bl sl slayiSTs oles
BHT U awslio o 2d oo 1 ps5 5,50 AVA b FV/Y
a5 55k aildS Giled 4 g SYL ol S0, cudles
Ll @ baye Glest ST J1 i
6 el GeiSlE he o .os TCSO=(FY/YYpg/ml)
@by iy @ JBol) (SaS 2B Ceols (n i
(Y'\'\)éf w2 (YY) BHT (OYY)L Pl ICS0 L e ls

P g e e85, (YY0) s )bej, 5

IC50pg/ml (50 bl ys alllas 5,50 alises sloyaSTys 5 il o1 sla JISoal, SasS oo oUlgs o) Jgax

<! ——al Oy IS ole-¢l bl oL g5
DYSEIFALYOOF  bYY/AEV/1A CYPFEFE/FF  DVASYAYE).- ¢ SYVE)-F 5l rs]
YY)V /5 bYA£Y)Y ba- V)4 aYFYYEY #  aY).2-EY)A) 5 e
bYYOEYA bAN/AFE/Y CY - O/FFE - CAFAEVV/FA  CPFAAEIF-Y Y
a)))£ov CEV/Y VYA atFYe £vef RN
eNVIOOEVIEY e bYYR0E) YA sl
AYYUOE)V AN aYTUBEVUAA  cYYUBEVUAA  dYTAUSEVUAA  cYY/AE) AUAA BHT

bl e ) poe 8o )0 0 s js wlin By glls sla Kibe BB gt o 0

arlllas 050 GlalS o el laprasTp g la il
e bt a5 gy Slalllas Sy o S |z
LS5 Ol 5 AL leejlas oSt (il e
OM el oy Sl 4 sl L
a5 sl o gy il ool £52 aillolins
2 35790 Sl CueS 5 CuheS e Llyd 530
P Ceols a5 vy B A Wl Gbals el
5,50 (ACS0=YYABR gml) iz s il SlaeaST 51
il 658 ST 5T SluS 5 oS polie oo 4 axlliae

PSS e OlaS 5 g asalleliaw ol e YU 5 Jsi50l

WA gyl g (32959, «Jgl oyl s 0590

el Lo Bl snims (Lii & caodle
g a5 8,90 2515 036 o s sla sk

= .
alai o bl sl 2513 a8 ol las Lo adlas gl
A Cnds (6 i ST ST 51 glls anlllas o550 LS
Sl 5 Il oy (ooka bl 4 ul oS 00 L2518 L
Caols 0 VL (ol p oodle ol SlownST
Sr o S lSes 4 cuns ol pasT glas il
S975 2 shdd Wlgion i (IS e 9 P wile lalS
S,b )’I b QL:@L; Qg.l oYU codad ‘jlzool.s.:mfl Gu—l
SaSe s e B s el oSy e S
SlaS 5 ol a5 6o)lae jo K Wyl YL lows]

631“\*..51 GI.ST Caols 390 ol Judo ool g il d

O3 (P9 dupeid Sloyd — Sl wlons g Sy pale oKLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

Byy

O‘)MSM}“U

ol g BB 5 2518 Gl (Sl
iST s a5 (ICS0=FV/YY pg/ml) YU _slapnS] 5T
Sgg o lid wilg o al odmlin ulgdls Sl ol
SIS b o 52513 ol s ol DS 5
A olS ple o 55815 ool o Lz wilh YU Sl
ol bt |y laeSTs s s BHT 5l 5¥L Slages
g o s ojlac IC50 e s S 0
Gl e ol & I s el 0ad 555 Sldpg/ml
Va/Apg/ml il o OV/fpg/ml  olS ) Jelie o)lac
o815 ST 5T 6Yh 03 b a5 o BHT (ol
ol olas ;o 15 o)l Gk addllae 590 iges a3
292> 5 o8 (ST (ST STL (b é LSyl

AYAX ).l

5 (IC50=YY\/¥Ug/ml) IS s ye obS o5 o] 2513
VL los] BT 51 glyls (IC50=))) - pg/ml) alglls
Flojlge plo o g aitun lieg S (g0 (pAS15 4 Cos
SoslS e HaS13 4 Cos aSTE ol SlagusT T
Ol 5 Vb Sulad e 5 £9dge (nl &5 Canl i
Cdld e cpyiin ool LS g0 pl SlalST ol
Looezls 4 baye o oasly o glawst
LS 5 35y IS ol 45wl e (IC50=)1V/00LLg/ml)
A Slllas jo el oS cpl jo o SalS SilogST
S92y wad pll oz )ls Cengy (Jgilie lo ojlas g, 2
aS 0w, 8wl b ojlac ol o L8 ol ol lade
1A RS2 PR O KW g I { R/ FRCOUN [PY: B FUSWONICS % S
.M

3o oLen g Durling lawgs ool plol Sladllas yulel 5
VI8 aly LIS eye Joill ojlas 45 ws 5 E YeV L
doys £ 4 (Carnosic  acid)opw! Swgi)lS awo)o
GBS luS 5 ¢ (Rosmarinic acid)oww! s ,loj,
PYUR ] KU ] IR [P I FRPC SOV [ S [PROOR PR
B me oB LS SlS S p edle il e L3I o

eb 4 ilamil SlasST Bl cuS 5 S Gl uizen

WA Clg )l g (32059, «Jgl oyl s 0590

boamlie 0 oblS  ple oeldl cwl o s
stz BB SlawsT T 31 BHT (IC50=Y¥4/bpg/ml)
Bornyl oluwl Jugp ¢ JFF-pmy  olSy ol
ShoaST T 31 w8l gk, uilul ,5 54550 (acetate)
s Lin bLug a5 gl s (12) anil oo 4>y LB
Golosy el ST T 1o all (V- - )] San
yols adlas mls L oas (Yo)owl oads 515 52l
(Borneol) Jg%i 50 3929 0,0 cuisllas (IC50=YFAApg/ml)
ST (5T 3l 0aisS azg wilgice (IS oo bl o
Yo o ol o (V)i o] IC50=(Y) -4+ pg/ml) 52l
il rtasl uilel Gt (T B s o
5 o M8 SleS5 opmy Jday (ICS0=FYYpg/ml)
oS 4SSl s a4 cpimen el ] Luilal o Jg,STg,l8
2 oole opl g el (g5l gl uilul (Lol sole Jgeus
W oo STy oSl Gl S 5 L alsS ley oo b
Sl T 51 olS il aiBs Yoo gley @ae jo 13
ol eizees Ruberto (AYY Y Y)aws o plis | os>
s (ThymoD)Jsess ,lu  Lé olSy o of
Cools olwl jo |y & cp iy (Carvacrol) Jg ST,
Sy Sgige byl 5l g wog s o uilul SlasST o
Guw 45 e o terpinolene g y-terpinene i i ,Sg 0
O 5 e S uilul (L8 sli2l (YY) ad 5158
ole hls okl Jsissl ¢ (Eugenole) Jgijsl  oile
allylic ) LJT sl JsI 5 (YH)oib o oYU Slaus] sl
Sy S8 Lol wims oo i 095 L il (alcohols
ST (T elld saishy ind SlaS 5 g an)S 5
aile ai5nST slacy Jgige (mizar (YOIl Slos
51 (Terpinen-4-ol) JF¥--n 5 5  (Borneol) Jsii,e
SlaSy (Y)aes Slays oSt sl cosls
YT Mansl oo Sl 5T cdled gl a5
ST oliRe-gl 5B dezse DlaS 5 &Sl @ axgi b
Slge bl g wdboe ulel g (g, Slee Juld

b Ceallab sighi g0 gmrne hend (slaplaraS | ]

O3 (P9 dupeid Sloyd — Sililagy wlons g Sy pale oLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

o jbas Gilice b (a5 g pilul Colill oy TEE

5 5 4o Yo s DPPH L laojlae 55Ty oloj a5 Lol
Fri kg aB B0 Ve ploj cpl STaS CiS lgi oo ol a8 S
DPPH L ol Seonsgi, IS (6 i jlodio ol oo 4285y o
ol st (T colled a5 g 00,500 (2iSTy 9l
8l o Gli8l 5

oaS18 0 IC50=YY/q pg/ml glas Gu—l S ooe YU
S8 YL Sl 5 v9zg wse siled tasl Sl L]
55 o3l L g 4355 sl lalllae 45 i 6 oyl o
Lsgs o plosil anlllas Lolol il o godse ol duge
Oyl ojlas dad aS18 (Ve o V)l Sen g Sharififar
oS s yob & Al o oYU ST 5T 51 s ol
IC50=\AJY pg/ml blie 1o o )lac (sl IC50-\8/Y pg/ml
slaidl b gabg0 () (Vcwsl 000,85 arwle BHT (4l
54515 5 ICS0=VSF/fAg/ml glls ] a5 &5 L
Sl cillas 8 IC50=YY/Aug/ml l)ls sl Jsl
Jio 4 kb sle aST VL haasST 5] ol
Ol o Basgdl 5 b slaacl 5l sobj polis )i
o sy pie s @ b i 5 45 o s e
SN0 Sy Sl el Jloye3 (6 eS Culled I SLeS S
Al el o 5l s Gl lareST (Il olaS 5 jpax
(FA)28,5 oo S 5 o) ol 1331 oo

& S 4l

LS 5 ey 1Sl SlaesT ST oluS 5o as bl )
b ST 50 oS e o (e B o a5 s LS
WelS 55515 5 il el dzgs L 51 ol il Ll
Glalisde LB a1 nl 5 il ofiSa ol b
il 51 ST eVl laeaST T 31 blie o ks
G @l e S ddn Mg Sleg 56 $3l9e 5 5
s Sleg S 60 jB e A Bl S (ohd des SloS S
S G Bl YL Sl ST 51 cde)as,ls o4
ol 56 4wl e 5 (QalS 5l (S n 2l 5 GSe -
l3ee 5136 ) b S b g g S Sl

MWals a5 oT 5B 0 GluS 5 cpl a5 Shge ,0 aimo L

WA gyl g (32959, «Jgl oyl s 0590

Goley,y o &S el (Methyl carnosate) Slwgi S e
U5 4 e 358 Julss gsame 5 (Ve Pagd s cdly
&l ek slgasls YL SlasT sl
(IC50=YAug/ml) gt sl g (ICS50=YVV/YUg/ml)
(\')w“slfpaj.n O)L»A.C

&l b8 slayas s SlasT ol 31 ol aslllas o
(IC50=Af/A¥ug/ml) st Jsl s IC50=YYOUg/ml)
3979 4 by ggoge ul & il Vb 5 )k,
b ol plo g vl Seiu s, sz (b SleS S
oylas Lol gl Jid ouls bl Cldllae bl 45 .(V V)]
Sl Jels s oo lad 1) el b a5 b,
Ol S jley 5 (Quo,0 VOIP) Jg395,5 c(uo o Yo Yol
ojlas SlowS] T cdled lade g (V)oF+)aied (s,
Lol ol S jlegy g 0wl SG5e5,5 Jlade b olS
L 2lsS Cae b o sl S )ley, (Yo s paiinns
Sl a4 aads Ve Sae o g ool Sl DPPH
039 yioS Sl So390,l5 STy Csp a5 (J 50 vy o0
Sk Sl pan; 6ln glej 4iSs Te dg0 wiejls
3 Goleg, ojlas .l daBo Ve e sga golub @ o,
Sz ge chlizie SloS 5 Jalsd 4 (5)ke, 0 jlae SlansT ]
ol Sl B s s (S STy plwl ey g ojlas o
adlas G 5o (FP)auS oo Jos pple 5l oy LS 5
S8 aS al ooy las (Ve V)l Sen g Schlesier lawgs
b oSl Do 4 cilie b8 sl ]
(V)34 6,55k Lo Slaaliv

>galic  acid>rosmarinic  acid>carnosic  acid>a-
rosmary extract>BHT tocopherol

ST (ST 51 a5 S g0 p350a 9 )l5e 4 azgi by
g Sl St log; YL lade Sezg Jdos (B or e i

Ssslesy 9yse 5ol o (o )laxsl SlownST 6T wlos 5

O3 (P9 dupeid Sloyd — Sl wlons g Sy pale oKLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

Bro Oyl 5 s ol

S 8 eoliiul 3550 2l mlis ) Joil ST el 4 az i b gl gad Oy bl o (oS

&l ol bl 9005 (@Y s (GlaST (T I Rl gl

oSl o ot plowl Slisios # b 5l 43,5 allie o WolS ] ST 5T S 5 3 0935 b e )0 g2t
3952 130 el ol 5 ST il ey i b ST Sl ol sy e L5 4 1) ailodts e 5 S5
P Lk as ShERals gt als 5l oS qils oo oY oS cpl SlaST T oleS 5 ilulas i) 0wl
el 525 Widged )l Slais b el b ST T lgie 4 DL 5 0l b sl el pee

References:

1- Martinez-Cayuela M. Oxygen free radicals and human disease. Biochemie 1995; 77(3): 147-61.

2- Halliwell B. Antioxidant characterization methodology and mechanism. Biochem Pharmacol 1995; 49(10):
1341-8.

3- Sies H, Stanl W. Vitamin E and C, beta- carotene and other carotenoids as antioxidant. American J Clin Nut
1994; 62(8 suppl): 1315S-21S.

4- Halliwell B, Gutteridge JM. Role of free-radicals and catalitic metal ions in human disease: an overview.
Methods Enzymol 1990; 186: 1-85.

5- Baratta, MT, Dorman HJD, Deans SG, Figueiredo AC, Barroso JG, Ruberto G. Antimicrobial and
antioxidant properties of some commercials. Flavour Frag J 1998; 13(4): 235-44.

6- Sawamura M. Aroma and functional properties of Japanese yuzu (Citrus junos Tanaka) essential oil. Aroma
Res 2000; 1(1): 14-19.

7- Halliwell B. Free radicals antioxidant and human disease curiosity causer or consequence. Loncer 1994;
344(10): 721-4.

8- Souri E, Amin G, Dehmobed-Sharifabadi A, Nazifi A, Farsam H. Antioxidative activity of sixty plants from
Iran. Iranian J Phar Res 2004; 3(1): 55-9.

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

10- Durling NE, Catchpole OJ, Grey JB, Webby RF, Mitchell KA, Foo LY, et al. Extraction of phenolics and
essential oil from dried sage(Salvia officinalis) using ethanol-water mixtures. Food Chem 2007; 101(4):
1417-24.

11- Yinrong L, Yeap F. Antioxidant activities of polyphenols from sage (Salvia officinalis). Food Chem 2001;
75(2): 197-202.

WA Clg )l g (32059, «Jgl oyl s 0590 O3 (P9 dupeid Sloyd — Sililagy wlons g Sy pale oLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

w0 jbas Gilice b (a5 g pilul Colill oy YFE

12- al Sereiti MR, Abu Amer KM, Sen P. Pharmacology of rosemary (Rosmarinus officinalis Linn.) and its
therapeutic potentials. Indian J Exp Bio 1999; 37(2): 124-30.

13- Ranjbar A, Ghasmeinezhad S, Zamani H, Malekirad AA, Baiaty A, Mohammadirad A, et al. Antioxidant
stress potential of cinnamum zeylonicum in humans : a comparative cross sectional clinical study. Therapy 2006;
3(1): 113-17.

14- Malekirad AA, Mohajerani HR, Rahzani K, Fani A, Pirasteh S, Mohammadirad A, et al. Improvement of
oxidative biomarkers in human plasma following consumption of menthe pulegium decoction; a before and after
clinical trial. Pharmacol Online 2008; 2: 754-68.

15- Parejo I, Viladomat F, Bastida J, Rosas-Romerro A, Flerlage N, Burillo J, et al. Comparison between the
radical scavenging activity and antioxidant activity of six distilled and nondistilled mediterranean herbs and
aromatic plants. J Agric Food Chem 2002; 50(23): 6882-90.

16- Tominaga H, Kobayashi Y, Goto T, Kasemura K, Nomura M. DPPH radical scavenging effect of several
phenyl propanoid compounds and their glycoside derivatives.Yakucaku Zasshi 2005; 125(4): 371-5.

17-Sharififar F, Narguess Y, Valiolah M. Bioactyvity of major components from the seeds of Bunium persicum.
Pak J Pharm Sci 2010; 23(3): 300-4.

18- Luximun-Ramma A, Bahorun T, Soobrattee MA, Aruomai OI. Antioxidant activities of phenolic,
proanthocyanidin, and flavonoid components in extracts of Cassia fistula. J Agric Food Chem 2002; 50(18):
5042-7.

19- Erkan N, Ayranci G, Ayranci E. Antioxidant activities of rosemary (Rosmarinus Officinalis L.) extract,
blackseed (Nigella sativa L.) essential oil, carnosic acid, rosmarinic acid and sesamol. Food Chem 2008; 110(1):
76-82.

20- Lin CW, Yu CW, Wu SC, Yih KH. DPPH free-radical scavenging activity, total phenolic contents and
chemical composition analysis of forty-two kinds of essential oils. J Food Drug Anal 2009; 17(5): 386-95.

21- Cuvelier ME, Berset C, Richard H. Antioxidant constituents in sage (Salvia officinalis). J Agri Food Chem
1994; 42: 665-9.

22- Ruberto G, Baratta MT. Antioxidant activity of selected essential oil components in two lipid model systems.
Food Chem 1999; 69(2): 167-74.

23- Yanishlieva NV, Marinova EM, Gordon MH, Raneva VG. Antioxidant activity and mechanism of action of
thymol and carvacrol in two lipid systems. Food Chem 1999; 64(1): 59-66.

24- Bondet V, Brand-Williams W, Berset C. Kinetics and mechanisms of antioxidant activity using the DPPH
free radical method. Lebensm- Wiss. —Technol 1997; 30(6): 609-15.

25- Ricci D, Fraternale D, Giamperi L, Bucchini A, Epifano F, Burini G, et al. Chemical composition,

antimicrobial and antioxidant activity of the essential oil of Teucrium marum (Lamiaceae). J Ethnopharmacology

WA gyl g (32959, «Jgl oyl s 0590 O3 (P9 dupeid Sloyd — Sl wlons g Sy pale oKLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

Bry AhKed § S yoli

2005; 98(1-2): 195-200.

26- Cavar S, Maksimovic M, Solic ME, Jerkovic-Mujkic A, Besta R. Chemical composition and antioxidant
and antimicrobial activity of two Satureja essential oils. Food Chem 2008; 111: 648-53.

27- Joshi S, Chanotiya CS, Aganwal G, Prakash D, Pant AK, Mathela CS. Terpenoid compositions and
antioxidant and antimicrobial properties of the rhizome essential oils of different Hedychium species. Chem
Biodivers 2008; 5(2): 299-309.

28- Sugihara N, Arakawa T, Ohnishi M, Furuno K. Anti- and pro-oxidative effects of flavonoids on metal-
induced lipid hydroperoxide-dependent lipid peroxidation in cultured hepatocytes loaded with alpha-linolenic acid.
Free Radic Biol Med 1999; 27(11-12): 1313-23.

29- Kamkar A, Jebelli Javan A, Asadi F, Kamalinejad M. The antioxidative effect of Iranian Mentha pulegium
extracts and essential oil in sunflower oil. Food Chem Toxic 2010; 48(7): 1796-800.

30- Gulluce M, Sahin F, Sokmen M, Ozer H, Daferera D, Sokmen A, et al. Antimicrobial and antioxidant
properties of the essential oils and methanol extract from Mentha longifolia L. ssp. Longifolia. Food Chem 2007,
103(4): 1449-56.

31- Priya Rani M, Venkatesan J, Binilraj SS, Sasidharan I, Padmakumri Amma KP. Antioxidant and cytotoxic
potential of acetone and methanolic extracts of fresh and dry barks of Cinnamomum zeylanicum verum: In vitro
study. J Cell Tissue Res 2010; 10(1): 2131-8.

32- Singh G, Maurya S, delampasona MP, Cesar AN, Catalan C. A comparison of chemical, antioxidant and
antimicrobial studies of cinnamon leaf and bark volatile oils, oleoresins and their constituents. Food Chem
Toxicol 2007; 45(9): 1650-61.

33- Mathew S, Abraham TE. Studies on the antioxidant activities of cinnamon (Cinnamomum verum) bark
extracts, through various in vitro models. Food Chem 2006; 94(4): 520-8.

34- Sharififar F, Dehghan-nudeh GH, Mirtajaldini M. Major flavonoids with antioxidant activity from Teucrium
polium L. Food Chem 2009; 112(4): 885-8.

35- Moreno S, Scheyer T, Romano CS, Vojnov AA. Antioxidant and antimicrobial activities of rosemary extracts
linked to their polyphenol composition. Free Radical Res 2006; 40(2): 223-31.

36- Romano CS, Abadi K, Repetto V, Vojnov AA, Moreno S. Synergistic antioxidant and antibacterial activity
of rosemary plus butylated derivatives. Food Chem 2009; 115(2): 456-61.

37- Schlesier K, Harwat M, Bohm V, Bitsch R. Assessment of antioxidant activity by using different in vitro
methods. Free Radical Res 2002; 36(2): 177-87.

38- Duh PD. Antioxidant activity of water extract of four Harng Jyur(Chrysanthemum morifolum Ramat) varieties

in soybean oil emulsion. Food Chem 1999; 66(4): 471-6.

WA Clg )l g (32059, «Jgl oyl s 0590 O3 (P9 dupeid Sloyd — Sililagy wlons g Sy pale oLl alxo


https://jssu.ssu.ac.ir/article-1-1906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-16 ]

o jlas Gilice b (a5 g pilul colill oy TAE

Free Radicals Scavenging Activity of Essential Oils and Different
Fractions of Methanol Extract of Zataria Multiflora, Salvia Officinalis,
Rosmarinus Officinalis, Mentha Pulegium and Cinnamomum
Zeylanicum

Hosseini N(PhD)*, Malekirad A(PhD) 2, Changizi Ashtiani S(PhD)*, Nazemi M(MSc)*

Department of Medicinal Plants, Arak University, Arak, Iran

Department of Biology, Payame Noor University, Tehran, Iran
Department of Physiology, Arak University of Medical Science, Arak, Iran
Department of Biology, Azad University, Borojerd, Iran

SNowWw N

Received: 1 Jan 2011 Accepted: 20 Oct 2011
Abstract

Introduction: Essential oils and extracts from medicinal plants are regarded as natural food preservatives and
health promoting drugs. Considering their antioxidant activity, most of them can prevent oxidative stress. The
present study was aimed to evaluate free radicals scavenging activity of essential oils and different fractions of
methanol extracts from cinnamon, pennyroyal, black cumin, sage, rosemary and azkand.

Methods: Antioxidant property of essential oils and different fractions of these medicinal plants was
studied by determining their DPPH(2,2-diphenyl-1-picrylhydrazyl) free radicals scavenging activity.

Results: There were significant differences among the free radical scavenging activity of studied essential
oils and different fractions. Ethyl acetate fractions were identified as the most active fractions than other ones
and even synthetic antioxidant (BHT, IC50 value of 239.5ug/ml) with the highest activity in Mentha
pulegium (47.2 pg/ml pg/ml). Among others, n-hexane fraction of rosemary (969 pg/ml), dichloromethane
fraction of rosemary (205.46 pg/ml) and zatar (344 pg/ml) and aqueous fractions of cinnamon (117.6 pg/ml)
and sage (321.3 pg/ml) exhibited appreciable antioxidant activity.

Conclusion: Regarding considerable activity of studied extracts, they have the potential to be used as

natural antioxidants in relevant industries.

Keywords: Antioxidant Activity; Methanol Extract; Free Radicals Scavenging; Zataria Multiflora; Salvia

Officinalis; Rosmarinus Officinalis; Mentha Polegium; Cinnamomum Zylanicum
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