1Fee 3l oV ojlocds catd Jlw YO (2l ojlods (99510 LS cowiigides| aolilad

s o wres §Hlas GS'MIGST el g @MW EF (I p
% j il 039> 38 Perovskia abrotanoides Kar. o951 obs

BT e aabls T 550 d g T el aible w153 o
O el Olaals Olaals slSEls ¢ ol oS0 aLS psle 03 S At pulis S
Ol Dlials Dlaals sl&ls ¢ ol g5 S5 (LS p5ke 05,5 s’
Ol il laals o2l (g3 pske odSinsy sl
Ol cOlials clials ol&ails ( pmilih o3 oSl ¢ Iy 5 sk 05 8 Lslenl

(KVAYARA uﬁ',..h '@)U EEESVAR VAR JHG 1T '@)U
oS>

5 Perovskia abrotanoides Kar. 45 58 3| Gz e SlAnSI 51 ol 5 olend 2 §55 o p 4 andlas oyl

Olrals b ol 55 4 31 olS SIS (slad 30 3315 g0 D5k 5 Olias slaOkasl Joli 315 5,1 655 andy o5 g
s (o sTamem YAV ol 5 53 (e VYAD & olSasl) 35,800 5 (e VAVY (Y olKal) oS (20 10 F ) 6l
e N R L RRT RT SRV ORS PRRWCRN W Sl e JOIRCS I N EV RPN PENC PR
(Sl Lt Jplae slaslas . Las 6,8 o3l o8y s, 8 St (5558 Olsme pizean 5 ol S SIS slaastli o s
S b Sl aslinal U Lasslae SlS| 8T cdlad Ol 5 ol sl Ol gy 4 55 SIS 5 Slas IS (3
L Lnesls Kl aglin 5 51,55 ¥ L islas SLlS Cb oo Slesl S 13 ) 3,5 DPPH sladISsl,
O ol ) il 5 s Dl ti oS 315 0L S A plonil Ao 3 O ezl e s SSls O ge3T 5l el
S oMY oKl Sl T e 5V 5 ¥ ol 5l SU (6555 5 e o Js LS 5 (s JMEe o 2
Ol S (Sl LaolKasl olas 5 Laelas plas o eS| 5T Sl Ol op ti @Lls ¥ olSa!) iman LS
Cdlad Ol o VL LI Y 5 Y (slaalSasl s Gl IS (63 slasslaas Ly S8 oslas s Gls) T s
ol s S0l Il o)las s SleSt (STl Ol 5V ) oSl 53 65 b s s ST S

Aol e Sl a3l olS slaamar SlanST T Sl 5 L3 (glsime S (g5 Olie Ll L oS A asiie

o s (Perovskia abrotanoides Kar.) Cilies glacanas ¢ Joa3l o 3,5 5, OIeS1 5Tt g bedS” slao 3Ly

a.amirahmadi@du.ac.ir :J ye sty 5°

\id



............ bylas (SluwmST ST (olgd 9 (o boudgind E95 (o5

3R d;_-)l_; LL;LLLJSSL: 6&@&“ CJ\J.?\
Nassiri Asl et al., 2002; Aoyagi etal., ) L2 e

2006; Jaafari et al.,, 2007; Moallem and
Niapour, 2008; Tareen et al., 2010; Araizi,

o sLa 54155 .(2013; Tabefam et al., 2018

Morteza-) 5,15 3525 Juasl s olS 53 515 655,00

Semnani, 2004; Sajjadi et al., 2008; Ashraf et
al., 2014; Aberoomand Azar et al., 2015; Oreizi
et al., 2015; Ghaffari et al., 2018; Pourhosseini

Slarp gse La 5158 cpl 5 a8 (et al., 2018;
by slafs) Jool e Ol 455
S s S Sl OBt 5 Sldlas ol 53 L dias
So3r2 SLOES) 53 35 5o e DLS 5 Olse
[CRENS Ul el o slane oSl g5 el
oo 5 ol g s o 51 oy s, gLl b las e
il e Sl LS 5
Olallae ¢ s b s sl Sl eslinal (& e
3o p e glaolSiy 55 85U (555 p ok plan]
Sl Sl Josly oS SlaenS| 5T la S5
Ashraf et al., 2014; Ghafourian and ) LA e

Mazandarani, 2017; Ghaffari et al., 2018;
Iy el Guiew Oy 0 5 Ghaderi et al., 2019

ol s sladn la Shs oSl

AsL s P. abrotanoides LS.}\,\:...S\L;:;T

L sy 9ol
SlaSns — olSiugy Sl s s shien,
s i sl eS| BT 5 a3
aibe 3 S5 Sladllas bl OF ab
Jamzad, ) Las ol g glabs 355
Vol Jold el (g)ls s 4 sas bLE (2012
) O F L5l Ol sals /0o D)
Y &Kl (B 54°53.24" 3N 36°16'22.46"

e VEVY Cl_;i_?)\ 63,8 105k o)

Yy

IPRTH
Lacsolas Olass 55bne 4 OLalS 5l eslina
%f)w S s phals iy ee Cwedd 4 gladla
5 o & i el s Wt 5 O3l g
5 S e st s B sl JUs! s 4 s
L sl JL> s .(Petrovska, 2012) coul 4 S
2 Safy bt Glagols (Bolse OAS Lasle
PISTRV SNGININ y W OV py §| K OlS sl eslazul 4
5 b slagls Jlis 53 alS lag,ls S
T et R VN Ul P P PV IV R- L W
(Astutik et al, 2019) c—loss 5 3L
(CLLJ::: o3l 5lst 4 5lats) Perovskia Karel. .
le_A<=l_} LoassS a5 Lis 3 as,8a clyls
abrotanoides

s P. atriplicifolia P.

Mozaffarian, ) LiL . Ol 5l ,3 P. artemisioides
2 S s =S| ,— P. abrotanoides .(1996
—u>>k.<,_.~ 6LA6L> L: Ls.il.ﬁe)b )J 9 42...3\: Q\J.:\
)\)&.A LSLAJ‘“) Li 9 L yd )‘ Ou\:—\iﬁ 6(.&4.‘»\5 LL;.“::I
LS ol Jslie Lgk_,z<=l_', .(Jamzad, 2012) s,ls
e)jjjjj_ﬂjb cufl:}_> cJ_.A)‘J.:)\ .,\_;.?)L?.o
Mahboubi and Kazempour, 2009; Mazandarani )

2010; Amiri et al., 2012;
.(Mahboubi, 2013

Q‘j&kz‘}eb}g om&;}&w&gléji JM)\J-’

Léﬂuuﬁjbuugw‘j@uéj)‘é

and Ghaemi,

3 eslax ;,H,jim}h;ﬁsw\jwmm;
Hosseinzadeh and Amel, 2001; Nassiri ) » JS &
Asl et al., 2002; Rustaiyan et al., 2006; Caius,
45 .(2012; Mohammadhosseini et al., 2019
il Olays 5y bataa 1) O sl Gy e
(o SE slas s el (So3lep  S3555 e
A S S s s e e es

shls olS opl ioeen .(Beikmohammadi, 2012)



PH=Y/0) clis 3L S L Lo las il 55 s
DAD g0 Jsb 53 i Sl s ik ]
e Sheslinal 55,5830y B me SWSTL 250
oSSl 5 055 0,5 0 S e bl 5l
Ol e 5,5 o311 .(Bradford, 1976) 4 s S
OSan 5 5ILS ey S ol S 5
Ml s o=l 2l Ll (Gao et al., 2000)
A )l T80 J B dae 5 et L s o las
5 0dsd S e S L Jhoes ol Ol e
53 Ikl e leslanal L0 i ol S
0S5 mtdses S bl e sBVY0 e J b
—dsd s Jgees el ad ails 5055
(Somogy, 1952) u_i 5.8 o3Il S 5d) gsdins]
e Ol b g oS lae,lae i, ol o
L () Jsdome o Oljpe s A 2 5]
Jsb 53 TN S 58 ol 5700 J 58 5l sl
LSy Ol S (8 030 20 56 FAO - 5
OLSen 5 5l eSIT 5, 4 et o 055,000
oo o=l oA sl (Alexieva et al., 2001)
I el Sl (55 das ol slaolas
Al S L elar o Ul e o
e Sheslial by el Ly 5 enly L
sl ol 5T o I3 s 3 tend
LS 53 ole Sl A3 aele 5 055 25
5> (Emami, 1996) =5 3 plail 5 2e i) 4
ol A8 S g b o B o
L g5 e LS St 05 5 a2l e glacil
52K plpnl alS obe Ll s Al
AL ICP oS Lo i J gl pa o ol
e o ol gove S okl - GBClntegra
Ol (i 035 05 2 p S ko) jobe il
3 Slaeast sl s 6,8 o3l gl s
et L a6 S 3 0 S0 e

YA

Y oSl 5 (E 53°43°47.3" 4N 36°14°44.48"
)Y YAD Cl_;i_“,)\ gl s /Obe—w Oli—ul)
sble . LiL . (B 54°53719.5" 4 N 36°21'42.47"
@ bl oSl aw SleMbl fols axdllas 3 50
Asb e 548l 5 ulS o] Olials oK <=L}
by s (YA YY e Jle 5Dl s gla el
23S il pn Slasl 10T (30 5 s SSL
Sl S sl e e S 3
s (Babaei and Najafpour, 2014) +—., Nicaw
Soless iy o s oSl e (Si oo
.(Khalili et al., 1991) 4 acwl=s

3ygme adlie a3l LS sladipod (5oslmer
o 3L iy e WTAY ol 5 s el
o5 Slatamar Sl sl Gladisei 238
(DU) Hlsnls o iils el A 03 5 s s
o g Dldlas el ) shite 4 Ld (IS
5o glaasls W SIS LY LY sl g0 s
Slalllas plsmil g =Y+ % 5 s L
sl Sl Sladsel Ll (IS S5 s) 0 5
P s ekd g B olbal g s sl
slacs b s S o jlaas plowil 0Laj L Lol
A (IS (£ (las) Jlasy 3 5 0,5 4y
S b slal (6)ls 5 dges gy 4 adbie 8 S
slaas sl Sl e Sl Yol Gos 51 Ly
.(Sabbagh et al., 2017) L& cuils 5 olS

oo elal L alss s s Oljee
A sdee (Bates et al., 1973) o, Kan 5 3L
Sl sl s sy 0)las Sy ol 5o
T dsb o3l e s ] Sl s
Ll 5yl i O e SWS L e gl O
ool sl e lheslanal Ly Sl
o3l s (6,8 e3lsl 5 0 (’ff 5 Jses e

el 25 s a2l G o Ol S5



............ bylas (SluwmST ST (olgd 9 (o boudgind E95 (o5

o=t o ol s s (I<10) S =B sl
)gﬁ}_}.&_‘:};"_ﬁ:ﬁu“}\ Om\rﬂ)ﬂ
AUl e el olS o8y s, op b e
ol 5 ol Sl SSke b SO Ll
L;Jal_m O )\qu CJ}LL? oS QL“.; J.A)l).: QL&L;
Jroslp QLS olpe Sob s nly 5 oy Sl
LTI ST P CC IO B VR B W I RN L]
SLS 5 (el  lie oS sl OLES Waesls bl
Sosb 5 Jmeslp oS alss el o sie 5 Jgid
CJ_}LQ.IA LS)\JLF‘M )j_]aA_: aliss dbLu“ B Sl
)V el_<.:_m.i\ DL Q\J_AA &)’1)':_“:""" 45&)‘)]0 a ..,\..:.5).5
_5\ d).,\_>-) J.ZL:L;GY eKJ.M.i\A.:.byJA QTJJI.«S
lyoms 0L a8 b bl U0 S
Sl ol S Ol sl olS lga lacil oal
Y oKl Jeosl OLLS lsa il s cpal s
silr Slacil ol Olps & bye OF (e
&:AA.]L’O Q‘ﬂ AJJUG.A c;L:.: .,\.:rl.:L;d \ QK:M..L\ dLAL:;
Ol 5V glls ¥ ol als OLas oS 2T
B RGN l_ﬁo)ld,a& cLa..'s' B &_’U\._.WSl le'j C,\Jlx_e
&L—JL&% Q\J_:A d')&?- Cj.: g)"L‘"‘J" Y 9 \ éL&oKJM\.L\
Cole oo (Y ) aib e osline glaanS| s
A aS sls LS bl an s 5l ol CL“’
.,\.\_M.S\J.i Le.l_..SL:;-‘ 6LAJ_.5 g)b_w — e[i_.f;.ijj
L e S 5 38 S (S e OJ0Ne

(Y d).,\}) Sl obxﬁ)\b&xﬂ.kpjbo C]G.NJJ

RS

5 OSs (oleud Isl (Jsle Jols @line cdad
A eyl Bl gba (Ver ml) Oley IS (6o
o L g s DDl gl la ol O g
S Sl Al pla 5 S 555 2 B S 1A
CLADI S s Likosls ygee pells Lo L2
ot 3 RS S e 0L o ojlae (g5l
L IS £°C sles 53 O S o3Il
JEPS T NI R K VSO { | ICOUN [PY S PSP g
13T ILSCsly J o 51 Y0 e pl i ALS o jlae
Ao wlosl ol 48 el Kals s 3 DPPH
O 3 RS e3ls 13 SSOU ps aads Y e sl
Jolze dals Llis 53 2e gl OVY 3 baw sl odr

A el g
slailesl 5l ol mls i bl Jlow 5 4520
Jmebosi 5 4 3,50 SPSS 133l 5 L e ol
S lls T L e Sils alin .23 513
0 Jlozs! mhawe 3 STl Ogasl 5l eslizal by @ b
j\ebw‘ﬂ\l{ﬁju)‘bﬂr—w).&;&:})‘jﬁﬂ“)ﬁ

W fl";’\ Excel ;3! ¢

-

@L.;
aaleie sls OLLES J.,Jl;.i\}:a 9 uT Slallks c’b

kS il (Jlw els Ve () olKisl) Oliels
o) 35,800 ailae 5 L 31 ole O (Y oK)
Jge b elal il e i Lo 5lole V(Y
o ok B ome glpn sl g i Obe 5l 5l ss
St ot L) o)) Oliels o8l 5, 4
O PVA Szt oo LY olSaasl) jes S (4,YYA
(FT0 Sist oo LY oK) 5y 8l



VFee }ﬁg’b g b)w ‘W Jlw Y0 ‘:’Ly D)Lw:} c‘:”)'b ")lh‘gf M,&Sf' aollad

4.0 ~

3.5 +

3.0 A

2.5 A

2.0

1.5 4

(ds/m) Sla 5558 )l e

1.0 +

C
0-5 j
0.0 A

1]

¥ oy

Ay ¥ B

Al e 25 AL Y sl 5 e ST ol Olels Vol L el olS A bl SUt () 4 Ol s anlie 1) K5

4J.1>L5.4) Sl aM| Q)j.j )‘JL;“"‘ J§4L~:«J QSJL.:«JJ:‘* “—éJj"J Q)j.j )bgfl“’uJﬁ‘é Ji.'la:d )‘JJA.;JJ&)J SJI;L.A t_é_}f

80

(%) stlas] ] cullad
W) £ wu =1]
(=] (=) (=) =]

N
(=]
L

=
(=]
L

(P<0.05 SE+ | S5 4w SLee

— o Bl
—_— s
— T ol

o Fa JHe 58 5

bt sl Jsilia

\ al_<i_w.l‘ REPETESA 6[-&()3&.:- le._wb.v CJ_}W AKA:‘:"J) dw 2 J“‘)‘J" 6u4ﬁ-uﬂ J‘J:.«S‘L;DT Q.:“;d d‘j;" Ri JSAz

NI PEPIN IR JNCCHV PRI S SN PRI PR

g;;J":’)JJ‘ ej;;-)b Jﬂﬂj‘ﬁ;ﬂ;ﬁudlﬁo@j))J By S50 C)Lbé Uﬁi"lﬁ" :\ JJJ’:

i k log
e . N . ) ) Slas
_ 05 55 oo . oo S olsS S OS5
2 Sk e 2 e5 k) .
T s eSS 2 o 2 J55,50) 2 J55,50) A eSSk _
SIENSY (s s S ( < ( < G sl o 8 0 oKas
S SESIY) F s At
(Kex (Kex f £ f
or© £/5AY e ° \/£YVY? VeV VY lials \
essa e VWYY ATIS \/TY00" P eary? s Y
AN /AT YE? /AT AN AN 55,8l v

(P<0.05 sSEiJ.ﬁMﬁkﬁsﬁb&ﬁ)@d‘@ﬁ%‘oéﬁ)bwﬁu S i b J)f-);):ﬁ)bwfﬁu)l:ﬁf)séﬁu g

Yo



............ 5 kas dl%mfl@’:i 02l 5 ot lomignd £9i5 oy

Q_;J,...L)le o) 9> 3 &j\ﬂ;ﬂwéue&.ﬁl}))a R 5 oliw L)”‘:’li)‘} 4 5 Y JJ.L>

Slag o :Sks
e
Sy slaus 3 DS i
s LE ‘_}i’u ) 4 bl
Oisoder s S|
A A ON® AR VRS A Ve ATV y s
AR NS ey AT Y YY/YA Y /QAY 4 il gllast
A -

3 S o Do sy SBUl A
.(Raghavendra et al. 2009; Joseph et al., 2015)

2 et B el o)l B OS5

3 S @ maly 5 ) oledes (SHe T lie

i Ol il ! L S (g sbay Lls o5 5L

Gitzetal, ) Ll oo jil38l 55 Jgd OS5 Ol
2004; Heidarabadi et al. 2011; Ghafourian and
ol bl ey C’L‘J .(Mazandarani, 2017

T oSl 5o J5 bS5 Ol (2 VL S e s
Clodd sdalin ¥ olKicnl 55 Olys o 2eS
Olsr o= Ol SRl 3 L cnl ol Q) Jsar)
b allan ol gl el Bl 51530 g5 DS 5
S A e Ol 5 e s S8 LS el ol
Ol S5 Ll 8l b Oleliad ol il OLaLS s
Valifard et ) ool 4l (2158 55 Jgs olS 5
.(al., 2014; Zhou et al., 2018
ALS sladsbe 53 05 (5 Ol by
g D an o G50 ele s Sl
Sas O35 Ao V0 B s el 555 o
.(Epstein and Bloom, 2005) das o |25 15 olS
o B 4 Ol e el Gl e
Ragel etal.,) au ol J x5 5 L SO s sl
Mouline et al., ) o5, 5 & 5 Jshe axw 55 (2019
Mbaga et al., ) Ladasjs, OLs aiws o 5L 5 (2002
sdasglil ol aallas @L:j 3,8 o,La (2014

AA|

Al s o33 0 d@);)uw%woﬂﬁ;gns

Cou
=12 OLalS s cilises DS 5 Ol 5 650
Sl 4l 5 OLalS b Laelty 4
J—lse cxbs 12 (Pirbalouti et al., 2015)
23 35 g0 DS 5 oS 5 CiS o LIS S
adlas 5 dil Gl Fl= Kl o o)l OLLS
5 il S S sy g5 2
S B b s Jeedl g oS eS| s
b G Ol L b UL L
el Vol s b e OF 28 ) ol
e oe LS 5 51 S s o () Ja)
s Al g e a8 Sl 15 Ll s OlalS els
s sl s s ael glaaal L
.(Hayat et al., 2012; Gharsallah et al., 2016)
L aklie sl p b il 3 s, Sl 1581
Najafian et al., 2008; Hardikar ) <.l (5,55 i
.(and Pandey, 2011; Dejampour et al., 2012
So Ol s osd G L agrlpe oK
by LS sl g 03,8 as S po
o e Sl o Rl s e e
Oeoeea (Kiarostami et al., 2010) das o rals
sl olis Jod Sl Lol s adlllas ol ol
ol olalS s s calsl gl (V Jsas)
RN L U g g T
il 4 olS 3 e O Chle 5l



Sl Sl Sl S5 5 e Jolize SBT3, 50
ols s e Olps oS 5l 0L mbe g S
sy0 U ass, oo L axlse 5o L ool il
o o> .(Bhatt et al., 2008; Salachna et al., 2015)
LT o) 53 o 5ste Olyen oty S
L) oKl 53 OF (2 jmeS 5 (60 5% Ol (i
(Y Jed) el Cowdds Lo g0 (65 5 Ol 50
oo e 33 oS &S el el Lasiie o) el
A5 S e oA o e Sl Jae sla i
b e SR 53l Ol 4 O3St Jlab Lk S
Lad b 05 ol 330 4 e il oo alts ol
.(Ashrafand Ali, 2008; Karimi et al., 2015) s 4
e A Ceaglie 4 S das e 0L Solallks Gu
bl o 4 canslia b oYL Ol s 4 5lus]
ST adled Go b 5l o0 4 pslie slawi S 5 5l
S ! U - P I O WL S | WVA K WO Y
Hernandez and Almansa, ) Las o Ol gl
2002; Koca et al.,, 2007; Yildiz and Terzi,

oSl 4 e o 0L ol aalllas ol (2013
Sl Ol o e oS Ol e VL LY
LSl amt cpl (Y KD 5l 1y glaansS| s
- B e EL e 42308 Olalls s
5 3 SLS 5 Ol Ol paniins alaly Aoy
S olaol iy g, ol sy s SlanS| ol clle
o1 cdles glls ol VL Jys oS
5o (P oKl ) IS2) dzes o s 5VL Slas)
LS 5 L oblS & el sl (55158 55 asdS
2l VL slaenst sl el S Iy
Pourmorad et al., 2006; Hayouni et al., 2007; )

Siddharthan et al., 2007; Jamshidi et al., 2010;
Ademola et al., 2014; Baba and Malik, 2015;

oyl iy 53 a5 ) hilea (Rashedi et al., 2015

Lﬁ_:"l f‘)-"d)))-’“)‘—‘:" er‘QL&SUQAJ_.Z

9 dl_i)).d& .,\_.ZL:JA Sal J_Md)‘].’ eL_.§ d_,l.x:MSl

Yy

Sosb 4 g ke (5550 Olpn o3 1 s Jeasl
Gt L)V o) 53 el Olsen o 2 oS
Oier it Y oSl 53 O 208 5 (Ja s
Gl 3y5liws pl (Y Jads) A edalin ()5
@.?J Lsls OLES &S WL s Sladlas sl @L:.} >
5ot a6 e ral 4 e Wb 03 e O
Deinlein et al., ) 51> & il (*“"“L" Ogs ol
ol Jals sl pl s .(2014; Ma et al., 2020
Gogd 5 e 53 e b ol e s
.(Amerian and Esna-Ashari, 2017) <.l

3l w53 e S B ]
TSR 5 P PR W B PPN o G P
=% .(Munns and Tester, 2008) > IsNADP"
ol ol oS gy Bame Il 4
o, U S sl Ol Laast L e s
L) dsds) cal s me o al Ol
ol ol ol S0l (o sd SRl
Slallas o5l 2l S (Gls e sy b o
S Ul esls Olis esl gl cpl QLS 55 50 asdS
il ULy e Jaee 3 e IS 0L ol
LA 1y a3 gaS g esls 13 56 o | ol
.(Bhatt et al., 2008) .S

ool 5 Sl LS Ay o5 8 ol Sl e
o a3 2813 01 6 5
S b dlie LS 3 el Sos g it
by e ol ol 5l IS Olztla s
5 o dS ol il Al 51 S0s sla0 318
L e odor Ol bl o a8 Sl 4
il 5K GlaisilS ame clale 2058l
L3 el oo RS bl 4 ol 5 s gel il
o gladme Gl el 5 oS e o
313 5 Sl ey Sl glalls o)
> aa)lze .(Hosseinzad-Behbood et al., 2014)



............ bylas (SluwmST ST (olgd 9 (o boudgind E95 (o5

Bl ol S5 5 Sus,0 SaE s, SldenS] 3
33455 S sy |y P abrotanoides oS S s
3 @“*ﬁ—“‘S\u—m GO [Py O‘J'_:ﬂ J;yb axIlas O‘i\

.(Ashrafet al., 2014)

2 S e
oo a5 oK, ol Ol il andllas =
S S Ol = (2l A6 S o0 Ol
= S sk wamen 3505 Ll olS 5s il
SaliS e 5 olS Sl ml el g,
s obas gl s s P g S Sk
gl Al eslas g0 5 Ol &S s el ye
03 35 e dlei Gl by LBl e NS S e
gl s 5 P g5 oS5 el Sl
laelliy s, 5 oy cidre Jol e 3 o jlas

Jj‘i-’)\}g;“’)jbjjﬂ‘—‘d‘:z‘

References

1. Aberoomand Azar, P., Zare, K., Saber-
Tehrani, M., Jafari Kokhedan, A.,
Vafaei, A., Nekoei, M. and Larijani, K.
2015. Chemical composition of the
essential oil from Nepeta macrosiphon
Boiss. growing wild in Iran by different
extraction methods and studies on the
quantitative relationship between the
retention indices of essential oils and
their molecular structures. Asian Journal
of Chemistry, 25: 4741-4746.

2. Ademola, O., Ayeleso, O., Oguntibeju,
O. and Nicole, L. 2014. In vitro study on
the antioxidant potentials of the leaves
and fruits of Nauclea latifolia. Hindawi
Publishing Corporation Scientific World
Journal, 69: 167-174.

3. Alexieva, V., Sergiev, 1., Mapelli, S. and
Karanov, E. 2001. The effect of drought
and ultraviolet radiation on growth and
stress markers in pea and wheat. Plant,
Cell & Environment, 24(12):1337-1344.

Yy

sla s Jabl glas lae wsls Ol Slhu sk
U o5 S au by s P abrotanoides oS ) sa
o St T el (Ol Ol
Ll OLESDPPH s, 5 (IC5=15.03 pg/ml)
&< s .(Ghafourian and Mazandarani, 2017)
W Ik ojlas Jlaest ST el mels )
=155 4 by e P abrotanoides o\S 3| Coxax
oot slize oles 5 O Ll Lol ol il
b s i 5w, DPPH
Olul 5 s bg o Cmma 55 3 SluS] sl
A edal i (Us )5 VO) OS5k 5 (g2

<=l_>g,\ Slallae = 5 s (Ghaffari et al., 2018)

sl 51 5 A F M (S DS 5l
Olpeay Josl oS IS glaasl i .
Khalig et ) ol s 03 ¢l 5 53 SlaoldsT
S s sl s .(all, 2007; Esmaeili et al., 2008
s O SKan 5 Gl sl e o Wlae

4. Amerian M. and Esna-Ashari, M. 2017.
Effect of different levels of salinity on
some physiological and cells-growth
characteristics in three potato (Solanum
tubrosum L.) cultivars in vitro. Plant
production technology, 9(1): 209-225.

5. Amiri, M.S., Jabbarzadeh, P. and
Akhondi, M. 2012. An ethnobotanical
survey of medicinal plants used by
indigenous people in Zangelanlo district,
Northeast Iran. Journal of Medicinal
Plants Research, 6: 749-753.

6. Aoyagi, Y., Takahashi, Y., Satake, Y.,
Takeya, K., Aiyama, R., Matsuzaki, T.,
Hashimoto, Sh. and Kurihara, T. 2006.
Cytotoxicity of abietane diterpenoids
from Perovskia abrotanoides and their
semisynthetic analogue. Bioorganic &
Medicinal Chemistry, 14(15): 5285-
5291.

7. Araizi, A., Rahimi Nejad, M. and Saidi,
H. 2013. An analysis of the description
and morphology of Provskia Karel



VFee x‘g’b g D)Loas ‘W Jl.w YY) t:"‘.‘." D)Lo.«s “:3‘9)'3 QL“L.‘S W#Ss' aollad

species in Iran. Master's Thesis,
University of Isfahan, Isfahan.

8. Ashraf, M. and Ali, Q. 2008. Relative
membrane permeability and activities of
some antioxidant enzymes as the key
determinants of salt tolerance in Canola
(Brassica napus L.). Environmental and
Experimental Botany, 63: 266-273.

9. Ashraf, S.N., Zubair, M., Rizwan, K.,
Tareen, R.B., Rasool, N., Zia-Ul-Haq,
M. and Ercisli, S. 2014. Compositional
studies and biological activities of
Perovskia  abrotanoides Kar. oils.
Biological Research, 47: 1-9.

10.Astutik, S., Pretzsch, J., Ndzifon
Kimengsi, J. 2019. Asian medicinal
plants’ production and utilization
potentials: a review. Sustainability.
2019; 11(19): 5483.

11.Baba, S.A. and Malik, S.A. 2015.
Determination of total phenolic and
flavonoid content antimicrobial and
antioxidant activity of a root extract of
Arisaema jacquemontii Blume. Journal
of Taibah University for Science, 9:
449-54.,

12.Babaei, O.A. and Najafpour, B. 2014.
Maps and climatic charts. Payam Noor
Publications, Tehran.

13.Bates, L., Waldren, R.P. and Teare, 1.D.
1973. Rapid determination of free
proline for water-stress studies. Plant
and Soil, 39: 205-207.

14.Bhatt, M.J., Patel A.D., Bhatti, P.M. and
Pandey, A.N. 2008. Effect of soil
salinity on growth, water status and
nutrient accumulation in seedlings of
Ziziphus  mauritiana  (Rhamnaceae).
Journal of Fruit and Ornamental Plant
Research, 16: 383-401.

15.Beikmohammadi, M. 2012. The
evaluation of medicinal properties of
Perovskia abrotanoides Karel. Middle-
East Journal of Scientific Research, 11
(2): 189-193.

16.Bradford, M.M. 1976. A rapid and
sensitive method for the quantitation of
microgram quantities of protein utilizing
the principle of protein — day binding.
Analytical Biochemistry, 72: 248-254.

17.Caius, J.F. 2012. The medicinal and
poisonous plants of India. Scientific
publisher, India, 528p.

Y¥

18.Deinlein, U., Stephan, A.B., Horie, T.,
Luo, W., Xu, G. and Schroeder, J.I.
2014. Plant salt-tolerance mechanisms.
Trends in Plant Science, 19: 371-379.

19.Dejampour, J.,  Aliasgarzad, N.,
Zeinalabedini, M., Rohani niya, M. and
Majidi Hervan, E. 2012. Evaluation of
salt tolerance in almond Prunus dulcis
(L.) Batsch rootstocks. African Journal
of Biotechnology, 11(56): 11907-11912.

20.Emami, A. 1996. Plant decomposition
methods. Technical leaflet No. 982. Soil
and Water Research Institute, Tehran.

21.Epstein, E. and Bloom, A.J. 2005.
Mineral nutrition of plants: principles
and perspectives. Sinauer Associates
Inc., Sunderland MA, 390p.

22.Esmaeili, S., Naghibi, F., Mosaddegh,
M., Sahranavard, Sh., Ghafari, S. and
Abdullah, N.R., 2008. Screening of
antiplasmodial properties traditionally
used among some Iranian plants.
Ethnopharmacology, 4(1).

23.Gao, X., Ohlander, M., Jepsson, N.,
Bjork, L. and Trajkovski, V. 2000.
Changes in antioxidamt effects and their
relationship to phytonutrients in fruits of
sea buckthorn (hippophaer hamnoides
L.) during maturation. Journal of
Agricultural and Food Chemistry, 48:
1485 - 90.

24.Ghaderi, Sh., Nejad Ebrahimi, S., Ahadi,
H., Eslambolchi Moghadam, S.,
Mirjalili, M.H. 2019. In vitro
propagation and phytochemical
assessment of Perovskia abrotanoides
Karel. (Lamiaceae) — A medicinally
important source of  phenolic
compounds. Biocatalysis and
Agricultural Biotechnology, 19: 101113.

25.Ghaffari, Z., Rahimmalek, M. and
Sabzalian, M.R. 2018. Variations in
essential oil composition and antioxidant
activity in Perovskia abrotanoides Kar.
collected from different regions in Iran.
Chemistry and biodiversity, 15 (6):
e1700565.

26.Ghafourian, M. and Mazandarani, M.
2017. Ethnopharmacology, ecological
requirements, antioxidant and
antimicrobial activities of Perovskia
abrotanoides Karel. extract for vaginal
infections from Semnan province.



............ bylas (SluwmST ST (olgd 9 (o boudgind E95 (o5

International journal of women’s health
and reproduction, 5(4): 295-300.

27.Gharsallah, C., Fakhfakh, H., Grubb, D.
and Gorsane, F. 2016. Effect of salt
stress on ion concentration, proline
content, antioxidant enzyme activities
and gene expression in tomato cultivars.
AoB PLANTS, 8: plw055.

28.Gitz, D.C., Liu-Gitz, L., McClure, J.W.
and Huerta, A.J. 2004. Effects of a PAL.
inhibitor on phenolic accumulation and
UV-B tolerance in Spiodela intermedia
(Koch). Journal of Experimental Botany,
55:919-927.

29.Hardikar, S.A. and Pandey, A.N. 2011.
Growth, water status and nutrient
accumulation of seedlings of Cassia
fistula L. in response to soil salinity.
Anales de Biologia, 33: 1-11.

30.Hayat, S., Hayat, Q., Alyemeni, M.N.,
Wani, A.S., Pichtel, J. and Ahmad, A.
2012. Role of proline under changing
environments, A review. Plant Signaling
& Behavior, 7(11):1456—-1466.

31.Hayouni, A., Abedrabba, M., Bouix, M.
and Hamdi, M. 2007. The effects of
solvents and extraction method on the
phenolic  contents and biological
activities in vitro of Tunisian Quercus
coccifera and Juniperus phoenicea fruit
extracts. Food Chemistry, 105: 1126-
1134.

32.Heidarabadi, M.D., Ghanati, F. and
Fujiwara, T. 2011. Interaction between
boron and aluminum and their effects on
phenolic  metabolism  of  Linumu
usitatissimum L. roots. Plant Physiology
and Biochemistry, 49: 1377—1383.

33.Hernandez, J.A. and Almansa, M.S.
2002. Short-term effects of salt stress on
antioxidant systems and leaf water
relations of pea leaves. Physiologia
Plantarum, 115: 251-257.

34.Hosseinzad-Behbood, E., Chaparzadeh,
N. and Dilmaghani, K. 2014. Effect of
salicylic acid on growth parameters,
osmolytes and osmotic potential in
radish (Raphanus sativus L.) under salt
stress. Journal of Plant Research (Iranian
Journal of Biology), 27:32—40.

35.Hosseinzadeh, H. and Amel, S. 2001.
Antinociceptive effects of the aerial
parts of Perovskia abrotanoides extracts

Yo

in Mice. Iranian Red Crescent Medical
Journal, 4(1): 15-17.

36.Jaafari, M., Hooshmand, S., Samiei, A.
and Hossainzadeh, H. 2007. Evaluation
of leishmanicidal effect of Perovskia
abrotanoides Karel. root extract by in
vitro leishmanicidal assayusing
promastigotes of Leishmania major.
Pharmacologyonline, 1: 299-303.

37.Jamshidi, M., Ahmadi-Ashtiani, H.,
Rezazadeh, S., Fathiazad, F.,
Mazandarani, M. and Khaki, A. 2010.
Study on phenolics and antioxidant
activity of some selected plant of
Mazandaran province. Journal of
Medicinal Plants, 9 (34): 177-182.

38.Jamzad, Z. 2012. Lamiaceae. In: Assadi,
M., Maassoumi, A. and Mozaffarian, V.
(eds.). Flora of Iran, vol. 76. Research
Institute of Forests and Rangelands,
Tehran.

39.Joseph, E.A., Radhakrishnam, V.V. and
Mohanan, K.V. 2015. A Study on the
accumulation of proline-an
osmoprotectant amino acid under salt
stress in some native rice cultivars of
North Kerala, India. Universal Journal
of Agricultural Research, 3 (1): 15-22.

40.Karimi, S., Arzani, A. and Saeidi, G.
2015. Effect of salinity stress on
antioxidant enzymes and chlorophyll
content of salt-tolerant and salt-sensitive
safflower (Carthamus tinctorius L.)
genotypes. Journal of Plant Process and
Function, 4(13): 25-35.

41.Khalig, S., Volk, F.J., Frahm, A.W.
2007. Phytochemical investigation of
Perovskia abrotanoides. Planta Medica,
73: 77-83.

42 Khalili, A., Hejam, S. and Iran nejad, P.
1991. Comprehensive plan of the
country's water, climatic knowledge of
Iran. Jamab Design, Ministry of Energy
Publications, Tehran.

43, Kiarostami, Kh., Mohseni, R. and
Saboora, A. 2010. Biochemical changes
of Rosmarinus officinalis under salt
stress. Journal of stress physiology &
biochemistry, 6(3): 114-122.

44 Koca, H., Bor, M., Ozdemir, F. and
Turkan, 1. 2007. The effect of salt stress
on lipid peroxidation, ant oxidative
enzymes and proline content of sesame



VFee x‘g’b g D)Loas ‘W Jl.w YY) t:"‘.‘." D)Lo.«s “:3‘9)'3 QL“L.‘S W#Ss' aollad

cultivars. Environmental and
Experimental Botany, 60(3): 344-351.

45.Ma, Y., Celeste Dias, M. and Freitas, H.
2020. Drought and salinity stress
responses and microbe-induced
tolerance in plants. Frontiers in Plant
Science, 13(11): 591911.

46.Mahboubi, M. 2013. Iranian medicinal
plants as antimicrobial agents. Journal of
Microbiology, Biotechnology and food
sciences, 2(4): 2388-2405.

47.Mahboubi, M. and Kazempour, N. 2009.
The antimicrobial activity of essential
oil from Perovskia abrotanoides karel
and its main components. Indian Journal
of Pharmaceutical Sciences, 71(3): 343—
347.

48.Mazandarani, M. and Ghaemi, E. 2010.
Ethnopharmacological investigation of
different parts of Perovskia
abrotanoides Karel. Planta Medica, 76:
123-125.

49.Mbaga, G.W., Mtei, KM. and
Ndakidemi, P.A. 2014. Extrapolations
on the use of Rhizobium inoculants
supplemented with phosphorus (P) and
potassium (K) on growth and nutrition
of legumes. Agricultural Sciences,
5(12): 1207-1226.

50.Moallem, S.A. and Niapour, M. 2008.
Study of embryotoxicity of Perovskia
abrotanoides, an adulterant in folk
medicine, during organogenesis in mice,
Journal of Ethnopharmacology. 117:
108-114.

51.Mohammadhosseini, M., Venditti, A.,
Akbarzadeh, A. 2019. The
genus Perovskia Kar.: ethnobotany,
chemotaxonomy and phytochemistry: a
review, Toxin Reviews. 1-22.

52.Morteza-Semnani, K. 2004. The
essential oil composition of Perovskia
abroatanoides from Iran.
Pharmaceutical Biology, 42: 214-216.

53.Mouline, K., Very, A.A., Gaymard, F.,
Boucherez, J., Pilot, G., Devic, M.,
Bouchez, D., Thibaud, J.B. and
Sentenac, H. 2002. Pollen tube
development and competitive ability are
impaired by disruption of a Shaker K1
channel in Arabidopsis. Genes &
Development, 16(3): 339-350.

A

54.Mozaffarian, V.A. 1996. Dictionary of
Iranian plant names. Farhang Moaser,

Tehran. 396p.
55.Munns, R. and Tester, M. 2008.
Mechanisms of salinity tolerance.

Annual Review of Plant Biology, 59:
651-681.

56.Najafian, S.H., Rahemi, M. and
Tavallai, V. 2008. Effect of salinity on
tolerance of two bitter almond
rootstocks. American Eurasian Journal
Agricultural and Environmental Science,
3(2): 264-268.

57.Nassiri Asl, M., Parvardeh, S., Niapour,
M., Hosseinzadeh, H. 2002.
Antinociceptive and anti-inflammatory
effects of Perovskia abrotanoides aerial
part extracts in mice and rats. Journal of
medicinal plants, 3: 25-33.

58.0reizi, E., Rahiminejad, M.R., Asghari,
G. 2015. Taxonomic study in Perovskia
Kar. by checking the morphologic,
anatomicand phytochemical aspects in
Iran, Cumhuriyet Science Journal, 36:
1718-1725.

59.Petrovska, B.B., 2012. Historical review
of medicinal plants' usage.
Pharmacognosy Reviews, 6 (11): 1-5.

60.Pirbalouti, A.G., Ghahfarokhi, B.B.,
Ghahfarokhi, S.A.M. and Malekpoor, F.
2015. Chemical composition of essential
oils from the aerial parts and
underground parts of iranian Valerian
collected from different natural habitats,
Industrial Crops and Products, 63: 147 —
151.

61.Pourhosseini, S.H., Hadian, J., Sonboli,
A., Nejad Ebrahimi, S. and Mirjalili,
M.H. 2018. Genetic and chemical
diversity in Perovskia abrotanoides
Karel. (Lamiaceae) populations based
on ISSRs markers and essential oils
profile. Chemistry and biodiversity, 15
(3): e1700508.

62.Pourmorad, F., Hosseinimehr, S.J. and
Shahabimajd, N. 2006. Antioxidant
activity, phenol and flavonoid contents
of some selected Iranian medicinal
plants. African Journal of
Biotechnology, 5 (11): 142-1145.

63.Ragel, P., Raddatz, N., Leidi, E.O.,
Quintero, F.J., Pardo, JM. 2019.



............ bylas (SluwmST ST (olgd 9 (o boudgind E95 (o5

Regulation of K+ Nutrition in Plants.
Frontiers in Plant Science, 10: 00281.
64.Raghavendra, H.L., Yogesh, H.S.,
Gopalakrishna, B., Chandrashekhar,
V.M., Sathish kumar, B.P. and Kumar,
V. 2009. An overview of herbal
medicine. International Journal of
Pharmaceutical Sciences, 1(1):1-20.

65.Rashedi, H., Amiri, H. and Gharezi, A.
2015. Assessment of phytochemical and
antioxidant properties of the Capparis
spinosa L. in Khuzestan province.
Journal of Inflammatory Diseases (The
Journal of Qazvin University of Medical
Sciences), 18: 11-07.

66.Rustaiyan, A.H., Masoudi, S., Ameri,
N., Samiee, K., and Monfared, A. 2006.
Volatile constituents of Ballota aucheri
Boiss, stachys benthamiana Boiss. and
Perovskia abrotanoides Karel. growing
wild in Iran. Essential oil Researcher, 6:
3-5.

67.Sabbagh, S., Niakan, M. and Gholamali
pour Alamdari, E. 2017. Evaluation of
compounds, total phenolic content and
antioxidant  activities of  Salvia
mirzayanii. South African Journal of
Botany, 93: 92-97.

75.Yildiz, M. and Terzi, H. 2013. Effect of
NacCl stress on chlorophyll biosynthesis,
proline,  lipid  peroxidation and
antioxidative enzymes in leaves of salt-
tolerant and salt-sensitive  barley
cultivars.  Journal of  Agricultural
Sciences, 19: 79-88.

76.Zhou, Y., Tang, N., Huang, L., Zhao,
Y., Tang, X. and Wang, K. 2018. Effects
of salt stress on plant growth,
antioxidant capacity, glandular trichome

density, and volatile exudates of
Schizonepeta tenuifolia Brigq.
International Journal of Molecular

Sciences, 19(1): 252.

Yy

some primary and secondary metabolites
of  medicinal plant Proveskia
abrotanoides  Karel. in  different
phenological stages. Journal of plant
environmental physiology, 12(45): 14-
26.

68.Sajjadi, S.E., Mehregan, 1., Khatamsaz,
M. and Asgari, Gh. 2008. Chemical
composition of the essential oil of
Perovskia abrotanoides karel. growing
wild in Iran. Flavour and Fragrance
Journal, 20(4): 445-446.

69.Salachna, P., Piechocki, R.,
Zawadzinska, A. and Woskowiak, A.
2015. Response of speckled spur-flower
to salinity stress and salicylic acid
treatment. Journal of Ecological
Engineering, 16(5): 68-75.

70.Siddharthan, S., Yi-Zhong, C., Harold,
C. and Mei, S. 2007. Systematic
evaluation  of  natural  phenolic
antioxidants from 133 Indian medicinal
plants. Food Chemistry, 102: 938-953.

71.Somogy, M. 1952 .Note on sugar
determination. Journal of Biological
Chemistry, 195:19-29.

72.Tabefam, M., Farimani, M.M., Danton,
0., Ramseyer, J., Kaiser, M., Ebrahimi,
S.N., Salehi, P., Batooli, H., Potterat, O.,
Hamburger, M. 2008. Antiprotozoal
diterpenes from Perovskia abrotanoides.
Planta medica, 84:913-9.

73.Tareen, R.B., Bib, T., Khan, M.A.,
Ahmad, M. and Zafar, M. 2010.
Indigennous  khowledge of folk
medicine by the woman of kalat and
khuzdar Regions of Balochistan
Pakistan. Pakistan Journal of Botany,
42: 1465-1485.

74.Valifard, M., Mohsenzadeh, S.,
Kholdebarin, B. and Rowshan, V. 2014.
Effects of salt stress on volatile



Eco-phytochemical Journal of Medicinal Plants, 9« Year, Volume Three, Autumn 2021

Study on Phytochemical diversity and antioxidant properties of extracts
from different populations of Perovskia abrotanoides Kar. in Eastern Alborz

Farzaneh, M.l, Amirahamdi, A.Z’s*, Poozesh, v.E 3, Salimi, | R
' MSc, Faculty of Biology, Damghan University, Damghan, Iran
?Assistant Professor, Department of Plant Sciences, Faculty of Biology, Damghan University, Damghan,
Iran
? Assistant Professor, Research Institute of Life Sciences, Damghan University, Damghan, Iran
*Assistant Professor, Cellular and Molecular Department, Faculty of Biology, Damghan University,
Damghan, Iran
Received: 9-3-2021; Accepted: 5-9-2021

Abstract

This study was conducted to investigate the biochemical diversity and antioxidant properties
of three accessions of Perovskia abrotanoides Kar. in eastern Alborz mountain range including
Semnan and Mazandaran provinces. Flowering specimens were collected from three natural
habitats of Damghan (station 1, 1504 m), Kordmir (station 2, 1672 m) and Shahrud (station 3,
1285 m) in July 2018. The amount of proline, protein, soluble sugars, phenolic compounds,
hydrogen peroxide, potassium, copper, zinc, iron, nickel, magnesium, manganese and calcium
as well as soil salinity were measured. Methanolic, dichloromethane, ethyl acetate and hexane
extracts were extracted by soaking method and the antioxidant activity of the extracts was
evaluated using the DPPH radical scavenging capacity. The experiment was conducted as a
completely randomized design with 3 replications and the comparison of data means was
performed using Duncan's test at a probability level of 5%. The results showed that the highest
amount of proline and potassium was in station 1, the highest amount of protein, phenolic
compounds, soil salinity and magnesium content were obtained from station 3 and the highest
amount of iron was observed in station 2. Moreover, station 3 had the highest level of
antioxidant activity in all extracts, and all stations had the lowest level of antioxidant activity in
hexane extract. Dichloromethane extracts in stations 2 and 3 had the highest level of antioxidant
activity, while in station 1 the highest level of antioxidant activity was found in methanolic
extract. Therefore, we concluded that with increasing soil salinity, the phenolic content and
antioxidant activity of the populations of P. abrotanoides increase.
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