10.22092/ijmapr.2018.115396.2139 :(DOI) Jlimys aulis Ol me s pssls oS Slidos a5 e aslinbegs

(\WAV) AYS _AFA aio 0 o ez XF Wl

(Nepeta catarial.) sl4 5~ ludig Scwrns 31 S 9 homignd 9 Sub Egid qw) g
GC/MS 9, RAPD  Jgg0 5SiLi 31 oalitul b

"ol Jesamae 5" ulie a5 Masl 3L el
iy (55508 5 mio eaSS Mo o8l Jame sk 5 4ty (S5 I5ST 5 poke a5 (65550 m 05 S Ll o] gt sy 5 — 8
amin_4156@yah00.com : S 5 ;S )2l (ol S

ol ole o r\.u Ssls (8 9kaS 0aSisls (65, laS (655 855 g At a8 g amasls - Y

slalole os el sy (63, 0LaS 0aSsls (5,5 5LES (6550 555 5 05 8 Slesls =¥

VWAV sl 3 pdy b WAV cigosl il ool b \WAF s e ol b

oS
sla S s ol a5 col plelins ol sle 4 late Jane 5 lsuslal 5,15 LS S (Nepeta cataria L) la 8 Lua
S RAPD JsS050 Siles 3 ealinal b (slay S gy o5 51 e (plonn gid 5 (S5 55 eaiod ol 3 ol Gop o0
Sl S Al 55 Sl e A 6J3T@’. Cilise sbol&iy s, 5l oS cal alsn sbaplal as g, GCIMS 2y,
53 Comar \O .43 eslizad POR _2ly (sl RAPD Jislas S50 \) 5l .3 oldl CTAB 55,0 DNA ¢l
a8 s e 8 o Ol 0 s ol badlie 4wz 5 lass 4z ol Jols mls eled e
AL T e sy b Guiled sl 8 8 515 lmndisid ) S50 Comar A wdd (S3lpan Coumen 10
55 ol GlacS 5 TN e+ GOIMS 5l Jolo alss el a ol bagman and uilad 51 a3 TV sl 2 ool
%V N PR H IS WP POTIUC ISP W e S\ PUVERS ST FIL UTINPRC G B EWN G Sl
530 S | ol b 5 odas e 058V s pl ae s plelis (bl slaaS 5 78575 5 744/A JAT/AY
S35 2 Sl ams el sy Gl ol SbeaS 5 5l s Wl e L) b S o 8-y
adlas sacman 53 el oo JoSts S 5 aglie . wiad auaih o5 S ¥ 5l 3550 sacms GCIMS slassls
bl (S35 Sl 51 2l el ol 45 a5 lite n b &S 5 S B 5l e A il ld o8 515 ol st

Al Q-{«-u 5 e (S Jelse a5 Lo c):“ 5 tu?)‘ s les b, @l sl bewmas cpl (s



AYY

) Sl i U e il Sl 3l
J S 5o ol e (amiy 5 wlse) gl s b s (Loass
> Nocataria L. il 5hael S5 gl 54
Ol SIS 3 8 @b olsiea i skl
o oL ealasl glapl s cel 503 g pls siae il &S
Zhuetal., ) cul sud sslinul (W 5a oo S)smld cu
Dl 3 § 3 A Ams o s Gl Olaios (2012
= il bl LS ol s 55 e iS5
5 ke 5l el Klg e el cpl &Sl sl
Ao cdsl (ugp e b plelis aal oslan S5
i3 iy o3 el 5 cmnl oS addllas o
el 03 S oy Glsl 3 3l olS e s IS0
b ool amly L a S Sl pblS e
2l b Lg! 55 sbaasia 53 59 g0 s
b, S5 g5 s COW RN WY ols
Gl S50 b 255 b 5l oS asis Lol
SUL JySIse sl i, (Fars & Zol'aa, 2003)
9 A e Sl Sl i sl sl sloss
sl ol olal ol o ol IS 2, a3l5 e
g5 .(Paterson et al., 1988) aial wudbp 3 sbla
BT 5 el ol b aes ulud 5 4l S
ailge e ool Glaal s LS S5 Alols 5|
g5 om S 03 S sbas 035 ol J5SUse sla Silas
S J S s 6\‘%@@ O 00 N LIS S5
ol ol oSS ol el SRAPD Silss i e
Sl s LB oUlg sl o PCR (35, 5l eolanal
iy S 5L aSST Jolas 5 ansls (S5 55 g
2l L alie o an e 5 U ol e b i (550555
e Sy s (KUmar, 1999) 5,15 JsSpe sl Solis
L (Ziiphora tenuior) S\ w93 ¥4 Sws g%
Gl g a5 el 45 1z 4l RAPD Solis
Hatar & ) $ad wedii 05 8 7 3 oy 3530 s gad
L) oo as s VY 55 (YY) Dalir .(Zamani, 2012

0 oyl FY s ol nl eme 5 op)ls LS Sladss aslialegs

doddo

oS 55 5l =S (Lamiaceae) oL eln o3l 55
el 53 6345 (s 55 S S bl sl
olS o)l b e 5 sl e 215 50 o4 s olexr
3 S Blad 51 oy ol (LS sl sla ) 4y slase
Zargari, ) ool sl 5 gt ()l ples 5
a5l S (Nepeta L) Loy, ois (1970
§{ TP S D U PNE A WELT P P S S
el eadoas (a8 oler 5o il 5l 658 YO
o] L) e bl Slelis,) Ho s o) a8
AR el o)l el G 3o dles
Ui 31 Csb e 5 s S (oo 53 5 Laass S5
o) 4 slane laa S sluw L(Rechinger, 1982) uu s, .0
L s dlacS ile oS $8 2V 5l e ol 5o e
il 53 503 sale oSl G sl e dlenis
035 o3 S & son b S il s wlns sl
astasly il Lassln gy, balol Uy 5 o1
itls say i ol oS L2l (Jamzad, 2012)
Sajadi & ) st sslizal e b s glys sla sl
olee,s ¢l — N. cataria +—,5 .(Mehregan, 2005
sdas 5,3 S sl » N. menthoide 4,8 . 5,55l
Sl oleeary N. bracteata 4558 (S ol se s
olsmeas N racemose as S 5 e 5 pulad (riias
s Bl ool 5550 s\t cpizman 5 0AS S sie A
i S ssls o5 (Mojab et al., 2009) .|
5 bl Glags, 4 IS 5 b Nepeta il
0313 G Laas 8l 53 552 50 (oS 5526 izman
aas e ok s (Ghannadi et al., 2003) s 54 s
S8 Sll 5 SG5d e ol No cataria .l &S
OsSVLLs cals cdes ol a5l 55 6 Koo
s 22 5 2o as ol BSLus cuols Gl
s ool plis C‘L—“’ BRI S P PPN IR
s 030 055V s 5w 5l (Nedjalka, 1996)



e 2o b0 (S5 ¢ 55 o

F oSS N eSSl us s oLle A S as
e o i e o LS Ly o Y s
{(Fakhr Ranjbar, 2010) 5S35 o) 50 sa— 1
N. cataria L. julel ol oS5 (s 503 Lidss o
9 A d e S S5y S8 s, 5l eslizal b
A o= 5 oSS s g5l o) sses o S 5
$9y — 4= S| (Heuskin et al., 2009) us S 3zl 8
S Lal s rL?d\ Sl ol s sla 8 (WP Niks
ol o o) D3 5550 SCumen (65, Ados
Comaz \O (S5 £ 55 G cnl 53 550nll .ol eas
5 dd ey RAPD S5t 5l solie ol Ly sl
a5 bl sl g o eslizal | sSie slacumen

XA ey S ol cbaadse a4 5 slas s

AYA

3 S 552 GCIMS 25, s RAPD JsSUse Silis |
IS as WLVFY (Jols WL AVFA Sl (S5 e 0
Ko (§Agdiand bﬁj_g Y o u—“‘-’j slaa s g
Sl U (Zataria moltiflora Boiss.) (5l e cpdus)
ol laesls iz v, , GCIMS 3, s AFLP
a5 S e 05 80 551, w3 AFLP Sl
)\J‘B bﬁjgf B \) wa_,.}) ‘@\Mﬁ L;Lbu.)\.) 6\4..«4_9:-
L (Y-V-) Fakhr Ranjbar .(Hadian et al., 2011) sls
NN, peilad ea3 N cataria L. uslwl )
Seslial U Gl glacS 5 plels 5 8 215
lelis Gulud 5o S5V 5 as Ll GCIMS oK

on 250 Carex VO oLl 05 5 oLl e Condpe s e Sl gl m;u"é*? dow =\ Jsa

(Nepeta catariaL.) gla_ 8 lua s

chw 3wl gsuT@? Joe
55 S S oWl Jsb Sei/ oLl a2 e
s/l Ol g / (alaie) oylinsd

Bafql YAoYE 00° Y¥' Y. Vsl =5 \ Coa
Bafq2 YAoYE 00° Y¥' Y. Yl -5y ¥ Conen
KOH1 Voo vy 0N 08! Yo V4 XS~y M ¥ ot
Mijanl YA® ¥Y' OV OV’ ¥aYe Volme —ple S ¥ Conen
Saqderl YA° O ove oY’ WA - Ve —5le S oo
KOH2 0\° OF' ¥eovy Yo - Y4 XS 4 0 &S § Comax
Dalfard2 YA® OF WAAGY VFVA Yo,ls ol S YV Curex
Mijan2 YA OV OF \YAY Yol =0l S A Corax
Sirch Yoy OV Yy \VY - g —0b S 4 Comax
Dalfardl Yac ' ove Yo' YYF Vol -l S Vo Comex
Saqder? YAC FA' ove oy’ Nias (o) 88) ¥ s — 5o S W\ Coner
Bahabad Yoy ose Ys' V00 sUlg =5 VY Core
Taft YA©FY OF° Y VY- s -5y VW Cone
Moh-abad YA Of' ove oy’ VAAA &5 3Ll aame —o)Ls S VE Corer
Dehbakri Y4° o' Qve of! AR 5B =l S VO Conex




AY'A

VY°C los o S50 Ly wids \ Sdeay S50 »
2 ElaE Y s a S b eSS 5 adEs Y ey
55595 S (gl ozl 3550 o8as a3 2ol VYO (sles
Jos (Bl 555 Sl &5 5l 3o cp) 53 PCR oY s
Sy e K5k Consort oS ,e 5l sas o)l & ENYY
S oa PCR (DNA &0 2 4 5,585 81 5L » ol
RSP EVAR Jﬁr&rg) Sy 6)\-@)\-: A s S
3 Jols byl 5o S 6ol (170 Jyl okl 5 470
o Sl Al wsn, el ag b bSals
53 o585 S0z ezl 7Y 5,871 5 51 PCR &Y yeama
e I ) Cell ¥ o B Saeny Sy 4 205U,
chle b owleyy paasl Joloe 3 4885 N0 Saea U3
933 (0 6}:‘L<3J Js 6;#L<b N dee Ve
Gl s&aws gy el b osines i an b
O3 il sle anl Cv Syngene Ja. Documentation
bds 5l os el 23 o8 boly saslin 5l 5 3 8
Gen snap (Ver 6.08.04) i3l 3 bow s Gl a3
(Haji Rezai et al., 2008) 1 g _-Se
ol Sals a5 moly bl 5l S e o5l
L Veebp st Sl S5 035 5 Jsb
ST 4 by slads ol s Genetools ) 3ls
sl 5l So e sy pae Logry il (asis
el U e oy S5 51 a oz sanlins
il o5 53 5583e Sledbl 5 st asiladl i 5)
A a5 Wb K i e ile O pon JuS]
5 (Ver 2.02) NTSYSPC 5l5h 5 by Jole s sle
a2 UPGMA 55 5 (mals 4l o 5 el
A a2 izl A e A g 0] 55500 5
5 01 5 ol saam 55 OO 5 el ol slaadl 5o

D e

0 oyl FY s ol nl eme 5 op)ls LS Sladss aslialegs

S YUNEIC S WO 3t g oo Sl ol e

5 o= bl Couie Comen Cota ) S ool 58
plxl GC-MS 2y, L lacmesr s S 5 plelis
Sdo s S A Camad gl i 4 sou 5l eslanal o

W r\.)é\ @L_Mﬂy_g oS 5 u‘\““j b mas

o095 9 Olgo
P sl s 6J}TC-?

Sl S sy a8 sbcwms ol bl
el 3w 5 (V Joan) 0 gs)ﬂ@-? iz bl
Lad 6,10 w8l giels sLeSL 5 s

S5 g soR
sbosls 5IUT 5 5,585,501 PCR 2l DNA £ 5l
RAPD

5y 3 S il 5l g5 DNA £lsadl Gl
L osi £l el DNA iS5 oS i oolind CTAB
Pl Gy e A e (5 e 5885 Sl g Sl el
(Y Jsas) RAPD cus,dS5 V- S50\ slaw PCR
PCR (¢ ds Sn YO [28ly o 5328 8 )l 3 eolisal 5,50
Oengll chle L oess glsad DNA L
cble L dNTP y/opL &-mM cble | MgCl, Yul
cbkle | DNA Tag Polymerase -/yuL .¥/0mM
PCR s Y/OUL Yum cble | S5l yul ounit/ul
Joel s 5l ss OV VE/VHL 5 0\ clle gl
Baws 3 3laih oy (2l Jole as eolicad
Bp S Ospon Mastercydler Ju) ISl s
e AF°C clas o el gl s claids )
03 AE3y ) Odedy QU‘\.’J ol uly Jols as > ¥
Gl ae slos 3w, SSDNA & S5kl Jlasl A¥°C



e 2o b0 (S5 ¢ 55 o

AY -

s 53zl RAPD (s 85T 15 5 b =Y Jsux

Sl gus s s JIy ES{EINE iy
CCTGGGTTCC UBC9 \
TCTGGTGAGG OPD04 Y
AAGCCTCGTC OPC13 Y
GTCGCCGTCA OPDO3 ¥
CTCACGTTGG OPNO1 0
GTCCCGACGA OPCO7 4
CAGTGCTCTT 05l YAA \4
GGTCAACCCT o5k H A
CTCCCTGAGC UB53 a
CCTCACCTGT o5l d y-
TGTCATCCCC OPC12 N

adiios (glod 0 LB gte 4By £ e 4 3l S il ax o
J\JJ/L;J\_N Az o Yy. jYO’ quj\...u)\.{..j)&)}

R PINTS:- UL S INPw PAPRTS 3

(GCIMS) oKy Slasin

o c-wu—J’ ay Jeae (SIS 5les S35 o8

o5 DAVOC Jae Agilent (Mass spectrophotometry)
9 e e +/YO 3l b e ¥ b 4 HP-BMS
O e s S /YO S 5L Y culis
sl =)l > 4l 55 5% Phenyl Methyl Siloxane
a8 e sy B 5o dads ) S 4 (st 4l
e Lol S e s YO clas s g o anzls
slas o 5l Gl ads oo, S sl 4550
Sles i Ui yte 4ids o e 4l S sl am 3 YA
TSR A RIPR [ DRI P WV L) PSP S R
e Vol e b esle Jels 5 sl S sl

S5 s 0o NV Ll Gl iss 6550 5 iy

stlondi 528 ¥ 55 g 2
W e

Cmmaz V0 5l Cmpman A 5l bl 2l 3l Jae
Sl Jolz oS Llos slacad 5lgla S Laiy
Ly ks 25,4 5 (Celevenger) zi,lS oS |y IS
3l oslial Uy e tac ool ol ¥/0 Soany 5 ol
s Jatte il (o patne S0 b 4 bl (S
Pl oy Uy ac i s Gl culg s s
LAz 5,la& F°C s 55 GC-MS

(GC) 1.5 5ilos 55 sas Slaiuin
o5 YAL-A Jus Agilent Bl 8 5l S5 o Kens
5 ol /Y0 sls e b 4 HP-BMS
O i iy Son /YO S 5L 4N calss
sl (sl 4l ;5 5% Phenyl Methyl Siloxane
4S5, 8 Bl e pn Fe 5o 4ids ) Do 4 g 4
O e Lol , 8 sl as o ¥0- los b 5 o axils
YA© las 5o 5 cadl ol 8l aids ol S sl ax )



AYA

S0 sl S Lty il s 5l 4 4l
by GOIMS 3 ol sut oot slaersS s
Cdd 6‘jjﬁyf4.uj>}bu\.&4aj>612 SPSS)\JB‘rj

AL ) (g ) 90 4 ged

RAPD S5l bl lat 3 4525 5) Jols gl
aSan 2S5 e S3EINY Lawg wb V4 sl
e K S wL 0 sl 5 S as LYY Jels
S5k Caa YA b Y0 sagame 5o Lol () JSa)
Ao b e (WLNVF) oo oSS anbid sl o rig azmals
S5Lel 4 by e (WL F) slaw oy 2S5 OPCO7 5]

.5 OPD04
Ll S Laas sy cilie Cuman \O (S5 g5
59t gy RAPD Lol 3 )Y moly ol 51 ealina

05 S ¥ oo Lagss asladss 4o iy 5l eslimal b

(Y JSa) was bl Gl

0 o lez FF ula o]l loms b oblE Slidey aelnbeys

ol sas LS oS 5 ol
oows a5 85 Jli oS b Jols e il
(GCIMS) o o i & Joaze 38 SIS 5k S
S p s LS el e sbdib s was sy
Gy ab gy 0 6Ur‘ffﬁ\—w§ 5 bl glagé ) ol
<!~ (Retention index RI) 1531 slaasls .l
ol (CoCua) Jo s sla oS 5 b el ol
G5 Lol Bl s 53 GC o&ws ay sl
A Ao 153 el gl 5l salizad | sl
alie Uy L olad sucms JSiss b oS5 lelis
L odel ey ol sl pasls 5 o x glacib
slulenl Gla S5 ol pasla 5 e Gid
51 ool | izan 5 (Adams, 2004 :Davies, 1990)
Gl il 3 5550 3 lulial Lo slacSily
oKews Lab solution 13l 5 55 35 5« Wiley 5 NIST
slr oS5 5l o s do s s il GCIMS
g ey L il Gy samns S
sodieay al covny by e rbfﬁ\w; » el e

505559 5 o sl S ks e 53510 s UBB3 Kol L IS s sla 15— UK
Al v Sl Yl o Sl Al 0 Sl olle f Sals Y4 JSE Y Sals BV “iw NSl ws N Salb

Tobns NF Sale iz AT Salr Fodie Y Sal O e ) Sals Al ) Sale Yol 8 Sals S sblaae A Sals

Ll Ji\..:.; M (o S N0 Sl



oo 2o b s (S5 0 05 w2

o= =T 58V g eyl 5 s plulis
5 J95 500 S gme=Y (LSl s 50,18 ks 5 ) S-
o plebe Lol slacS s olaea Jotim—AdN
A e 5 ol glasle was gl oS 5
03,50 ¥ s 5o ol S bl sla iy 5o S5
Sl Jmols laesls (glac o 4 o 5l ookl | cilons
ol ) 3 e e o2 GCIMS

(F JSC8) s o 05 8 a4y plisla S5

AYY

addfo e ol gl ol Glaadlse 4y 4 20 s
A Ay ¢ 55 ool 3 1) g op ey &S LS
b ot S ol SIV/YY 5 Z0NV/RF JAY/ Y
(¥ JS) o g0 O el iasles S 6,\..‘\,.“
Hloas ey ' gliza 05 50 3 biluwaes
Copmaz A 55 alsa slapll 5l Jols sl
Shaes saalze ~<4)p-< 355 Sy sla S sy
Sedslcny glaci b o r‘;}t‘ﬁ; J—s 94 520
S5V ey g 3y 5me Slna 50 1S 51 GCIMS

./_H\"-\

i ol
J |Ran. "\
i y

;]

'\ Miazl

)
Bafiq2 4
- §

Bahzkad III

Mok-abad

—m

42

Coeffeeat

T
a5l

RAPD J S50 S0l 5 aslizal § glad s 4520 51 Jools 185,000 =Y IS



AYY 0 olad FF ala ol e 5 s SLS Sl aslialegs

—_—
- -
= o
i i Mjak,
2 5
Ir' Dafgd
; i
Daferdl
i
I\
\
k)
4
N
.
Dl a0t b L
Pk ———
‘\_\\ r
o S, o
21
e S B
o .
fa"' Dribukri “.‘
| |
) !
2 . . . . . . . . . . . z
54 oz I;‘:y b7 b3
-l -
~ e
e

Shol sbadlze 4 o 5l Jolo ar 5 O Y S



o b by (S5 ¢ 5 o AYY
w_)ﬁ.})}ﬁd‘é.g‘)flméﬁﬁ:WAJ‘buc‘Jﬁh‘duwﬁb‘&wéu\rﬁs‘;—r Jsax
oS 5 a2 o>
A v 5 0 f v Y \ e oL S 5 oy
Yolre  Yoolds Vool Youie  Vuiw  ollawse T SR (RI)
A \/¥ A AOY E-2-hexena )
-/ -/ -/ \/A vy a-pinene Y
/Y </ 4V sabinene Y
/0 /% N /0 A4 /X /0 iz % B-pinene ¥
\/- A ARAR) 1,8-cineole 0
/N WO borneol 7
/Y ARVAS a-terpineol v
¥ £/¢ /Y N4y methyl salicylate A
/¥ /¥ -/¥ /Y /) /0 “/A “/A \TYVF 2-methoxy-p-cresol q
LY \YY- neral \K
\/A Yoy piperitone oxide A
./¥ \YPA gerania \Y
/Y \YAY E-anethole A\
- /Y Y- carvacrol V¥
</ </ YN piperitenone VO
7 AMA - NANE L YS/A VA YE/AOYYAN Y Y04 g‘ez;;tage Y
\/Y \YFP piperitenone oxide AN
Ve/0 VY AR/A SRR ONF VAN NY/A V8 YAy n‘;“elt;“;%@r;e YA
Y/5 Y/Y VO Y/A \/% vy Vet n‘;“e't;% . \4
</A -/4 /0 /Y /0 /Y /Y VFAVY B-caryophyllene Y.
/4 VPO a-humulene A
/Y /Y VFov E-B-farnesene vy
\/Y \OYY eugenol acetate vy
-/4 VoYY elemol v¥
/Y \/§ \OFA Z-3-hexenyl benzoate Yo
/A -/A \/Y /A A/¥ /0 -/ -/A \0OA-  cayophylleneoxide  Y#
/Y VaAA- hexadecanoic acid v




AYO

CASE 0 5
Label Mum +

0 oyl FY s ol nl eme 5 op)ls LS Sladss aslialegs

T SPPIE L PCOP.
2las

G —
I

Z\J.‘I.L.u —

1.uL55.1

Zaglils
BT

o 250 Cumazr A GC-MS 5l Jools baosls glad s 4320 5l Jols o1 85,005 -F ISa

Sl el o 5o s slind g ST a0k s
lad s a2 () gl Sl el ol Sxues S
55 EakED) (Yo ) oS 5 Liu ~°>J§s‘ o g
oleelia o, 5l Lamiophlomis rotate sl 5 cuaes A
Cmmazr 095 1 @YU gt &S K ga adlllae Co5 a s
L e (Yo -) o), 5 Pezhmanmehr s S 21 8
S35 £ 55 AFLP 5 RAPD (sl St 3l osli_
2 P 5 | PRI PG V. P ENC R PRT-X1 5
bools lad s 4525 s ulal 5 253 S 5518 o)
N3 05,5 a 53 gy 3530 Comem cia GC-MS
I P S W W RN FIPPY Rt R
055 om) Sl 55 aed ¥ [ 5 Vol ooy 55ne
Methoxy-—Y S5 5 a5 05 sl 4 )l
05 8 . cuils S5 05 8 ol Sl 535 aes s p-Cresol
B S 5 sy Sleay pys 0 8 Yol 5 Vo Ws s
o Soslize oy 4l 5l s 5 JstiraAl) Al
ol 33 035 s L ab g 05 86N S 1p e 05 8
B AL L PRI PAR S EPE R EFRNP R
23 48 (Olwl S35l S5 2y crized 5 A5
L S5l y ezl sy ki sel )l Ko

2 sl S Lk Coman \O ladss 425 ol

aials 2 8515 Gilie 05 8 Sl 5o /Y alas mha
Jal o S (Y JSK&) 55 /846 /YY o Sss alis
slacw sy Jala dolos S 05 il 058 05 53 sl
0390 S5 ) Olen ¢ sSems 3Ll dama Ll Y 3L ) 33
3 Yo, 5 Va,ldls slacassis pos os 8 05 00 s
alas ot Jol s, S 05 50 sl 5 V3L sl
NOUSHPPJNR SFS S5 P TR S 3N PR 9
S o Y JdSES 5 ) danl s s TR V1 sbow s
5 S oS 25 0 Yok 5\ Lie a5 s S 05
L S5 aols o iz P 558 25 T 95
Yoloms Gl pom 05 S 53238 )13 ey 8,5 2l
3,03 13 6 Sems il i polem 058 0 5 8 8 1S
omals Laey 8 Lle Ll S5 deols o migy oS
o adlie 4 5 255 0 saalin ¥ JS2 53 48 sl
Ans e 1305 S0 55 1y g 3550 Cume VO o
i 48 Ll 51l Gl sken las s 420 el b«
2YE g puilly amar 55 50 ol ol adl e 4 g sas
o3l el JUst 55 50 M8 lsnn i ol ksl e



e 2o b0 (S5 ¢ 55 o

ol ol sl asas Ll o slaay Niks
RVATA DI WV & VA'DIRRWELCANVA gaVA DI PIIWy
PRVAZAY IR [ (A/AS ISR N S P
ciomad (NE/V) Sl [l (Y0/V) Jsd skl
Slaw peimad LAy 5 (F/Y) bl Jsly5 5 (47/F)
i ol ol il s JSas o oS5 o iy
(INN/A) Jsttam AN (V) eyl el
Al e (LF/AY) slS=Us 5 (19/2) J ol pplay— T
slacS 5 4w lis (Batooli & Safaei-Ghomi, 2012)
sy s sus anllze s u,.JLJ aMJJ.&...;
=6 seo,ls 0 s Sladlas Ly o slate e L
sl b asle b ol Gy, bl (55058
s el i (Sl e Ll 545 CJM 5 8-55)\

aaly (S5

&l 35wl

solaiw! 8590 2olo

- Adams, R.P., 2004. Identification of essentia oil
components by gas chromatography /quadrupole
mass spectroscopy. Journal of the American Society
for Mass Spectrometry, 16(11): 1902-1903.

- Akhgar, M.R. and Moradalizadeh, M., 2012. Chemical
composition of the essential oils from stems, flowers
and leaves of Nepeta schiraziana Boiss. Iranian
Journal of Medicina and Aromatic Plants, 28(1):
28-34.

AYF

slie o 3 pi e plete Loy 8 L 5l syl
ol 5 oS3 slaesls Gl gl s 4
SAl el Slas Jlasan olaigid sLaosls
Gl el 595 =4S Giios S5 52 (Y0VY) oS
sl slacad Gulal sl plnil iy 3 Loy
[FRUNICIER ¢ JPON PR - B WS IS YRS PR K S PRV
ol 53 25 e Gla S sdas s S plulis
osS¥Ls-4a0, 70,780 (¥NV/Y) J s AN Juls
— v O/F) gl (O/F) g 5T (ANVE/0)
35 3 m (IX/0) =ty 5 (1/0) I ((LF/A) Jio¥
Ol aibate 51 (951t Gladip (ke s K
P RPN g ool ol o gl o 4l
ol L ks 2,00 aiBlas b ol S S
Slacs sy eams b e i el Jam 58 el
(GC) 558 B £ 5las S sl ol&as 31 mslizal | il
(GCIMS) o gt b 40 Jozo 538 31 S 5005 5
sle £, 51 So e s mas plele 5 gl
S o pllis S5V LS s sl il
STAV/EID & S o (FA/Y 5 LFO/F) J st A )
o S 5 5N /8 5 TNV Sl g5y 5 (1AO/A
55 S by S8 5 Al Guilal s (o3 4 sdae
S ol 3 eas plilis (S5 VA ol )
5 UNY/Y) s, S ((AYA/0) Jsi—w—Ad)
| el ool s oS5 (ANV/Y) 0] i 58
(o2 205 Pl ace a s a5 b e S
Pty san ) Gulal ao)s o it dsew—Ad
sl a5 8 5l ol 55 48 58Vl sla ey 5l 5 o0l
Nepeta schiraziana +s,5 s wia—s i, S Nepeta
> (Akhgar & Moradalizadeh, 2012) sz L.l
o 3458 A il ol s 5 Ko oo
o= slwas g sl an plals ailats luasy,
s394 slwas s (Nepeta gloeocephala Rech. F.)
N. laxiflora ) s s\a s 5 (N. sessilifolia Bunge)



AYY

(Lamiaceae). Journal of Chromatography, 1216(14):
2768-2775.

- Jamzad, Z., 2012. Colorful Flora of Iran (Labiateae
Family). Publication of Research Institute of Forests
and Rangelands and University of Tehran.

- Kumar, L.S, 1999. DNA markers in plant
improvement:  An  overview.  Biotechnology
Advanced, 17: 143-182.

Liu, J., Wang, L., Geng, Y., Wang, Q., Luo, L. and
Zhong, Y., 2006. Genetic diversity and population
structure of Lamiophlomis rotata (Lamiaceag), an
endemic species of Qinghai-Tibet Plateau. Genetica,
128: 385-394.

- Mojab, F., Nickavar, B. and Hooshdar Tehrani, H.,
2009. Essential oil analysis of Nepeta crispa and N.
menthoides from Iran. lranian Journal of
Pharmaceutical Sciences, 5(1): 43-46.

- Nedjalka, V., 1996. Constituents of essential oils from
Nepeta cataria L., N. grandihora. Journal of
Essential Oil Research, 8: 639-643.

- Paterson, A.A., Londer, E. and Hewitt, 1.D., 1988.
Resolution of quantitative traits into Mendelian
factors by using a complete linkage map of
restriction fragment length polymorphisms. Nature,
335: 721-726.

- Pezhmanmehr, M., Hassani, M.S., Fakhre Tabatabaie,
M. and Hadian, J., 2010. Evauation of genetic
diversity and differentiation of some Bunium
persicum (Boiss.) populations using RAPD markers.
Environmental Sciences, 7(2): 63-76.

- Rechinger, K.H., 1982. Labiatae. In Flora Iranica. No.
150, Akademische Druck-u. Verlagsanstalt, Graz,
Austria, 590p.

- Sgjjadi, SE. and Mehregan, I., 2005. Chemica
congtituents of essential oil of Nepeta daenensis
Boiss. Journa of Essential Oil Research, 17(5):
563-564.

- Zargari, A., 1990. Medicina Plants (Vol. 4). Tehran
University Publications, Tehran, 923.

- Zhu, J.J., Berkebile, Dennis R., Dunlap, C.E., Zhang,
A., Boxler, D., Tangtrakulwanich, K., Behle, R,
Baxendale, Frederick P. and BrewerGary, J., 2012.
Nepetalactones from essential oil of Nepeta cataria
represent a stable fly feeding and oviposition
repellent. Faculty Publications. Department of
Entomology, Paper 340.

0 oyl FY s ol nl eme 5 op)ls LS Sladss aslialegs

- Ali, T., Javan, M., Sonboli, A. and Semnanian, S,
2012. Evauation of the antinociceptive and
antiinflammatory effects of the essential oil of
Nepeta pogonosperma Jamzad et Assadi in rats.
DARU Journa of Pharmaceutical Sciences, 20(1):
48.

- Batooli, H. and Safaei-Ghomi, J., 2012. Comparison of
essential oil composition of three Nepeta L. species
from Kashan. Iranian Journa of Medicina and
Aromatic Plants, 28(1):161-175.

Dalir, M., 2011. Evaluation of genetic, morphology
and chemical diversity Thymus spp. Thesis for
M.Sc., Payame Noor University of Tehran.

Davies, N.W., 1990. Gas chromatographic retention
indices of monoterpenes and sesguiterpenes on
methyl silicone and Carbowax 20M phases. Journal
of Chromatography, 503: 1-24.

Fakhr Ranjbar, H., 2010. Viahility study of section
cataria of genus Nepeta in Iran, Thesis for M.Sc.,
Tarbiyat Moalem University of Tehran.

- Farsi, M. and Zol'ai, J., 2003. Principles of Plant
Biotechnology. Publication of Ferdosi University,
495p.

- Ghannadi, A., Aghazari, F., Mehrabani, M.,
Mohagheghzadeh, A. and Mehregan, 1., 2003.
Quantity and composition of the SDE prepared
essential oil of Nepeta macrosiphon Boiss. Iranian
Journal of Pharmaceutical Research, 2(2): 103-105.

- Hadian, J., Ngjad Ebrahimi, S., Mirjdili, M., Azizi, A.,
Ranjbar, H. and Friedt, W., 2011. Chemical and
genetic diversity of Zataria multiffora Boiss.
accessions growing wild in Iran. Chemistry &
Biodiversity, 8(1): 176-188.

- Haji Rezai, M., Baghizadeh, A., Javadi, Gh. and
Sadeghizadeh, M., 2008. Evaluation of the genetic
diversity of Kerman pistachio based on RAPD
molecular markers. Iranian Journal of Biology,
22(3): 462-469.

- Hatari, Z. and Zamani, Z., 2012. Evaluation genetic
biodiversity Ziziphora teneuior L. of Iran by RAPD
markers. Iranian Jornal of Horticultural Science,
43(3): 80-84.

- Heuskin, S., Godin, B., Leroy, P., Capdla, Q.
Wathelet, J. and Verheggen, F., 2009. Fast gas
chromatography  characterization of  purified
semiochemicals from essential oils of Matricaria
chamomilla L. (Asteraceae) and Nepeta cataria L.



Iranian Journal of Medicina and Aromatic Plants, Vol. 34, No. 5, 2018 848

Investigation of genetic and phytochemical diversity of some catnip (Nepeta cataria L .)
populations by RAPD molecular marker and GC/M S method

A. Baghizadeh®, Z. Mashayekhi? and M .A. Ebrahimi®

1*- Corresponding author, Department of Biotechnology, Institute of Science and High Technology and Environmental Sciences,
Graduate University of Advanced Technology, Kerman, Iran, E-mail: amin_4156@yahoo.com

2- M.Sc. student of Agriculture Biotechnology, Faculty of Agriculture, Payam Noor University, Tehran, Iran

3- Department of Agriculture Biotechnology, Faculty of Agriculture, Payam Noor University, Tehran, Iran

Received: September 2017 Revised: May 2018 Accepted: July 2018

Abstract

Catnip (Nepeta cataria L.), aso caled catmint, is a medicinal plant containing aromatic
compounds and belongs to the Lamiaceae family. In this study, phytochemical and genetic
variations of some Catnip germplasm were analyzed using RAPD molecular marker as well as
GC/MS. The shoots of plants were collected from various habitats and dried away from direct
sunlight. DNA was extracted using (CTAB) method. Eleven RAPD primers were used in PCR
reaction. Based on the results of cluster analysis, 15 populations were classified into four
groups. Based on the results of principal component analysis, the plant populations were
clustered into five groups. Eight of 15 collected populations were analyzed phytochemically.
Essentia oils were extracted via water steam distillation using Clevenger apparatus. Twenty-
seven components were identified from all essentia oil samples. The results of GC/MS method
showed that among the samples, 100% of essential oil compounds were identified in
populations of Sirch, Mohammad Abad-e-Maskoon, Saqder 2, Dafard 2, and Mijan 2. The
results also showed that in samples of Dehbakri, Dafard 1, and Sagder 1, 94.84%, 99.8% and
96.6% of essentia oil compounds were identified, respectively. Three isomers of Nepetalactone
constituted the magjor essential oils compounds. B-caryophyllene, Caryophyllene oxide, (-
pinene, and a-pinene were also of main essential oil compounds. Based on the cluster analysis
of GC/MS data, the populations were classified into three groups. Comparison of consisting
compounds of essentia oils in the eight studied populations indicated that the essential oils
extracted were different quantitatively and qualitatively. This could be probably due to the
different ecological conditions of habitats such as humidity, temperature, altitude above sea
level, or other terrestrial, geographical and genetic factors.

Keywor ds. Nepeta cataria L., genetic diversity, RAPD, phytochemical diversity, GC.



