Research Article s e

10.22092/ijmapr.2021.354805.3002 (DO Jlzmys avlis ol nl me 5 asls LS Sladisw ke 4y,
20.1001.1.17350905.1402.39.2.2.9 (DOR) Jlizmys awlez (VFY)AVO-VAY amio ¥ ol 74 sl

b solKly 9 o Nepeta crassifolia Boiss. & Buhse _wilw! 579 A5 ow)y
(S A0RLIST Slwl 53 48550 Lol ) 9

Pase w5 d b s TSl s TS e abl Fasl I LS e, 3
(Sioskas TS0 ui)'yj Slidss ol «éﬁo%\eJST @ml? @L'w 5 $ooslaS ui)'yj 5 olidsy S s @*J’ C.L"‘ Olidey sy o)) a8 =)
olal s
©IF o ESTA AR IR v W ‘éﬁo\e%\uj b b s sooslas ESTPRCAE g b el Olaizs iy Ololial (J st satay 5 - Y
n.valizadeh@rifr-ac.ir : s s S cs o) ) o) g «5,0leS
N 0l e85l s 5 sl (Ol sl 5528 il e 5 K Sl Ao okl ¥
Ol G so\eS s s Giosal eolidss plesl (S0l b gl s soosles Siisel 5 Slidios S anb gl Olids i (g —F

Ol s sos\S s s RS ICH IS I VS WP S PR U B 3 gl s $oosles Giisel 5 Dlides S e b gl iy iy ol -0
\\c“jﬁkﬂ;:&;@)b \‘CHJ"J:@'L@CM“CU\: \f“:\:l;:ﬁ,‘é\i);'cu\:

oS

&S oy ol Caols b e 16,8 Lamiaceae sl 5l ) (Nepeta crassifolia Boiss. & Buhse) (3 Jl ludis
oliel 5 il wilite Lra 5 olS ) Ll sleplil 5 Lok waiss nl Glal Gy ol olal Golaxl 5 s
252 sm SBaS i 5 oad 8 lel O L ks 25 4 o St Sl ey lsr slaplal s S &);T@? S0l
55 WS s les 5l e s 6);\@? Sk s Jl s ppimes as o lulis GCIMS 5 GC oS Law i gl o
Szd 5l el IS slaasls e o Jle s s nS ws e 53 LSS aw s sl LS sbSoh £ b B
Gkisar 3 Lulel aoss 48 sl Blas a5 5 anb Le&ans, s Lulel A5 s s S el as
Glaislll 8 Jo s op b aibie 4 glae Gull Jlide mig 5 axily b OMasl Sonen b b &y,
S5 oS s ol S b)) s amalas ol gime sl Soaan b as, e 3 saicatS sl pai 5 sl oy
ol ol lal st AN 5 wlS] L5 8 B o Sk » J P58 (dao, Ta, 7aB) 11 5 (daa, Ta, 7a0) | oSNk
asy5m 5 YNV 5788 i ia) omnd ooy Il s 5o 11 51 sls SV Sl o iy 5 0315 JSas |, N. crassifolia
2345550 5 reb oRituss Il 55 55 Ol aidaie QLS Lciilos gy X0 5 sie ailate 4 late (OV/O 5 LYV/Y 5 i)
03 YN/ Do AN S5 Dlade o VL 5 ool ol sos w1 1 eSS ol o mie s ple b aslis
S UV PN RO SN L SN K PR S o

Jsttmm AN LSt s 58 o 58V sl ((Nepeta crassifolia Boiss. & Buhse) ¢ J) (slus g 1 galS sloo 5l s

lrarion 5 Sdn st Olio b ! TN PRV
5o oWl Gilise gble o Sws culg o % 9 TS o A sbs S Sas ool

Copyright: © 2023 by the authors. This is an open access, peer-reviewed article published by Research Institute of Forests
@ @ and Rangelands (http://ijmapr.areeo.ac.ir/) and distributed under the terms of the Creative Commons Attribution License
BY (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original author and source are credited.



http://ijmapr.areeo.ac.ir/
http://creativecommons.org/licenses/by/4.0
https://ijmapr.areeo.ac.ir/article_128577.html
https://ijmapr.areeo.ac.ir/article_128577.html

e ol S s S s

baamesr i 5 Solie olie LT 5 1 (lag s8N
M oesVls Ll was ol e Suilel e s
N. kotschyi var. persica > Lm (4aa, 7B, 7aa)
6,5 Lelel aes oS5 ol s e easlis
ol oaz S5 1 o5Vl ol ) Lee | N Kotschyi
5 S s iy o (Nori-Shargh et al., 2006)
sy Gl cbaS 5l eg VY Lol cwas
eS (N, cataria 5 N. menthoides .N. crassifolia)
4 (R0/Y) Guilad 035 0p it ad adllas ae ;50 3 0a
Sldde op pie 5 < 8 sl N ocataria 5l 38, eo
x5 laie N crassifolia 4,8 4 5o | oSV
JoosSVs S5 aw N crassifolia x5 s
A gbeSs plasa 1T oSV 5 JotwAd
(Hadi et al., 2016b) was 2,8 Ll
o sba S bl cuS 5 S s bl )
2le s oS Cd 9o m\-{i'-e.w Lz Ju\ﬂ sl g
Sliins 51 (ol Sl 4 a5 bl o eil Julse
2 Lty Qi (L S Ll (S5 5500 53 352 e
Jols s 50l il ooy b Ry, Ll
55 5 eas oKy, 5o b Sl j\*‘ 1P
oS S 5 S 5 Shas i crse Jolse ool 53 e
(K55 bt bbais 385 e 2l osa e
My oslie e b 08 Larae 5 K388
A 5y50 (A 858 5 SUS e sy 4l sk
L Gaoo cpl cow cosal e Sls Gilisee bl o
2 oA sleasy oS Ll S 5 =S sl
55 ol Hokte 4 as s 5 b iu s, Ll
Colg o 5 ole ol p cuaS a2 w0y, ¢l el
My sl $osleS S 4 S0k 885 5
wlar Las wlio Gl okl 55 4l ali

W r\.qd\ wlis sl (sl

L gy g olge
Fpods) wlels bl sas ol gl Jol

V&

sl ol el 03,5) 35msm | 45 K s
R 5 B b oLl Gl el s 8
23 &Sl G5 s aled (S5 dlie b S
Bernath, ) njfdn Frsbiws gllo g =il
A sl L Nepeta crassifolia «,5 (2002
o solal (i i S Al ae cealS
sl wolsx (Jamzad, 2013) sl . ol ) 55 Nepeta
53 ssmpe SaiE 5 L) 4 Ysens b5 slon S
58 5 ol i Slapls 3 5 0ag b gl
5 T AD e A (0B 0 ABI 5 (Gae e Ol sy
ool s A8 Gaaedd 5 (Ses i (R  celn]
Adiguzal et al., Ghannadi et al., 2003) & sz .
5 wols oblS s (Sarikurkeu et al., 2019 2009
e, s )‘;5 oS5 5 bk bulul e
a5 6l s sl el K olpea o ames il
WS S5 4 amy b bl plass Slale 5 oas
5 S Slosar ol8 ) Jowe (oWlas &
Ol 5 Lo clzw gl dse Sl S (sl
o2l (Karimian et al.,, 2017) ab o o S\
s gsuﬂi‘i‘e.w L) ARG s 550 dlge CudS 5 CunS
DS bl Loty VL (Soan 5 el &pline
Bertome et «Omidbaigi, 2000) s,l5 355 s 50 3l5e o
sleni 52d 4 525 (Andrade et al., 2011 <al., 2007
sl 5508 lagy SV piam (st Ciliis glaa S
Misic¢ et ) 58 sl 5 (Formisano et al., 2011)
b s sbesSs amse ol |, (@l, 2015
ESO W [ U P AU JGETN s
Karaman & Comlekciogolu, ) culsas sunliw b S
I oYW S5 N. crassifolia ol s (2007
Dabiri ) celoas 3,8 74Y/8 lsis 4 (dac, 7o, 7an)
(& Sefidkon, 2003
Soo 2 YerFa) oLKea 5 Hadi 2y ol
g5 Sly N. kotschyi BOiss. 4,8 iy Comax ¥
s ooy Lblumsr on gl JB olesss



\VV

5u;‘.‘.w)‘}.aé)a.a)\au:.ﬁ\ﬁ}gc,b“\}\dkh&.,\:{)a
‘w‘ .)\JJ:- r)J Ao (Y g,w—.g.u.))\ r;.) Ao )‘ PLy L}‘b'dg
s ol 5o ol Gelays; ol Sl elE sl sl
)@‘hdmjbwﬁd)jiw)\ﬁM)émuw

0 UK 5 ) Jous) s Sas ol 5l s 4

Y»)\.:....ZJ’"‘\.A.\?‘Qu\‘,l:»)@))\aa\n\ﬁoutiﬁu\iaé

D5 ) T A (N. crassifolia) s Jl slwa s

P s s kﬁ)ﬁﬂ,}é}j“'cﬁq
okl s N. crassifolia o8z, oy i

obla) 31 ea g eas ohlu)) adkete o ‘éﬁo\ea\uj

L

.

% olnal 3T il s 3l (Nepeta crassifolia) s 3 ) slass s oot ) ol i e o) IS

Figure 1. Geographical location of different Nepeta crassifolia habitats located in East Azarbaijan province
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Table 1. Characteristics of different Nepeta crassifolia habitats located in East Azerbaijan province

Habitat Altitude (m) Longitude Latitude
Marand, Misho Daghi, after Yam village 2036-2050 38°19'33” N 45° 37" 14" E
Arsbaran, Abbas Abad intersection 1875 38°33'0”N 46°29' 24" E
Arsbaran, Agh dash to Mazgar 2600 38°51' 58" N 46° 51' 27" E
Avrsbaran, Mahmoud Abad towards Makidi 2211 38°54'29" N 46° 51' 54" E
Sarab 1992-2011 37°52'23" N 47°46' 38" E
Avrsbaran, Kharil village towards Kalasour 1600-1682 38°48' 49" N 46° 46' 19" E
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Table 2. ANOVA of different Nepeta crassifolia habitats essential oil percentage under natural habitat
and farm conditions

M.S.
S.0.V. d.f. Natural habitat Farm
conditions conditions
Repetition 2 0.002 0.001
Treatment 5 0.015** 0.002 ns
Experimental error 10 0.001 0.001

n.s and **: non-significant and significant at 1% probability Tevel, respectively.
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Figure 2. Means comparison of Nepeta crassifolia essential oil percentage under
different natural habitats conditions
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Figure 3- The average percentage of essential oil of Nepeta crassifolia in field conditions
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Table 3. Nepeta crassifolia essential oil composition under different natural habitats conditions

Compounds Marand Arsbaran Arsbaran Arsbaran Arsbaran
(Misho) (Abbas Abad) (Aghdash) (Mahmoud abad) (Kharil)
3-octanone 1005 0.7 - - - - -
p-Cymene 1039 11 - - - - -
1,8-cineole 1068 - 8.2 - - - 218
camphor 1172 - 2.1 1.1 0.4 - 5.1
pinocarvone 1205 - 2.3 - - - 16
borneol 1210 - - - - 0.7 -
terpinen-4-ol 1221 - 1.3 0.43 0.32 - 17
a-terpineol 1232 0.6 24 0.8 0.32 - 19
myrtenol 1237 - 1.2 0.4 - - 0.6
verbenone 1243 - 0.9 0.4 - 0.3 1.4
p-cymen-9-ol 1259 - - 0.6 - 5.1 -
carvone 1284 - 1.6 1.0 0.7 - 1.9
nepetalactone | 1431 69.0 2.8 1.6 0.9 1.24 0.8
o-copaene 1438 0.5 1.8 0.7 1.0 - 0.7
y-nonalactone 1469 - - 6.6 - - 11
nepetalactone 11 1475 21.7 - 0.8 0.8 575 0.8
nepetalactone 111 1477 14 - - - 0.5 -
E-caryophyllene 1493 - 4.8 3.2 4.2 - 2.0
y-muurolene 1523 - 0.7 0.4 1.0 1.0 -
germacrene D 1528 4.1 - - - - -
B-selinene 1535 - 1.2 13 2.0 2.0 0.7
y-cadinene 1559 - - - 0.5 0.5 -
germacrene B 1620 - 17.3 145 17.6 - 11.57
spathulenol 1647 0.6 19 18 2.2 0.4 1.6
caryophyllene
oxide 1673 0.3 8.2 12.8 122 4.2 6.9
globulol 1686 - - 17.8 18.7 2.2 12.0
y-eudesmol 1706 - - 15 15 0.7 0.7
B-eudesmol 1725 - - - 0.6 0.3 1.0
a-eudesmol 1732 - - 3.7 18 - 0.8
Total 100 58.6 71.3 66.5 76.7 76.6

nepetalactone | = 4aa, 7a, 7aa isomer
nepetalactone Il = 4aa, 7a, 7ap isomer
nepetalactone 111 = 4aa, 78, 7ac isomer
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Table 4. Nepeta crassifolia essential oil composition from different natural habitats under farm conditions

Compounds RI Ma_rand Arsbaran Arsbaran Arsbaran Sarab Arsbar_an
(Misho) (Abbas Abad)  (Aghdash) (Mahmoud abad) (Kharil)
B-pinene 977 0.1 - - - 0.1 -
sabinene 981 - - - 0.1 - -
3-octanone 1005 0.3 - - - 0.1 -
a-phellandrene 1015 - - - 0.4 - -
p-Cymene 1039 0.1 - - - 0.03 -
limonene 1058 - - - 0.2 - -
1,8-cineole 1068 1.6 2.8 2.1 12.7 0.9 5.9
camphor 1172 - 1.8 0.6 14 0.6 12
pinocarvone 1205 - 0.2 0.2 0.1 - -
borneol 1210 - 0.4 - - - -
terpinen-4-ol 1221 7.2 0.5 0.6 0.9 0.3 0.5
a-terpineol 1232 2.0 1.3 14 - 14 0.5
myrtenol 1237 - 0.5 0.5 0.8 0.2 0.6
verbenone 1243 0.4 0.7 0.2 0.2 0.2 0.2
p-cymen-9-ol 1259 0.5 0.5 - - 0.4 -
carvone 1284 - 0.7 1.0 0.4 0.3 1.2
nepetalactone | 1431 27.3 21 0.9 15 194 1.0
a-copaene 1438 1.1 15 0.8 12 0.6 1.0
y-nonalactone 1469 - 0.5 0.2 29 - 0.3
nepetalactone 11 1475 515 15.8 0.7 1.2 46.6 0.6
nepetalactone 111 1477 0.9 0.1 - - 0.3 -
E-caryophyllene 1493 - 34 8.0 55 0.2 4.2
y-muurolene 1523 14 0.3 0.8 0.3 - 0.4
germacrene D 1528 0.3 2.9 0.3 14 1.3 -
B-selinene 1535 0.3 2.1 0.8 0.5 - 0.3
y-cadinene 1559 1.7 14 15 - 2.2 -
germacrene B 1620 - 8.2 211 8.0 3.2 17.3
spathulenol 1647 15 1.6 1.3 3.0 15 2.1
caryophyllene oxide 1673 14 10.2 12.1 7.0 5.6 111
globulol 1686 0.4 20.4 19.2 20.5 8.6 23.6
y-eudesmol 1706 - 14 2.0 10.0 0.7 1.9
B-eudesmol 1725 - 0.3 1.9 11 0.5 1.7
a-eudesmol 1732 - 1.6 33 1.9 - 3.0
Total 100 83.3 815 84.3 95.1 78.3

nepetalactone | = 4aa, 7a, 7aa isomer
nepetalactone Il = 4aa, 7a, 7ap isomer

nepetalactone Il = 4aa, 7B, 7ac isomer
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Abstract

Nepeta crassifolia Boiss. & Buhse, from Lamiaceae family, is an aromatic species with
medicinal properties which is endemic to Iran. The seeds and aerial parts of this plant were
collected from six different regions of East Azerbaijan province. After drying, the plant aerial
parts essential oil was obtained by hydrodistillation and their compounds were identified by GC
and GC/MS. The collected seeds, after producing greenhouse seedlings, were planted in the
field in a randomized complete block design with three replications. In the second year after
planting, the flowering shoots were harvested, dried, and distilled. The results showed that there
was significant differences among essential oil percentage of natural habitat samples which the
highest amount belonged to "Marand" region, but the farm essential oil samples did not differ
with each other significantly. The compounds nepetalactone | (4aa, 7a, 7aa) and Il (4aa, 7a,
7ap), globulol, germacrene B, caryophyllene oxide, and 1,8-cineole were identified as the main
essential oil compounds of this species. The highest amount of nepetalactone | or Il under the
natural habitat (69% and 21.7%, respectively) and field (27.3% and 51.5%, respectively)
conditions belonged to "Misho" region in "Marand". "Sarab" region also had the highest amount
of nepetalactone Il under the natural habitat and farm conditions compared to the other samples.
The highest amount of 1,8-cineole (21.8%) in the oil was also obtained from the natural habitat

of "Kharil" region.

Keywords: Nepeta crassifolia Boiss. & Buhse, essential oil, nepetalactone, caryophyllene
oxide, 1,8-cineole.



