93 )5doe (oloadgn (ST Tglgs 3499950 Oluo guas
Oyl 35 00 jl o3 (59T Rez (RSl uilwl cuS 5

d“JJ’ C)thsf wurﬁ anllad
V=YY Ol F ol VY Ul

AV ol )

ol s . b . . .
o OBl plgd & ) ol Lo e (X 58 e
(S5 J g 3me) B A thth@Yah00.COM &1 51 s e ¢ ool 13T o513 s o Al5 (655 5LES 0aKEils Ll e 05 S

S0 ey Oyl ke Gble s sdate L;.'L‘J’u’b’.'L.’d"‘”. PO P S I E XL

dlio awliss . ) _ o
W 5 4.“.2.6 H . . W (P o 7 . . . . .
Wanad 5] Cf et A S olg.;.i)) &L:_e\_}.x.? Ql:.pj.,a} E) 6)_5‘@.? b e QL;NJ,.@J J'L’.“..":'”A?-f

WA0 i 205 mO0 ) 15 5b s IS sl ol Kist 5 5 055 @ile Jgb aile S5 5l 50858550 Slio
YZARVAR :anliJé @)U Cool= U"“‘.L“" CJL:SJJ E) J_}.{L;& o 9 b V""ﬂ cV.»JS“ ‘V—:ﬂ&t\'ﬂ cv.i.l.w Q‘J‘,.:a o
aV/\ + /Y Q’:'J'.’.'li @)U u‘ﬂ.a .\J.L&J.A:u"}d.:fd u.%)l.‘aj %ls CJL U’”L““f aesls s ng:s/o‘)‘.b‘ QT J‘M“;‘JT

)chaJﬁéjJJSQ‘ﬁAj)Sij ‘V-“'JWJ cjlﬁas.i: 554;.-_95‘)3 a8l J)Jﬂjjé.w_éwl}.r.kf); r_ij:..a

g OLSs ad ga dod 5 SIeST T e Ol 30 2 Ko ailaie 53 4 s OV
s34l slaojly

S
‘;ZI.A,.....SI‘;.H d.al‘,i *
f\j Sy ¢
&3)‘3 D‘AL_.S *

0> Gt e Ll s adlaie 53 4 o OV ) et (5hslmer A5 Gl wsed

Bl G adlaie ol 53 (6305 Sl Ol 055 VU & Ol g5 0 &S 550 aLS slapldl

@@@@ .ol a3l ,Lz| The Creative Commons of BY - NC - ND il 33 5 Jal 13 s 5151 oon j2een b WJlis
oY NG ND

DOI: 10.22034/AEJ.2018.545781



w3 ebdian K54 ) s Sl gt USR5 L e 55

Ao GlaelSiy gy 53 AS Sbr s
Clogar 4 sl Ol el
Gt olal Olpe 5 b,
Al ol pme Ml s L AL
35800 Sledd (ls p Wpes 28 clr
e Mehe 5 IS S Olpee (p R
Lap Dl Slaast g1 cosls
b o3 53 SMhas op i paes
S ad edalie dgie oKy, 4 by
S eSS (SLL 5 il 4 Ol5 e

AN
on b (710) OLlas & S5
HS sl s Ses gl i b
» S5 s S s Shs Fa b
Sl goast oS il s Y sl s
Slparls s bicsy; 5 BS s 5
SE sl Shs Js o5 fseelS Al
Loy sljexls o ol e

0 - sl

23S et sk ol Sl Sae
3 b 5 P80 Do s
Szl 25 by bl LS 5
Slalins, 55 5450 aibie aw 3l ol
Ol g Jlsvdesar 5 5 llS OV

s B b3l Ol (X e

8 alpha pinene
® carvone
10

Kargar

a3 SIS 5 ol S s siadl mbe 5l sl OLLS doniie
U bl anils amsle Gl 53 age LR KIS e LOT ede
29013 QLS (a0l o 330 3lpe CokS 5 oa)ls OLS A3 5 e Jalse
sl adsl glacdple ke &5 Ll 6,0 4 05,0 Sl golal b
Ml ety sllas a4 0

Cotld gals 5 o pilul QLS 655wy 53 5588 05all Ol 5 4 a5 L
3 s Sbadee 25 02 Y Sl 4 plaes 5 LS gl S
LS b pilal 3l eslind sl il slaplS daol (S5 581 s poa
502, T, e Jles 0 OB ool 51 s e e Jsol (Slaesed G
ik Jolge S ot st ST 53 513 OLS 4S5 oS 5 Shes
Cambye 5 Lo e S Pl Sb e wilie Wl WS § 5 s
itk WA

5 Olio)) 55 S 5 Bl Oyl alax 3l 6l sl ilin gy a8 slx
3 1SS Bl b e Bl Y0 s oLyl Lol ot PTasl e plinas 5
U oass 5l elS oul a8 Ols .l p b s S 68y 3l IS
[T L2l o oo sl =

Dloys 3 5o 5 eiSseds Olss 4 oS ) olas 5 bl
33 oot Sl cprimean oS ol s i e eslinal sy slagsslony
ols 5 axe Ol ULl o S 5 505 (laie slaos o35«
M5 s N S o gas 5 A O 3 a5 il R oS pl O35

Olgs L3 Stachys o 31 68 Clia oy U (Fo 1) OLSen 5 ISl
Sl S Sl Jol i T S S e sl Saoda oS Lsls ol
Ghla 55 Gl Guill pbond DS 5 o s Tl aalllan 550
OF sdas LS5 SlS 5 cp Sedas &5 osls Ol 0laisle 5 Obmll

YO . q, A ar v 4 [
T sl e 008 5" e W g W T oo Sl & o e

! Stachys lavandulifolia Vahl.
2 antiseptic

% Skaltsa

N sesquiterpene

® mirssin

® germacrene D

" beta pinen



r.."J-w cr:»sz sr.:}::.é sﬁms ‘}7.‘:\-\& Lbuiﬂ’)’)l,&
oS )l alS oslae v ¢l LS e s

Yoo o (SoSles S 5o (alS W | olS ol as ol 55w 51IYA0 Jle Ll 03 258 sl aLS slaki el
S e V4 e 5 S Gy |l Y gl s Bl L Ol et Sl e s s bSOV Juls
5 0Ll Of s L el IS M ol Goslpaa L3 e 5 (52 Y0
DL o 3l e b els Dol | g e Ol et lidlgn ol 1 el sy el 5 sl lasie
S oo il 3 ekl s a4 Jsbe |l ST a3 oS sy S Glaasli e Jli ks () Jadx) Al
dsesls 5 Sl I ol ales o | Sliv Lds § S ale s Sl o) sl 6 o s
At 0 e a5 el S Olo | s S b il S 5 05 el IS Sl plis) Jels S5 50
2 A § Sl gl el A5 S 5 Sl OlS oS aulS Ol
las J e ) ALS Glatsnd | Lll el b = T Gas Sl WelSi ) Sbt 16l s gl cries
e e Y bt g AL | pi) 55 el X Ol g St e KL s Sl e
$ 5l ol 4 Sl yo — Ul bel

Yool dm 03, S Wlol ke O ) L

b‘ﬁ' g.b',a ‘;h_,s 6‘? R 6J‘bﬁ45_,.u' dho@JJ dl,pl,‘.? et (A JJ.X?

Table 1) Geographic characteristics of collection sites of wondwort from Marand, Iran

Arlan 2050 25.9 45° 55° 75> 38° 37’ 46
Goljar 2000 27.9 45° 72’ 44> 36° 48° 491
Nogedeh Sheikhler 2030 27.9 47°10° 30” 36° 24° 24”

Olpl Ko 258 sl ok (5,05 5 &5 903 Gble S glawd 5 S5 o S5y (Y0
Table 2) physical and chemical characteristics of collection site soil from Marand, Aran

Goljar Slgggly 12 16 80 694 059 2.18 12 24 425 0517 013 10 158
Noge deh Sandy

Shohler  loam 18 24 84 675 15 22.42 1 36 225 0639 011 12 219
Arlan Slgggqy 12 30 58 698 129 18.02 14 34 2 0843 005 5 311

! vanadate- molybdate reagent
Y
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! complexometric

2 EDTAH, Na,

% EriochromeBlack
*EDTA

® Agilent6890N, USA

® Agilent 190915-433, USA
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Table 3) Analysis of variance of morpho-physiological and biochemical trait of woundworts samples collected from three collection sites of Marand, Iran

Location 2 8.344ns 326.054ns  143.933**  0.034ns 0.111ns  5.444* 2.583** 0.182* 0.932** 0.352* 4.688ns  1ns  0.948**  0.006**
Error 6 5.471 186.101 559.288 0.014 0.167 1111 0.064 0.031 0.022 0.061 0.25 0.25 0.054 0.0001
CV(%) 2.73 6.56 6.34 18.93 15.97 0.167 22.55 22.96 16.46 19.11 16.67  16.67 481 9.63

ns, * and ** insignificant and significant at 5 and 1% probabilitylevel respectively’.\ 50 Jlu>! plaws 3 513 ne 5 5 JF** s

Ol i o Ol g s 3ble 51 0dd (5ol o (255 sla albendign 5 S5 bhose Sl o (Somen (F Jpax
Table 4) Correlation morphophysiological and biochemical trait of wondwort samples collected from three collection sites of Marand, Iran

Mg -0.249ns

Ca -0.072ns 0.586ns

K -0.496ns -0.352ns -0.303ns

Na -0.255ns 0.42ns -0.242ns 0.71*

Chlorophyll a -0.509ns 0.605ns 0.455ns -0.155ns -0.365ns

Chlorophyll b -0.351ns 0.095ns -0.104ns 0.203ns 0.184ns 0.047ns

Total chlorophyll -0.501ns 0.778* 0.205ns -0.337ns -0.498ns 0.657ns 0.46ns

Stem length 0.135ns -0.607ns -0.305ns 0.267ns 0.434ns -0.724* -0.147ns -0.562ns

Leaf length -0.209ns -0.80ns -0.572ns 0.329ns 0.455ns 0.017ns -0.166ns 0.009ns 0.178ns

Leaf width 0.608ns -0.518ns -0.237ns -0.05ns 0.209ns -0.204ns -0.72* -0.704* 0.158ns 0.322ns

Fresh weight -0.463ns -0.665* -0.537ns 0.613ns 0.492ns -0.241ns 0.162ns -0.333ns 0.42ns 0.269ns 0.032ns

Dry weight 0.188ns -0.744* -0.679* 0.737* 0.696* -0.549ns 0.079ns -0.547ns 0.734* 0.459ns 0.168ns 0.803%*
Antioxidants -0.378ns 0.616ns 0.247ns -0.115ns -0.035ns 0.347ns 0.604ns 0.716* -0.199ns 0.085ns -0.61ns -0.465ns 0.318ns

\N%
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Table 5) Compare Average The values of biochemical and physiologic properties in the studied areas

Goljar 0.22b 5.5a 0.9b la 1.1b 1.433a 304.3c 12.33¢
NogedehSheikhler  0.25a 4.47b l.4a 0.5b 0.1533¢c 0.323c 370b 15a
Erlan 0.17c 4.5b 1.5a 0.98ab 2.003a 0.873b 442.7a 14ab

Ol oo OV ailaie 1 odd (5550 o (255 sla bl 53 ks plulis OLS 5 (P i

Table 6) Chemical compounds identified in woundworts essential oils collected from Erlan, Marand, Iran

s e |

Germacren D 22.79 40.5
Pentacosane 31.64 7.61
Naphthalene 17.50 7.5
Bisacolo(4. 4. 0) dec-1-ene 15.57 6.50
Delta cadinene 16.12 6.25
Beta Farnesene 14.57 4.19
Gamma cadinene 14.56 3.93
Alpha pinene 14.56 3.23
Caryophyllene 13.88 2.68
Beta Gurjunene 13.29 2.10
Alpha Fenchene 13. 40 2.3
Sabinene 6.28 1.94
Alpha Amorphene 14.17 1.93
Valencene 17.38 1.69
Phenylthio acetic 17. 66 1.58
Beta pinene 5.34 1.43
AlphMurrolol 18. 87 1.40
Alpha cadinol 18.61 1.39
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Table 7) Chemical compounds identified in woundworts essential oils collected from Goljar, Marand, Iran

Compounds Retention time (min) Compound Percent
Germacrene D 15. 57 21.94
Alpha pinene 4.10 8.11
SHexadecanoic acid 24.6 6
Alpha cadinol 18. 87 5.2
Beta pinen 5.8 4.70
Pentadicanon 22 4.33
Tricyclene 5.97 4.22
Salvial 17. 65 4.4
Alpha Zingiberene 14.8 3.89
Beta phyllandrene 5.89 3.84
Beta cadinene 16.11 3.67
Isophytol 26. 69 3.35
Beta Faresene 14.51 2.90
Spathulenol 17.35 2.41
Alpha Copaene 12. 96 2.40
Naphthalene 17.49 2.28
Alpha bisabolol 19.37 2.24
DEL: 3 carene 23. 86 1.98
Beta bisabolene 15.73 1.94
Polegone 10.7 1.84
Alpha Terpineol 8.95 1.81
Dodecanoic acid 16.98 1.75
Valernone 19.21 1.37
Dinorlab-12-ene 22.79 1.35
Tetradecanoic acid 20.72 1.28
2-Pentadecanoic acid 28.34 1.13
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Table 8) Chemical compounds identified in woundworts essential oils collected from NogedehSheikhler, Marand, Iran

Compounds Retention time (min) Compound Percent
Alpha pinen 4.60 9.56
Germacrene D 15.29 9.10
Beta phyllanderen 6.29 7.8
Hexadecanoic acid 24.7 6.21
Beta myceren 5.56 6.10
Delta cadinene 18. 60 5.73
Beta pinene 5.35 4.87
Gamma cadinene 15. 48 4.5
Spathulenol 17.37 3.61
Dodecanal 13.48 3.16
Phthalic acid 22.44 3.1
Phyllandrene 5.79 3.5
Alpha terpineol 9.13 2.61
Salvial 17.65 2.51
Beta Secqui 14. 56 2.48
Delta caren 5.91 2.20
Alpha Cadinol 18.89 2.18
Tetradecan 20.78 2.18
DOdecanoic acid 17.9 2.9
Gamma terpinen 6. 76 2.6
Alpha copaene 13 1.82
Valernon 19. 22 1.79
Ocimene 6. 36 1.76
Alpha bisabolol 19. 37 1.75
Octanedioic acid 26.38 1.62
Pentadecanon 22.1 1.47
Beta cobaben 14.4 1.16
Sabinene 5.25 1.15
Alpha bisabolene 16. 46 1.4
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Abstract  woundwort (Stachys Lavandofolia Vahl.) is a lamiaceous plant
growing frequently in Iran. Woundwort samples were collected from three habitats
including Erelan, Golajar and Nojehdeh Sheikhlar located in Marand, Iran in late
spring and their geographical characteristics were recorded. Some morphological and
physiological traits such as stem length, plant fresh and dry weight, chlorophyll a,b
and total chlorophull content, and biochemical characteristics including Na, K, Ca,
Mg and P content and also yield and essential oils yield and composition were
measured. Obtained data were analyzed based on completely randomized design.
The amount of Mg in Goljar, stem length in Nojedeh Sheikhlar, Na and fresh weight
and chlorophyll a and b content in Erlan were in maximum value. Anti-oxidan
activity was the same in all habitats. Wounworts collected from Erlanhad more Na
content comparing other habitats which can be related to higher germacren D in plant
tissues collected from this region.
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<+ medicinal plants
¢ Stachys lavandofolia
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