[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

YA e L)’“‘"jl @5}& QLS u,...aL...J‘ LSLQ”‘S)'TjLS“‘“}) ULMJJ.)]...: JM5&...:>W.IAJI)~J ) u)jru.l .)).:)qu..:5) e )r

SheS ¥ 9 9y Glao 0w Judae 9 SUhS doud bl 3l 50 ()59 555 82,8 (Rg) (v
(Thymus vulgaris L.) o.&.g.g." ol oS ilul

AP Yo Yo . )
zlio,S g g 6ol oyde desme & e (BB dol o gl

ol 08 alax 5l 1 bl 5 gl oolgils HalS o jiege 5| (Thymus vulgaris L.) pis
ol Ll b dilaie 58 30 (39555 9l by, 53l gy cnl o adlise 29l LS g yme
Ol Bgmlo by olSing; p0 50 (59 9,8 Ghsy (e B ol (g Sy Jdise 5SS des
@ Gialesl gyl 0gd et gl 49l coglie § (Lhugy 3y 0 (GDB) wi; jo Jobs ples
Al Ll YWAY el Jlo o adlaie g0 0 aS 0 JIST aw jo Bolai S sleSels &0
4 S 5o e S skS 00 ((aald) 55,5 pae) (iays o m)lS Ghey Jeli ciulesl slaless
S (75 9 &) ) adhie g (Gildgle &jgo 4 JLSe 0 (G958 p,S9kS O (LS O )50
Sz 5 gl o Gulel ale 5 538 Sad Sl 5 Sutlsp 4850 53 53 gl (sladiged
25 ols i S e 4525 5 Al (slads o5 5| ol guolis b olil GC olSiims 51 uoll 4325
YIVE) Jgos 2oy ialil 13l 25 Sliios sae 50 50 o8l Jslne &jgo 4 (s 908
5 QLS o oSl YRAY) (Kis 4l 3 Shee ((LESa 4o o Tk 14/0) Jgous 8,Slac 5 (0umy
@ Osre ol ) Ad Sl sas i o Sl allls (BSe o i) YALR) uilal 5 Slee
O, 8les ((LSe ;o p,50lS YYVYIY) i asle o Slas a5 laisS @ 0g n LS O js0
0 ,Slac g (duo,0 VY) Jgoud duo,0) asgil slacdglin o Slos g vuo 0 (LS jo 2] VA/)) il
£S5 5kS VIFY) Gorw (o 9, 8es g (00,30 IFA) (rans gy 90)0) (LS )5 p,55LS YIVY) Jgous
Oy (LS )0 0,55LS < TAD) J3,515,5 5,5dee g (auoyo /- VF) Jg,515,5 auo)0) 9 (LS o
S5l (rizred o ablhaie 53 j2 50 Gl SlaceS S e ix e 9 Jged ol (LS T, (e
Sl Jds 4 6y e St des lgn 5 Of 4 e )5 wdipe g 3 Jaime Lulyd 50 o]
2 5 (Bl pled (o5 @S as)ie 5 b slre g it Bl ol Bl s Sa e
sl 5l Cdglie et Olsie 41y Jserd S p g oy, Aesi o 45 0500 olwl (GDB)
Gk 5l O3 @iz Gl e (5) B a5 50 25 0l s 5 s Casb, lels ol il
Al (S g ads
38 o9y« JasS 1)l e g e pomm o2 cmibl (Thymus vulgaris L) (yiogl 1 goudS s oflg

0597

anls ol8uils (65,5Las astadls wd )| wlid IS (gezeiils -\
Aol oBuils og,le LS Clidss 35w g (55,5liS caSails jLokiwl -Y
Oyt S 5 ol8ily (65,9l ouSCaily sliwl -V


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

S o 3 (FY) ol o )18 Jo,STs,
JoS1el plaws)lme 5o 9 Jood win 5o
o (VF) wiad e b eSS lein
G5 oyl 5l ead culep  slediges
4 (Thymus kotschyanus L.) _wgil>sS
Js51,5 oy W glacS 5 agdee Bl,bol
po B Jgl locs; )0 iy Iy renmia
L o,l8 pl @ axgr b (YF) wlosls )58
SleS 5 A ) aml )l 4 (g
2 S oS B Gl oled
lagle 5 e 5 ol o sl laais
(YO) cewl Sglate jlows oy, i
a2y ol g i Jae Jelse )-“L’
lail £55 & cmilul 0 Slac 35 5 51>
oilol olbeord Coals g (uill 00isS 0,58
Ao e 4 Lo a0 Guilel e ol S
ax )0 ez elge el ols (S olS )
oo Oz 9 CoiS g CoaS (ugh ) D>
OA) B8 e 31 0T ) 38 SNL s
2 olS S plerd Olge CoaS g CueS
5 el e QB GleelKay,,
Jolge b cov olS  SUslie slacadls
Sliios | sdny (TA) 3,5 on )5 aons
losdigid £95 p Sy b 5l S
5 e (G Jole 90 2 oo (pam 5 (V)
S5y &5 Slides il oo 38 5L 1, (S
L aleygis jo ordugl 465 SO slocusys
Jole 1) ol oo e plnil 05 2l 5 O
(1) 63,5 55 oS Comar 3 S5 £35

doddo
s> olS (Thymus vulgaris L.) :ypiag)
=l ©yge 4 aS cwl gliss oolgls 5l Al
Pydse LdS Ol dlize oty o
Ggmo il 03 alex 5l cpdnsl il
Sz o)l o pols Kl &S wil o
oo ;o il oolgls pl jo (YY) s)ls
95 50 podwl (53, 45 Dgd o 0,33 aiile pow
ool adgr JyuS (V) o)ls 0929 S B
S 45 325 090 lom ] Lawgi Wlgi oo
chile o g wis ol Ledlal cdile o
30,5 o hBgie b o el licoIld e
S LSS e @ sl Ceal OV

Sl g A wd pS Wb (S 2o
69 Jemsls e 30 .(YY) wsylo ly e Lis
Oy s g 1odle ololid a4 S oS ()l
Srwy Sl ) e g kelen 5l (LS
og e Jleyo 5 sblagy Plaw Lae>
0%
S 4 Gl S Az BB Gl Sk
2 St obml com ez 50 25l QLS
Sy o ol Ay g 5plas sl
4 a Ll e 5 LS 5 liee (55UsS

T T Y SR
el o (Thymus herba-barona loise L.)

5 Jgod e oS 5 LIl jeiS g e Ve


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

Ao eeeeriesnenns Wji ‘5‘{9)10 olﬁf UM.’LMJ ‘_gLQ,HS)Js‘SMue) g_)pr).:JJ.MJ sthwblﬂ)a 0595 Jﬁ)lsdz:s) s or

o5 3l >shw  «(Melissa  officinalis)
s aw (o 1y oyl 08 AllE 50
ol @l g (LAlglne olS (59, (solae
3¢S alizes Folaw 13U as ols lis yiolesl 5l
shlo o5 sl 3 Sz oole o Slee »
odd plnil slolmgly 50 092 (g )lo sine Dglis
orzes g (V) Seolih 5 Sl b
Srwgid s oy bLI | 295 (VF) Sgi,90
s 0l edsline bl e g ol
o9d9rghal S5, e ol Gl
W odwlie (Lavandula angustifolia Mill.)
g oLS 098 ) g b iy gl
ol o J55 i 5 il K o Shac
G o oRean orl e (F) sl i
ol bl b adlate 9o 30 (y59508 98
P9y B D (pyp Sy Jae g SS Ao
ool oRas) 59 00 O3er Sl elie

Al oy o8l Lyl

Leogy g Olgo
Sy A Jold adlaie 95 0 G (ol
aals oBiils ooyl (LS _iegl ac)ie)
b 3l e Ve FA glay)l o Um=Yavyfy
Jeux) Sz ded slen g ol shlsas Lo
ol 5 oolx) g5 Slaied ac)re 5 ()
byl adlaie 15 635 50 5l o9t A 0
Sy Juine glse 9 O Wyl gl oS
mho 5l e VYO el 5 Um=Y439A)A

$590eST Julge a8 o5 o il lei o delol jo
el dame (Sas dgp g Ol 50 aloz
S 2y Jelos g (Sey g by o
ks polie 0ise ool jlade 5 auly o
oS SaS (e g lade g uilul saias
s o Sl cdls (Ye) W% L8t
it Cmdy b Cos ol sletdpbie
slaiss conlis (0) WS o0 S e
P o CekS g CusS plp 0 olS
S cwl gowles 1 iy L slalaors
el ol ainy gladams ;o laassS loo
Sl ools lis Oldas was oo lis sg5
Lo sl oS S sl Ssise gexd oS
Oleyer b (nizen 5 albige o 55 b
gl kS o Jge ke (59, p oo g 98
(Y g Vo) sl ooy o pae g jglS
S lelse (n yiage alox 5l 6355 slasls
Slgo (pizen illioe NS SL oy » &S
St ek dy Cosl Sen a5l Ol o350
Ol oL ye a5 wias Fwly osgS 4 i b
sludss 380 Sldllas plol pilins g9o90
55 (039 355 o5 pae (1)) il
2Bl il g gy ol (Sojsled
S r e plys g J1S S 5 g Sl
ooliteal Lol Lyl ol o Aamo e ialS |,
V) ke S5 58l e
2295 53 (1) Olen g oolj mlie (ruizmon
58 Ak slore )-‘-’L’ on Yk 4

gyl (2950 LS o, Sdes o jloiyse s


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

5l am g 59, 00 o blgl o o,lol .o sailing
Wy Sl pn ogllae Llph 4 ol S a5 ]
0,5 o aslsl Ll U 5, 00,k U osjlgs o
S5 5 e jyecale Lo le alpo iy yages
o ol U3 1) 85 g w08 ol ilow
20,5 ooliiwl g 00,0l ;0 LY Jslme &g
S alasg 2STaS VAV o008 25 50
oS 9 S ok andl s T plxl 0gy aiiis
G 2 s3b 28 ) 5 dibate ;3 Cugh,
g o, 51 (Y Jgu) culs 2al8 ol
el 5l g O slaws g plol (6 S digad Lo S
3oy g cadloy S mhaw 5l (g ptelo N -
Gl 0,8ae 5 Sl aan dw Do A e
Slade uilul zl sl Ca dnl Casy Sas
sl St e g, oS Sl oS T
yaze b g5 4 shie Ol ) e
b pS ol Joe 5wy, sl olSiws
555 okS 5 ol Gy b ol o)l
dalol el ¥ Do a4y ¢ uileol 2l panl ags )8
)5.L> EVIF R W C‘).z..u.:‘ UM.»L...:‘ > g <8l
bl Gpslaer Eive Wy s 5l e
u—| u.)l?- B:% o osle )| u—‘ l.a U"\"“" Joslm
Al J2lo j0 uilwl ol eslaxw! (NaySos)
ol Sl a0 F sl L Jwuw a4 g 08

Al Ll YWAY ey el ((F Jgaz) Lo
olar Jols Sl B s 25k szl goges
38 gy b a8 adlaie g3 0 S5 YL
0 5o ool g Sojglgd 90 Slao (35955 095
9y Sl b gy sl 29l oLS
Sl pae) Jeld (oysh O3ere ol
3 A Giers p S ekS B0 (aals) g8
0395 £SO (S g0 4 S
3 0g (Blgle ©jgo @ LS o Q>
TS Sl as)he Sl ] cuts |
9 Sy A Sl deie g diged S
@losd g (S S pbol Cux digel
Soads ) glaslas (F o ¥ Jolos) ai csls
5l S oz (Thymus vulgaris L.) (il
ad 2RI sl (a5)ls lalS euSiag)y
sl VO gl 4 &5 Ko 4wl
Gl dm g Jiie as )50 4 IS Sl o,
Sy A abhie jo clS Gley 285 Oy
Lulgl jo 2,5 ac)50 50 9 VWWAR wiaul Sl
b oplee Slles b plol VYAV Caigus)|
> Djge & doge aw (b el
sbyles o8 Gl eizes a pladl
52 9 WAV sloyz bl 65 sl 5o O35
Al el AYAY sloe haulgl o 28
O oS Lulpd )3 pae e 4 L5L gl
Sl ose dmlpd g byt 5 s andl
o 095 LS 05 sl il el
Gy by el B 50 (o)Ld olS )l al
S Lol gy 5 a5, ol 09,0 055 5 ol



https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

AY i wsi t5.’~5)“> oLsf UM.’LMJ L_gLQ,uS).?s‘SMus) k_)Lﬂ.AD)J«)).MJ st&n&wh’{lﬂ)a u)s).u.: Jﬁ)lsd;':s) s or

~J29n 53! -0) (CigH140) (Cat:YA’Y)A4
S @ny 5w AN S e Y
Al edslie aads VY by 0 Jg,STel8
S 10 GC a4 oals 3,5 el cdale
Az, @B dgedl e o o Il
Cat:\Y VY FO-Y) o oeolanw WS
So 3,y )l o (CH3CeH4CH(CH3)2)
o odslie ad s FIV ley 10 s o

Adg Ao, Do A aS oleesls
g &b bl eyl ggejl wiss )0 s
alowy @ Slice 5 ool oS0 a5 e
3o b Sl 5 ol plxl SAS 9.2 1531 6 58
P -1-0) Sl laels ws Qg.o)’—‘ Loy
Al plxl

oolaiwl iy Slasie L GC oKiws 3 bl
(b 5B) g g5 UNICUM 4880 o
sloo e ¥V o:ygiw Jsb Pack OV .Y
a2 8o ¥V ol )F ol a0 VA0 B P gt
A ey b lo lidl ol oole a0 £+ 0
VAD ;0 ddB80 O w9 4B ,0 4ax 0
YO« 3,5 Jowe sl Xl g4z ,0
o> FID eSS g9 ol Kile g4z 0
(S e 5B) ol 5B g S IV 258
holslinl ass @ln Oioed 9 Oior
oot Sy b eolil S e 2lls Joeud
aido Ve log )0 Jseud o lalinl 5255 5l o
3 JeS1e, 8 o luilbewl wl ol asl FY
A R VA F BV V SV B P PO

G...:LH..J‘}Q QLA)L»J) (..LQLMJ oKiilo LS'LQM ac e g_i_vdf) LS»-A-A} ﬁLo‘ olf.)j)é oli.......u‘ LS"}Q 9 g_j U’““)‘)f -\ Jﬁ"\}

AYAY Jls jeus
e e e b oefile Sl S Je o 9
Les Les Les ok sk, gk, Sasb,
(01,5 gl ax,0) (o ko) (2)9)
VY/AQ YY/IVY blay o/ YAFY \td VVIYA \YAS ] Y. -v4
Y-IYF YA+ & \Y/I£8 R VA/A AR Nied \YAY 05958 V-V
VYIYY YONY Ay Y ARZAR! Of VEi2Y \YAY 9,8 VP -YY
VE/f YAIVY \INi4 ol Ya/£a ARVNY \VYIAS YWAY  caigass)| AT
Yy/ay Y.ty VO/FY - /fY Y-IYA AR a/0F YWAY s VP -Y
\tA YYIY \RYid orf YT Ya/f AIAS \YAY ols > V-0
YAINA YEINY ARYIN oY Y#IA Yo/r A \YAY ols > V-
YAIOS YYNY Y AR YV/04 O /AN \YIYY \YAY I AT
ARYARd YVIA YY/AY . Y#If fY/IVO Vel-? \YAY I VP -Y
YY/¥ YNy \Aiidi VIY YV Y/A VV/EY 0,90 (yilie



https://jcb.sanru.ac.ir/article-1-141-en.html

OTAY Jlo ;528 gulitlyn olojle) (5 (i a2 50 K25 ay oo olSil plo 5 T B8 -V Jpor

oSle pSlas s lge ok ofile cusb, Sl B Jl e 5
Lo Lo Lo ook Cugb,
o5 e e nshan oy
AATARE 4 af-% Uy Oy/-1 \Al YYNA YWAY  caigs) V7 -Y
\YIOA YY/t# WY VEiY OY/N \A! YYIY \YAY ols > RN
AINAY4 Y-/aY AR YIAN FENY AYIYD 4 \YAY ols > VF-Y
VOIY Va/f \YAY YAIQ AYION aF/IVY YeIv \YAY % V-1
YAIVO YYIYO VFIYO O\ FAINY MbF OFNA \YAY % V2T
Y/ YV/-# AN oIy OYNO Yo ARVAY \YAY ols o -0
Va/f7 Yo VYA o/ OYIEY YYIVO Y/ \YAY 3ls e VP-Y
ARVird \YIYY \INi4 VA Fa/fY 4\id YY/Ys \YAY JYYgTIN V-1
VYIAY YYIYO VYO YEIV OOIFA YY/IFA YVIFA \YAY JYYgTIv V2T
VPIAQ YVIYS \Y/OY RS IARYARN YENY fYIVY 0,80 (ySile

aalls ollasls gyl (llS ladod 35 0 ciogh acy e S oloend 45505 - Jgu

T o = o T ey e
PSS » S ke PSS S ke Sy T e sz
YIv Vo JIYE AYY YIA YV S5 o8l Y
YIA e na R VI v PRI R

C)S 4c o Sk L;’L‘M 4?.)'-7.'3_? Jﬁ"\?

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

i s i ety S 05 o S e S wsl s
XTSI NIE SN o T e Sl

Ya/y f.- Y/va AR V4 YIY AAY sy =
ol 0 Sloe «(P<+/+)) il oo )0 Cow g i

5 P/ \) Jgomusl by 5, Slac (P<+/+0) gy i) a5 ols lis iyl ype3] b

1l jlo mmo P<e/ V) Jg 515,18 ao o PRRT SOPEER VRR PR PO SRS Y PV PONE SRR
Sl aibaie 93 ol (ilejl ol il g 5 (0 Jgoz) wass o gime Jg,S19) 5 0 Sloe
ool &35 5 aidly o sRenl 1500 Slao ploml Slao (al 55, Wosls S50 4525 1
Bl b 4y aslaie o y0 Slas cpl Glp a3l po oo Slao glp iyl ge3l .o
8,5 plxl (P<e /0 0) S sl o, Shoe «(P<+/+ )


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

A s Wji ‘5{9)10 olﬁf UM.’LMJ L.gLQ""Sjjscs”‘"’?) g.)LA.apr;..u st&n&whjlﬂ)a u)s)...u Jﬁ)lsd;':s) s or

TS 56, e adlaie 93,0 Sd)b 9e3] b -0 Jgu

> ,Slos RV >, Sles WK >, Sles WS

JsS18 o SIS e Oewwe Jees g

o, Sles WK GlooSlee juolas gl
osilal osilal Sz Ll dg

VIVY Voo Nevs .15 . JFf

<IVY

OFATAbe Ay VO YD s
55

Sldzs asyie 0 Jled cpl (Jg ol olas
dals a4 Caws |y cpiagl wig el £ 8

o8 Glaghy, om (S g ol ol
J9oz) s eanlive adhaie g0 0 ;0 (459505

_E

A 9 yAl JLQ.&‘ C‘la‘“ » )l-) (SR kK

ag el
0595w 0,5 (gogs «(P<+/+)) adlais
ool it 31 izmen 5 (PSH/0))
 Slosme b g glis)l g5, (P<H/+0)
a0 5 5955 95 (F Jgaz) ol las

ailate 93 )3 (159,05 slojloss ;0 (riugl Su3elsd 00 Slie il ly 4y -7 Jeox

Slas o 2S5k %

o, Slos RV o, Slos RV glas )l ‘_{ Ol s o
o o N v N

<IFA NasT eV AT ey \ (L) aibaie
TR Y P Y | YRR R S VAR i (aihaie) s
dera” T AT et VN Y ) e ol b,

/A3 JARYPL LR B VL RY: 4 MY/ \ LAN) Jlize 51

[oo¥ NS BVA efeeed DY A s

\ai Y/¥Y v/a4 VIAY Y/aA - (1) Sl a5 gy

0 5/\ JLQ.:.}‘G!GM)O )L) (xR e 5 Bolal

blae 31 o Slheo anglie (3 Jgo) o (s,
wlo las adhate 98 ;0 igys oS Lo,
9 Sy Ao Slidsd gac)ie ;o b Jeke

(Y Jgaz) olo iolisl 1y asli o slass z )5

ALl o Sl
slasi wls plas uib)ly a2 @l
P</+V) &) b 9 z,5 ddhate po a5l pw
Jsuz) 0 Josins (s o5 il oo
A5l e S 0 gl a3 slaws (Y


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

Z5 56y b adlate o Hiagl Sleerd § S3slsd 00 Dlas uills 43 -V Json

Sl e ool  Pa S gt adhaie
Ao,y o ,Slas o ,Sles RV Gl o Slee olass &byl
SIS Ul el Ll e sl
deeeYNES VAY  efeeevY o vYayy VEIY Y ),
e AT At T yaarare” sy YN O oS Ui, %
leeee YA AIFF o/f deeesh YAAYS/E YN ¥ s K
deeeed el <I$A oo YA YA Ay Y s
e YA T vy VERYYAEYT NAYRENT Y (N) s ol s, Y
Jeeey By Y RN BVVEIY STN ¥ s

Soye 4 Ghere Sl iy, Wb cos
Slosre mhw adhie » o alflas
dwslae (F Jeuz) ol olas 1) (P<-/))
Shdsloe ol Glas 35,05 925 Slebs,
Sl alo 1y Guilsl 0)Shoe o ity (355
53 omlal o Shoe (e Gyt Ll (A Jgo2)
a4 s ol b cou 5) b as )i
Soge & g5 A8, 5 9 LS Ose
) JS2) 290 (2l Jglns
Jgosd 0 Slos g Jgoud o0

s 30 cot Jeowd o, Slos g Qo0
Mogme Ble S (595 95 b,
Al oeSlee anolie (P Jgoz) b (P<2/0Y)
Pl Jsesd o Ses g woys i blie
5 &) RS S Ui9r PLSBE Gh l esliul
sl plad 7S s Oiar SShdshee
(Ve Jgoz)

TO 9 1Y Jlisl mdaw jo s pme ol i F

S 4l 0 ,SKhas

ailaio 95 o 0 (4555 op)5 b,
Slaslie (Y Jouz) ol P<e/0)) o s
acyie 50 Oigs oS by, el
o Slae iSlas as olo lid (6, i ] IS
O Oigx 05 ey y5b o S ale
25 2 56 el b o plSE g0
Al obled bl Jsloe Ojso 4 4dsS Lol
IQRIPRCS)
ol sy

2 omilel wo s (595 gy 0 )8 g,
Mogixe Pe141) (5, wed Slidod ac)ie
R 5 O5e Sab sle (Y Jgaz) al
O Sl g ol owlBl 1y elal as s (s,
S oddlie C; acyjo ,0 0,8 pac g0 8
3 i 6y by bl doyo (Ve Jeu)
(7 Jooz) 05 25
ol o Slos

bl 8 Shae il lg 4528 @l )


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-01-29 ]

Oyl (slend 5 Su5edsd 90 Dlao (S 555 Gi9re S L) el aslie —A Jgu

5 Slas EWRS o Slas KWK o Slas KWK 5, Sles RV Gl o,Slee el )| 3,5 (gog>
JoStls oSS Geee Geees Jsess Jyes ol ol S Ly 039755
(kgha') ) (kgha') () (kgha) () (Litha") () (kgha') (Cm)

i 55t v/AS® -va® YA Vi 10° 1580 Vooar? Y¥A® anls

NN ofegext \IRa A YIA® 1/6° ATAT -15AQ° \AlZZAa AN SlLS

AysP RN s JYYS V/ea VA YAIRR IV Yoo ARt WALl sk

5,105 (gl e MW 0 s ;o Sils (glaials aiz 903] Billae g o 10 S i Bgye gl Lo Kl
sl (bt 5 Su3led a0 Dlao (B sy, allaie (Lo aglie A Jgor
> Sles WS > Sles Loy > Sles RWSN) 5 Slae Qoo alo o ,Slee olass el )|

JsSTs,l8 JsSTs,l8 s Oy s Jyeus Jgeas ol ol Sl a3l e ey aslaie

(kgha") ) (kg.ha) ) (kgha™) ) (Litha™) ) (kgha) (Cm)

(51° -efP Nas < 5Y° fv° W st st WYY YRR ) el
SIYA? % AveP <1FY° VAR Yt vent ar? RAGSE P8 7/SNE 7N} S

5,105 gl e BN /0 mhans o (Sils glasals aiz 903 Billas (g B 10 S i Bgy gl o Sile

4y

KO (60 e LR o ol v e 6 o o0 K o (6= 6 £ 5N e Ao cl(g;ﬁn (BT o


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

A
gl\ Y.
)
3 Qo
} Y s .......-00‘2‘..
-J
- N
= C
p=

e S

D38y o )5 s,

aaaaaaaaa

adlie 5 39505 Ol e, ;U Cod bl 5,Sles - IS

oo st O,5d0E 9 (poam gt S50
b9y ilaie 5l Co e Soyo
P<-/-0) sl blie 51 g G5aks on)lS
Ol Slaglie (P Jouz) 0b b o
3 e g Sy SSlas ole lis beles
2B e 53 g BSB splS Lo, el
M obles i op)l5 pae g5 sled

(O Jeo)
alla 4525 b o 0o (izron
Sladhie 95 2 55 (59,08 9,5 e, 89,
Y Jgaz) ol las P</-V) 1) o)l sxn
9y sl S (5, D Coesy 5 es
S as)50 )0 5 GIg WS 08
b Ol ridn 095 o)l poe b g)S
Sfkee oy O Jeam) s ol
Cho (plaS og alivss ol 5l Sl Jg,519,8

Ay Ohars o8 by, @bhie 230 Cod

J95519,8 0,5des g Jg 519,15 ws o

2oy 89y oebly s Jie @S
35 5% Oior Sl Gy <o JoSTels
Al o g PSe/oV) 7,5 9 (5, b adlaie
A5 JsS19l8 we s i (Y o)
WS Jol> 3s e LS adss i) Lo,
O (0,8 pas) wals (L 2,5 50 s
(Ve Jgaz) o plas 1) Jg)STg)5 awsye
yo aS ol lis ddlate Jolos @L.., RUSCONS
St JsS15)8 weys g5 Gl ac) e
S Js 515, o 8es (o) n (A Jgi2) oo
ol Cod Cho opl &S o diis opl
Flie Flg Giare ol ) cadhate
Oty (P Jga2) ad o gme (P<4/4Y)
9y 750 S 5y b, JsySTs,l5 5 Shee
pae Dled S S 50 5 Oiere PSS
O Jgax) e85 80,8


https://jcb.sanru.ac.ir/article-1-141-en.html

AN s Wji ‘5{9)10 olﬁf UM.’LMJ L.gLQ""Sjjscs”‘"’?) g.)LA.apr;..u st&n&whjlﬂ)a u)s)...u Jﬁ)lsd;':s) s or

(F Jez) wl b pae P</0)) blas
Co 6y ey S le,l8 o Slae o i

CoS 7S 0 g Oias S Gy, 56
O Jgoz) 285 180018 pae jless

sl o 5 Su3gled 00 Slao Sy (5 (Aklaie 5 (g 015 (b9y) e T (5:Silee duglio -V g
(Thymus vulgaris L.)

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

o, Slos WS o, Slos RWR >, Slos EWR doy wle o, Slee olass el 0595 9,5 by,
oSl JoSlel pemee Oeee N Sas elh e Ly ailato x
(kg-ha') ) (kgha') ) kgha'y (D ) (kg-ha') (Cm)

A0V v EYE s YV ANV AT aAYT S e aals '

- IA" -/ vst visy® NZS vIvy? TAGERY/S SR 1'0'3 TUARNR YN JTLIN S0 Slsls ‘%

FA° AJeYFS f/6v° Ava® YIA® WAt aman® et YAy sldsee 0

-y’ R\ Ve o? -/va? ona‘ VYYS Yt NS e vey® sals

VA o FE “Iv\® SN© y/aP VoY et aesayt vags® vy sy

SNA° NI < 10° na’ LV 0% SENRYIN SRR 4 VYA SRR 27 Y/ £ 7L LR I NES

A (gl e B TD mdaw jo STlo glaials iz g0l Billae (gt o 40 S pine By )l b Sl

ogf)o&déquo)ﬂwsﬁyh,,zg
el Loas ol oldl 1) ugoedshaul
eizen o)ls e ialesl ! (glaaily
l selie o (VW) )l 5 o>
oolzsS iy A Gl )
Lol .ols )58 (Thymus kotschyanus L.)
Sl e Luld b 48 a5 slilen
4 0,8 55U G3ss 98 Ghsy 89y Sl
5o sall oRuils Sladow acyie 0 a5 (5)9b
&J&wmﬁ‘é‘)bdé)*b&fai@
AYAZ olo aiawl 2ol jo cuils loy el
Loolyon 0,5 slaol (B35 05 ()L 5 Zusb,
sl olE JLaal s 55l o S 50,5
gy by alS Glojlwl b sl ol g
5ol Ll piomen .cuils ol pod a0 1) g

L I L g e

OLLS a5 osdoe (LS Ly, o Sles
I sl Ojgp0 S gy waw jo (295
S gy jo 0gzge yolie 5 lalS
5 gy MY ez g 00 g |,
o 2GS oo oolaiul 4l sleadglise
g 4oy G,k sl Gl o Sl ole Lix
blys g olS 5l 4 axg b oS sl Sy
Sledsy Sl S Olgies e 9 S
bl gwy 0, Sl olae polie oy)lS
&3y e o) a8 oy plas Gtalel ol
)l abex 5l augl olS ping, 9 Sles
ol Sis ale o Slee g asli ol
g Iolewy slaazdly Liwly o jo .0 ks Liol33l
9 EW,l Bigrd o )l8 sl plas () ol e


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

AQ i ————

Ol as 50 95 5 sl Wg pglal anglic
g 9By o9 p e Lulpd o5 ses s
JS5) 0,5 o )“"L‘ Sp S, 9 S S
2 ol Lasl g tag, » 0T Bl g egdle (Y
S 53l 58 sl GLS e Slse i

(YY) cul

helge alox Sl elis)l g &)l axje (alse
ALl e )..,L, olS i,y » aS s
Sl e S Sl s
&S Gyeb ) Cwl (LS ug, caiiSgase
Syre QLS 5l pan gleadle 5 LS S5
2 (b Wl g, Jme Ol 420

(«)

(bl glaoas  olidl (Leg AST ol
P s JSES slayy, s Sels
Lol p (pl )o rizeen 0b (itwgd Joily
Sl el oy Sas g o ke
oo ol gbasl Loas (YY) wb o
Ol a4 atinly Guilul o Slae o)l cillas
ol bl do 0 g ol S S asle o Sles
Loy b adhie )0 gy LS 08
Sad e Dyl S ol
o, les 5 i wle o Sles o oYL

()
() &5 5 () (5, e adlaie ) crtygl 0y (G092 hawme Lalpd 3 -Y IS

aeyye 5o ol lad alesl @l gy

Cool byo mdaw 51 e YEYD glasyl 5 oy
shls &5 ) b Slidod gae)ie 4 S
olawi Jg rols wg glay )l cal Lo mhaw
S el Gl 8l Gnlil sl asli s
G g b 9 WalS cew by
L avolie j0 cpdagl ,o YU L S g o0
CRlB eatll segee 0b) czge (b o
Fpeo ol glaasls jiuli8l sy slass


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

At recerreeneeesiaesnrins Wji ‘5{9)10 olﬁf UM.’LMJ L.gLQ""Sjjscs”‘"’?) g.)LA.apr;..u st&n&whjlﬂ)a 0595 Jﬁ)lsd;':s) s or

g o,y b lis ol iagh gleaisl
Criagl ol (g yisd (ial38 b Jgers 0 ,Sles
bl )0 a8 (gy9b 4 cdl Gl 5 4
5 S Syge a4 (5e 0 0 )5 SiS deld
4 039 Il Sy g Jate Lulph o
wlo o Sles 69, & Bhelre D90
il iyl gl bl o Slas 5 St
Ol 1y Gl 55 e 0, 8es 9 )0 (53,
i Ser iz mlS izes sl
S gk 4 wibe @Sl gt
Sfbee G Gilosre g Cute (Shunen
S8as 5 @=+/AT) Jses dos L el
Y Jgaz) o,ls 09> (r=~//\\"**) Joes

5, Sboe 2l L g 5,18 Sgzs (=2 /AT sl
Ol 5 el o Shae (o] St )l
oS sl slacdglie (V) Joo) wbos
ol Gglite Hler calise gbla ,o piugl
5V oeemis 5 Jseed Gialesl 9550 bl o
Ol 9 oy b 4l sladsbo
pIe 9 (o yd bD odalin (6 5eS 9S8
sbidalie gy, ol jole 4 owyws
aS olo plas |y Jelae sl 3l walisn 444l
Omar sl Cdsllae (VA) 31,8 slaazdl U
Ay 2 0D GSes 5 gl
Ojor S o8 sy s silslee
e 5 ol a5 W S saliwe aibjl, (g9,

el Dglaie 0957 0 IS g, ﬁ_,b S

(Thymus vulgaris L.) cpéiogl p ablaie g o595 00,5 oo, o oy V) Jga>

o Sles RWZpR S Slos RV 5 Slas

EWSCRR WS Gl o,Slee Slows el

JsSls JgsSle,ls Oy s Oy s Jyess Jged il S ™ &g
(kgha'") A (kg.ha™) ) kgha'y () ) (kg-ha'!) asls (Cm)
A Mg — ]y NI AT - ¥ SN VYT AT s Shas

ol

GDB (5,5 ‘aﬁf‘s‘, BT S Vo B
Cdglie adgs 9 aby o olS o pae Cl>)
Lo wbios @ow (g ddg oo 4 (a9l
Gelep OJg A gitwsd Olee arasd
g delasl Llpl jo (Js oS oo oy ()5
Oh9rss wile ol ol &5 ae .88
adgi Cwow 4 GDB  sgd oo Sguow
LU ..\35‘50 ‘..\..u uoLa.‘;a'-l 4.:94L, Lgl.cog;‘.:.lsgtu

VA 9 A JL<M>| G]a"“’ 5o )L) (e S k¥

5 (V) gaile 9 ey gand 8 (oll

Sz 5 99500 Vb (BLS Ll yo slge pexd
Gl ys O s b 4wl o]
‘5.39 O}w‘sn o3ld uwu s@w%
SIS Llie jolie asl s dae Lyl,d


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

5 obdslme Cofise s Sy 5 Jutes
Oets A ddlaie Cpl jo olS o Slae o5l
okS oS dihis jo 0 ol yolie 5,5 b,
g oS wdx 1) e olie Lulpb ol jo wilgn
Spas 5ol o 0pd Bl o lilpl b
Sy 535 ol
2o, i) g Jed 5l e Lalyn
Jolse 0 ot aloz 5l Oyl a0 5 Cogl
Ceed g (rtagl (chagy &5, p NS ST

blyd ol o e asl gbaudplio s
2 Nl Lyl Gl Ko Bk 5l ogd o
s 3 Ql5E polie 3,)l5 by, Gmesd
Sl e ol 5 Jols b sl axsls
SRS ae )50 )0 (15955 (Bl Jslore a5 ol
as,ie 50 Olsre S ol 9 2
O (all sRA) o) b Sl
aly) gl codalie o Sles 5 (coug, o Sos

by ol yors

&89 8BS ;o aw Jolie o Wil (g5l 0,253
A0 g YV) 0,5 5l o] Jawe &l las
e bulpd 4 iy oo 5 (liee 5 o0
Olme &5 5ok 4wl oglite Wl e
Lilyd 0 Gemg 9 oSl GlaceS s
S5 e p 595 b o i Sas aes
@ el Coeal P L bodslie Gl
Jole 1) 50,8 )98 calo (il (S a5 (5 )5k
et Sy cdble b gl
19 ol B Waliae g atuly 580l ogat
Sl Fhe Loiy dgige g95 Al bl 5
ax ) dae Hg8 4 olS )5l &S G
(O 5 o) st o oS 5 ol 6,8 USS
Jlo 50 ol Gaeye 0 (plagl catS
s Casb, o LoyS L Gslas VYAS-VYAY
@ Oiers o)l U ad o ihie oS
Coie b olS ) Bbdslre ©jpe
A8l P pse ada) @b 5l i g bl adly

byls b opisl )85k Js (V0 Jsoz)


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

10.

11.

12.

13.

14.

.................................... wsi ‘5)5)10 oLf UM.’LMJ ‘_gLQ,HS)Js‘SMue) g_)pr)JJJ.MJ st&owhﬂﬂ)a 0595 J)J)lsuus) s or

&lw

. Abbaszadeh, B., A. Sharifi Ashourabadi, M. Ardakani, M. Lebaschi, F. Safikhani and

M. Naderi Hadjibagher Kandi. 2006. Effect of application methods of nitrogen fertilizer
on essential oil content and composition of balm (Melissa officinalis L.) under
greenhouse condition. Iran. J. Med. Aro. Pla., 21: 216-207.

Al-Bayati, F.A. 2008. Synergistic antibacterial activity between Thymus vulgaris and
Pimpinella anisum essential oils and methanol extracts. Journal of Ethno pharmacology.
116: 403-406.

Andrzej, L., E. Dawidowicz Rado, D. Wianowska, M. Mardarowicz and J. Gawdzik.

2008. Application of PLE for the determination of essential oil components from
Thymus vulgaris L. Talanta. 76: 878-884.

Baser, K., T. Ozek, M. Kurkcuoglu and G. Tuemen. 1993. The occurrence of three
chemotype of Thymus longicaulis C. Presl. Subsp. longicaulis in the same population. J.
Essent. Oil Res., 5: 291-295.Bernath, J. 1986. Production on ecology of secondary
plants products. Herb, Spices and Medicinal Plants. Oryxpress, Arizona.Vol. (1): 234-
185.

Biesiada, A.N., A.N. Sokol-Letoweska and A.L. Kucharska. 2008. The effect of
nitrogen fertilization on yielding and antioxidant activity of Lavender (Lavandula
angustifolia Mill.). Acta Sci. Pol., Hort. Cul., 7(2): 33-40.

Bryant, J.P., F.S. Chapin and D. Klein. 1983.Carbon/nutrient balance of boreal plants in
relation to vertebrate herb ivory Oikos. 40: 357-368.

Dragland, S., B.S. Paulsen and J.K. World. 1994. In: Production of Herbs, Spices and
Medical Plants in the Nordic Countries. Proc. Njf. Seminar no 840. Scandina Vian
Assoc. of Agri. Sci: (NJF), Helsinki, Finland, p: 36-39.

. Drazic, S. and S. Pavlovic. 2005. Effect of vegetation space on productive traits of

peppermint (Mentha piperita L.). Institute for medicinal plants Research Dr Josif
pancic, Tadusa koscuska 1, 1100 Belgrade, F.R. Yugoslavia. 31: 1-4.

Fahlen, A., M. Welander and R. Wennersten. 1997. Effects of light temp Regimes on
plant growth and essential oil yield of selected aromatic plants. J. Sci. Food. Agric., 73:
111-1190.

Franz, C. 1983. Nutrient and water management for medicinal and aromatic plants.
Acta Horticulturae. 132: 203-215.

Firas, A. and Al-Bayati. 2008. Synergistic antibacterial activity between Thymus
vulgaris and Pimpinella anisum essential oils and methanol extracts. Journal of Ethno
pharmacology. 116: 403-406.

Galambosi, B. 1993. Consideration and experience regarding the cultivation of
medicinal wild flowers in Finland. Aquilo ser. Botanica, 31: 161-166.

Habibi, H., D. Mazaheri, N. Majnon Hosseini, M.R. Chaeechi, M. Fakhr Tabatabaee
and M. Bigdeli. 2008. Effect of organic and inorganic fertilizer on plant growth,
essential oil and the composition of wild and cultivated Thymus Spp. Thesis presented
for the degree of doctor. Tehran University. 133-152.

Halcon, A. and L. Linda. 2002. Aromatherapy therapy therapentic applications of plant
essential oils. Minnesota Medicine. 7: 85.


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Herms, D.A. and W.J. Mattson. 1992. The dilemma of plants: to grow or defend. Q.
Rev. Biol., 67: 283-335.

Hornok, L. 1986. Effect of environmental factors on growth, yield and on the active
principles of some spice plants. Acta Horticulturae. 188: 169-179.

Jeannot, M. and F. Cantwell. 1996. ANAL. Chemistry. 68: 2236.

Kastner, G. 1970. The dependence of yield and gruality of thyme gowns a two-year
crop on date of harvesting a cutting high in the autumn of sowing. Horticultural
abstracts.40: 1841.

Khan, M., S. Afag and M. Afidi. 1992. Yield and quality offennel (Foeniculum vulgar.
Mill) in relation to base and foliar application to nitrogen and phosphorus. Journal of
Plant Nutrition, 15(11): 2502-2515.

Lebot, V. and Y. Leveque. 1996. Genetic control of kalvactone chemotypes
pipermethysticum cultivars. Phytochemistry. 43(2): 397-403.

Letchamo, W. and A. Gosselin. 1995. Photosynthic potential of thymus vulgaris
selection under two light regimes and three soil water levels. Scientia horticulture, 62:
89-101.

Letchamo, W. and A. Gosselin. 1995. Variation in photosynthesis and essential oil in
thyme, J., Plant Physiol., 147: 29-37.

Leung A.Y. and S. Foster. 1996. Encyclopedia of Common natural ingredients: used in
food, drugs, and cosmetics. A Wiley Interscience Publication- John Wiley and Sons.
649 pp.

Loziene, K., J. Vaiciuniene and P.R. Venskutonis. 1998. Chemical composition of the
essential oil of creeping thyme (Thymus serpyllum) growing wild in Lithvania. Planta
Medica 64(8): 772-775.

McGimpsey, J.A., M.H. Douglas, J.W. Van Klink, D.A. Beauregard and N.B. Perry.
1994. Seasonal variation in essential oil yield and composition from naturalized Thymus
vulgaris L. in Newzealand. Flavour Fragr. J., 347-352.

Miri, R., M. Ramezani, K. Javadnia and L. Ahmadi. 2002. Composition of the volatile
oil of Thymus Trans caspicus klokov from Iran. Flavour Fragr. J., 17: 245-246.

Naghdi Badi, H.A. and M. Makkizadeh. 2003. Review of common thyme. Journal
Medicinal Plant. 7: 1-12.

Omidbagi, R. 2005. Production and processing of medicinal plants. Published Qods
Razavi. Beh Nashr. Iran. 158.

Stahl-Biskup, E. 2002. Thyme: the genus Thymus. Hamburg. Taylor and Francis,
London, UK. 1: 13.

Tanaka, S., T. yamura, R. Shigennto and M. Tabata. 1989. Phytochrome. Mediated
Production of monoterpene thyme seedlings. Photochemistry 28: 2955-2957.

Uhart, S. and F. Andrare. 1995. Nitrogen deficiency in maize: Effects on crop growth
development, dry matter partitioning and Kernal set. Crop Science.Vol: 35.

Usai, M., A. Atzei, G. Pintroe and L. Casanova. 2003. Composition and variability of
the essential oil of Sardinian Thymus herba- barona loisel. Flavour and Fragr. J., 18(1):
21-25.

Wendy, A.P. and J. Langenheim. 1998. Influence of phytochrome on leaf monoterpene
Variation. Biochem Syst Ecol., 26: 25-34.


https://jcb.sanru.ac.ir/article-1-141-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

AF i Wji ‘5‘{9)10 olﬁf UM.’LMJ ‘_gLQ,HS)Js‘SMue) g_)pr).:JJ.MJ sthwblﬂ)a u)s)...u Jﬁ)lsdz:s) s or

Effects of Application Methods of Nitrogen Fertilizer in Semi Arid and Moderate Cool
Conditions on Morphological and Composition on Thyme (Thymus vulgaris L.)

R. Jabbari', M. Amini Dehaghi®, M.A. Modares Sanavy” and A. Kordenaeej*

Abstract

Thyme (Thymus vulgaris L.) is an important plant of family Lamiaceae and its essential
oil is famous among 10 essential oil of medicinal plant. In present study, effects of nitrogen
application methods was evaluated at two moderate and semi arid zones for distinguishing
the best nitrogen application method in each habitat considering the growth differentiation
balance (GDB) for vegetative production and secondary metabolites. The experiment was
conducted into a randomized complete blocks design with 3 replications in two regions
Shahr e ray and Karadj in 2008. Treatments were included nitrogen application methods
(no application as the control), 50 kg.ha™ soil application and 50 kg.ha™' foliar applications.
Fresh samples of thyme plants were taken at two experimental farms and after drying in the
shade, oil was extracted and the essence was analyzed by the GC apparatus. The results of
independent and combined analyses showed that the foliar application of nitrogen at Karadj
significantly increased plant height, percentage of thymol (2.74%) and thymol yield (19.5
kg.ha’l), dry shade yield (2498.2 kg.ha'l) and essential oil (38.9 lit.ha™) as well. In contrast,
the highest values for dry shade (2772.7 kg.ha™), yield essential oil (19.1 litha™), yield and
percentage of secondary metabolites i.e.)percentage of Thymol (1.2%) and thymol yield
(7.72 kgha') percentage of P-cymene (0.68%) and P-cymene yield (7.62 kgha™)
and percentage of carvacrol (0.076%) and carvacrol yield (0.85 kg.ha'l) (measured under
the soil application of nitrogen on the experimental filed of Shahr e Ray). Thymol and P-
cymene were the representative compounds at two experimental locations. It was concluded
that better adaptation of thyme plant under the moderate cool and high altitude in Karadj
rather than the semi arid condition in Shahr e Ray was due to the faster establishment and
increase of the number of branches. Foliar application of nitrogen in Karadj resulted in a
kind of growth differential balance (GDB) and increased both vegetative production and
thymol composition as the most important secondary metabolites of thyme. Declined
humidity and warm wind, in the experimental farm of Shahr e Ray reduced nitrogen
absorption through the leaf feeding.

Keywords: Thyme (Thymus vulgaris L.), Essential oil, P-cymene, Thymol, Carvacrol,
Application method of nitrogen

1- M.Sc. Student, College of Agriculture, Shahed University, Tehran

2- Assistant Professor, College of Agriculture and Research Center of Medicinal Plant, Shahed University, Tehran

3- Professor, College of Agriculture, Tarbiat Modarres University, Tehran


https://jcb.sanru.ac.ir/article-1-141-en.html
http://www.tcpdf.org

