10.22092/ijmapr.2018.115708.2155 :(DOI) Jlumys 4clis ol hne s ls oS Cliios iy 5 oke aslinlegs

(\YAY) YAF=YAY asmio ¥ o,led FF il

(Ocimum basilicum L.) ol 5 (slaodgi 31 & p (wilw! A5 9 A Slhogas b3
Hoal 2led 9 ST Luleh 4o

T3l 3 3 pamms 5 "S53 e T Gl g (53 0 e (35 S pe e
Sl sl 15al ol deget o1&l 153558 saStils ( SLEY ke 58 1ty B a ) it IS asisa sl
Sl Gleal Gleal ol e s o &asls (o5,slas szl (SLEL p ke 05,5 Olezils o gtace sty 5 —HY
F_mahmoodi2000@yahoo.com ¢ m.mahmoodi@scu.ac.ir : 5 S s

ol Slsal Slsal ol am g oSl (g355laS saSiasls ( SLel pske 5 8 lslanl -
Ry CIVg) PN ‘Q.ﬁlaﬁ ‘i““‘i"ﬁ Msls ‘Jkauj &‘,)h QL&\.S a‘,; ‘JLM‘,&.‘,)\A u\.ﬁ:\..fgwu 6‘}‘53 -¥

VWAV cpass b u“J"\‘ 'CU\J \Ya¢ u&@@L@ C}'\.a‘ ‘cu\:f \V‘\‘fﬂ.«:&é\us @.)U

CJL' A6 6:..3,\.&)'—‘ (Ocimum basilicum L.) ol os)ls olS 3 eag V0 Luilal lial 5 5 Shae SLol 5 shies

S Ll 5laal ol e s o&asls SLEL psle 6y 5 bl wss5e 50 SIS Y 5 (035) Llag V0 L ol JulS oSSk
G A G Ol e QLS G (S5 D e St e e el e BB e 05 e Jals baes s
Sl 5o e ol S o Sas Slio oy Lolh s 5 5 pees 5 alaass S plats (i e pels it Sl
gl 53 ol ) adlllas 5550 Slio o Wess o 45 b ol Guilly w5l Jols mls s o Sesll Ll
(prse 2 pS 00/YY 5 AY/84) jieos [ 5 slazss IS ooy 5o S S s Shae o i )5 3555 1) Jlozs]
Ot 3 (M3 YA 5 Y/AY XNE G ia) piiees 85 ladss IS sk i slaes g 5o bl gliee o it A &8
sdalie (ppe e 2 p S VV/EY S VF/VY AV/A0 (i ia) ojieps 8 5 Lskin s 5 lasss 8 Glaes g 5o 5o puilud 5 Shae
Sl it oLl ol Ciliie slaes s il 53 (oS5 7Y 350 GCIMS sBis abewsay (il T s ol
YN G a0) SB35 (PY/F U o) Jaslys (00/Y b ja0) JsSeslS Jee dZFA/F /1) Sl Jole bos g uslal
US/Y b o) JsusS 5 UF/8 b as) ks 8=y (F/8 6 /) Usssl dite (IY/A b Lao) 55208 (VA b io) ojged
ils L dSlS Jime ol cosrtn Do\ 5 oliaids (284 Geely (28 Ol G g G gl Gulel o
3L s s o e el s 25 e Saea s il 5 VG U (o5l BB e s e 8 slassn S slaes s
bl Wesg a8 ols glas (s ol 5 Jols mls (IS ssba Koy basg ale 4 ced e JUL3 s Jssls ol

o 238 wlio s eslind 5 xihigm LT o3l ool s e s Wl ol & A 65 34t s S

JUhs Jesls fJsKenlS Jute J Il ( sld ((Ocimum basilicum L.) gloy ;1 gadS slas3ls



YAV

Wosg m oo sdd My elel ol S 5 culs
ol esde (Kriger et al., 2002) .z 3,158 7Y/0f
53 i cS gl oS Gulld s sl oS s
Jirovetz & ) cuwl saz 218 ol il bl
L sy ol (Keita et al,, 2000 Buchbauer, 2001
LS 5l ey N0 Luiled il 5 s S S Gua
el Gl p sl ol s.j Ll 5 ol sl

el 5580 Slio Llod 5l es g o mels

g, g olge
Oar agt ol bl ac)ie 5o masn ol
JoS sacSyl b B s VR0 el Jle s el
Losg .8 Lol LSS Y 5 (e0g) sl VO L ol
e o e e e LS e 0 e fela
A O Ol e (et G (65 S e Sl
s 8 plaass aiy e gely R Oled Lui
Boglaass 8 Gberg oy bslin s 5 geps S
S ew o5 5 gdm oliw g 5 Dska s 5 5 (o eps
350 slaos g layds slacpa,sp blsl o mas a4 UK
On el T g Giady Goy el Yo ol b s
4 baals 45@@\'& a8 eSS Lol ey 5o s,
kS o3 o sl Bd 515 Sty AL S o
o a OS5 0SSN ) UFF ol 58 s Cus
355 da oz olal as e (233,55 plail Sl am 5 L)
B aams b e <ol s, Jad b s s g
i bl (bt &)pon el sby Cards s olls
oo sldde Lople deasl oY el glacddl o ple
Lol &.LA}T sl dsb s s S Pl s &) 504
S8z B ol 5w el ol ol b5
cutlsy JulS aulS s 6 s (WS s el J S
oslel 5 8o Shee Clio as Ko 5l w5 X

Voooles XF als o) e 5 2ol LS liios aslaless

doddo
s s Gl xS sba (Ocimum sp.) ol
oS el s saSl Bl (s Saas 5 e S
Slasles 585 g 5 02y dlasin 5 JLS Lt
5 Lan sl LS 5 pdel 3sm cel OCIMUM i o
PR T I SERCHN FHIPRC R ol 53 gaamie slap
Jub st LS5 5 55550 B 5l i ) o
opl Gl as S 51 (Simon et al., 1990) s,ls 54

LO. americanum O. basilicum

s o
5 O. micranthum .O. tenuiflorum .O. gratissimum
o LS ol 53 3 pL 1, O, kilimandscharicum
My s sobw cuS s, 0. basilicum x,8 Ocimum
Kakaraparthi et ) .cwl jls;5 5 lons Cuenl 31 sl
U5 e SBS S 5o sad o Ll al., 2015
s Sy ol oS Gl sl S The 2 2525
Jss e Jaissldee Jsadl Jgssl asle Jlb
welsx shls &8 el Jy S, 5 Sl Ul (Jsslys
aeab g golen 31 S sl 5 o 2l (sl (e
e 5o 585k .Sy (Prakash & Gupta, 2005)
ool 3,50 olegsly 5 e aalagm pal,l Gl
ol ol o) e ool Gl OWae 5,8 e ) 3
e rmed 005 L) 8 ax s L aS cdels gl
s Ses s Sl cl (Ses (alon ol L) ,e) oS
ol Dlee (B s &S sen sl Ll bS5
3505 6ol beslinal WG 51 olgipe 5 s25 Gt Sl s
.(Zheljazkow et al., 2008 :Kakaraparthi et al., 2015)
O BB 3 el CutS i) lne o olou eilel Gl e
Galambosi & ) cewl sus 3,18 ZV/YA G Ze/YA
YWe oy oS Ko el adlas S 55 (Szebeni, 2000
ol ol ai ol W s lou, pa)ls oS 5l es s
Lo om0 ) (oot s Ko S, 5l sasad s



gl (A8 5 (oS Oleo s L5

(MS) Sl 8T 5 3y 5 Alsims &yl 453wy (483 ¥
3 e Jalo 58 gy ol Bl amsa Yo 5 YAS L
S oy Jsb L3 aids o Al e VO e b S
ool S5 s AN Ll Sl ol s S
g o SNV

Dls e SNl Sl S 4 bbb
s ol Gzl 5K p s sladib adlas (ol
sbdb bl el Wl cese LS e,
AAdams, 2007) az il me alie 31 eslinal 5 5 ltend
Loy s g ) gl Gy S5 BS ae
O P P P N PR Y

S s Sas
adlas 3550 glaos g aS ol las Wesls il ly 4 5p0
TN o 53 ol g Ml hls S 5 Shae Bl
A SN LYYF 5l Sea S s Shae () Joas) o s
B Gloerg e Gloosy o 53 5 2 ke me e
AP Jf 9 (@Jaju J; TJg PAY/P)  las o>
5 4 L S s Slas it (pape 5 5 004/Y)
iy ol e UK e laesy sl olass
oS a8 13 cam agy o Loy olass
S e o plics e slen g 3 58 S S0 Slae
2 e S XYY XYY (5 5a) 45 S 3 e s
A | VS I NP P W PEN U GRS

(Y Jods) wzalas Kodes 4 S

ol olee
O adllas 5,50 Glaes g 4 als plas Wes g uslly 4525
L35 1Y i 3 ol tme Ml gils sl ol e Bl
IXINE G 7o /AN e azals 5o Wos g il o)) () J0s)

YAA

Al 5l esliad b 5 besls L] 6T as U5
3 8 2l SAS

w&blc\ﬁul

Clz.ﬂ Veem Aol 5 JlS aulS s e s oblS
S o pelad cuaS bis gl e iz cazls e
dlme 5l s i Sas ¥YOC s s PSS
ﬁd%e&)j\aam\\gtgfﬁ)b&oj))ﬂgs
oy 5 e s 8 il S mlil cell ¥ o 4
e SWaw L i julil 5 Sdee 5 ao)s O.))}T
s S Il s T ol by SO

Sl LT
o8 3l il saims J S5 slacS 5 5l A8 sl
o5 4 e Varian 3800 Ja. 4185l S 58
Calis ek +/TY B 5 Y- Jsb «) CP-Sil 8-CB
Aol gl i aslizd ey S /Y0 oSl 5B &Y
Lo op (ads V&S ol L) oS sl anss ¥
Yoo ol sles 4 aids p oo Ll ol S sl a0
) A ey (483 ¥ 0 by L) o1 S sl az
5 YA csisa s FID) SLoSal 5 g5 abiss
Jols 58 Glsea e 58 51y ol S sl anss Y
A V0 g Jsb 5o ol S m e e oS as solind
& Jan 3 S50y S 58 oBans 4 baulal sy adds s
ol (oS5 s b s LS e Kb
Sose o b 4 Jae SIS 5l S 58l ey
Jsb 4) HP-5ms e DAV0 Joe Agilent & 5 51 eslic
S 56 Y culis el /YO B 5 e Y
D5 L) 8 e amyn ¥ adsl clos 1y oy Sam +/Y0
A ol oS sl s 0L a8 5y (4B VIS
G ey L) oS sl am s Yoo Ll sl 4 ads



YA

che 5o Solsine Ol Gl uiled 5 Shas B |
Ol cilisee slaes 55 bl 5 Sas (Y Jgaz) sis s 70N
O bt 1S 3 e g p S AV/A0 B Y/0F auals s
20 S WA Slasss B oeg s bl s See
B s Lsdon s Gbess ol 5 am 5 ad saslin (m e e
it o i (me pe 0 SN/EN 5 VF/VA) s
o olal s Shee S amalsy 1 Luelll s Shee
2 0 S Y0 5 Y/0F) s gals o 5 5t G2it sl

Y Joax) o5 (m 0 e

Voooles XF als o) e 5 2ol LS liios aslaless

Lok oog 5o Gulel ol o i &5 osba oy
Sl gime Ml Wos gyl & G &S a5 &8 (AY/09)
UX/V) jises U8 5 (UY/AY) laz s I slaes g ol
s L peled Gl i Dslbns es 5l ae
St e s VY)Y LU e claos g aisls _olasal
(L/2N) o aly o35 a8 515 gam 098 5o (LV/YQ)

ol 3 Ses

adlas 3500 sod g aS sls plas Wos g ully 4500

(Ocimum basilicum) gl 5 s 5,15 oS Cilibwe slaes 5 ild a5 ao s 53 Shae il by a525 =\ Jsux

Sl SSlee axd
~ _ Q‘m.ﬂ CLHG
ol 3 Sas bl ol e S po Sas <l
-/\-¥fns «/++\ns Y¥a/Y#V¥ns A Ssh
VAR AN \/FAY** Y.« AN/ OANVF* \f Ses
</\NAN§ VAR YVA/¥YY YA L
£/%0 Y/AA £/YA () s g >

JsSuslS Jee 5l S (i Jae oS 5 5l s
Foesp= Wl 5 558 Wl b s I3 Je
Loy pla jo aS culs ooy il ros g bl o
slaenss 5o ol pla Jool Joale Lal sy S rie 50
3K S S g 350 S 0l et
o es g 5 i Sl 5 Jsissl s 5l bS5
LU 5l Laes g ple 4 Gl 330 jow 0395 caizls 39
Jos3 IYY JLL3 ZFF L op ol Lulul (S 5
= DU PSR | O JEE A PN S PN WA 77

Al lezﬂ L U8 K lsisa &S an) e

AR N CL“ 03 b3 fme 5 sl g s 4 T 4N

oilel oS 5
oS Ay iy il a8 IUT s
iz glaes s sl 5o S 5 YY 550 GC/IMS
L Loy cpl el A glacS 5o gl gl
WJos5 JsSeslS Jme JIWS Joli o355 p o a5
5018 pmpme s 5 e = W i pad W5
cobed 51— Ly 3] Jte Ol il J 55
S Py R PV W RO WK G W
5 domeS] ki 505U o gl LT il (s S— s
sl o5 uilaad Gl TA Y 51 Gy a8 Ko 5 J 5258
S (¥ Jsaz) aals polansl s w ) ol calises



gl (A8 5 (oS Oleo s L5

Ya-

(Ocimum basilicum) gl , Gz bos 5 uilul 5 S s Sas 5 olme Glivo Kl anylis =Y J i

gr/m?) jusll s Shes () bl ol e (grim?) Kis S, s Shas 8555 Y
Y/8#hi V/\Yg ¥Yf/¥rh 35 e \
£/ved \/fYd fvocd 1L e Y
/8 -/A\h v40/55fg e el e Y
f/vyig \/\Yg FAN/YYef PAT e f
f/04fg \/vade YYah St e 0
¥/0-9 \/+ %9 FYY/Yydef S o &
0/4ve \/Yof fV-cde oltzds v
¥/v¢gh \/Yvef vv.h o5l e A
¥/¢¥fg \/<Ag Y yadef P AT ey 4
Y/0Vi -/4Ah v£0gh St iy \-
o/vvef \/\-g fa-.c e el e AR
\TARL'| -/4V¥h foocde Oltacas by VY
\V/40a Y/aYb FA\Y/$5a slas s IS Y
VAR Y/-Ac 00-/YYb PN \¥
VF/VYD Y/\fa Y£0/vvede | skes 5 5 \0

A b gl gae SO 70 JL.:_'»\CL): sl gl G K s JBlas AS&LNU&LA 5t B 3



(Ocimum basilicum) gl=, , o 5,l» oS il slaos 57 (do,3) Luilul glial =¥ U

Bos 5 =t s
s & K e . o o o o o i F E E T N O R 7Y
A glads oheads geel, Sl A B R T EY, I P P Az el @bl 35 s
</A - - /¥ </Y /Y /Y </\ /Y - </\ /Y -/Y \/Y </ ¥y a-pinene \
- /Y - - - - - - - - - - - - /Y - oY camphene Y
N - - /¥ -/ - -/ - - - - - - Y/¥ - A B-pinene Y
\/A \/# v/¥ /¥ -/7 /¥ /¥ - - - - - - Y/Y - 44y myrcene \
\\/Vb -/af AVAY] f/4c \/Ve Y/\e Y/%d - - - - - < /VE A/ -a - Ve limonene 0
/Y </ </ - - - - - - - - - - A - Ve vy 1,8-cineole 4
f/\a Y/Yb Yc \/YE \/¥ef \/vd \/%de VAL - - - - </Yg \/0ef - V-4 E-B-ocimene \
/Y /Y </Y /Y </Y - - - </\ /Y /Y - </Y /Y Al V-4 terpinolene A
/vy oY/ob VAL \V/AF YY/-e Yo/¥d \O/ - f </Yi </\i </\i </\i </Yi Y/0h Y¥/Ac </Yi ARRAE linalool 4
Y/Aa - - -/fC - «/AC -/VC +/vd -/yd </vd </vd -/vd -/vd \/YDb -/vd VYFY camphor \e
- - - - - - AL </0 /¥ -/¥ </ </0 -/0 - -/7 ARV borneol AR
- - - - - -/Y </A - -/Y -/Y -/Y -/Y -/0 - /Y VMYV terpinen-4-ol VY
ov/fab Y/ - oY/-ab  ¥a/Ab  0-/\b  00/¥a  YA/-d  Ya/sed  YY/fe  ¥r/sc YA\XF \-/fg - - VA C';]‘ae\t/':g’gl \y
- Y/af Y/¢f - - - - Yo/fc \4/Ad Y\/0d \#/4e YV/Ab Y#/Abc - Yy/fa \YYY geraniol VY
- - - - - - - Y\/Ve Yo/yd YY/-c Y#/vd Y0/0b YY/0bc - fY/\a \YVY geranial \O
</\ - - - - - - - - - - - - \/0 - \YAY  bornyl acetate V¥

25,10 70 CL“ 23 ol sime Nl S iz Gy > b s,



=Y Jod> aslsl

bos 5
Z " ; ; ; ; ol ‘
i K F oM MR AR AR e e e e e P e N S5 el 3,
wAsps slaas oluass el St pae Lalas okt o Sl pAx el bl 33
- \/¥b Y/-a - - - - - -/vd -/vd -/0C -/vd -/0C +/vd -/Yed \YE. eugenol WV
- - - - </NF - - -/0d -/Ye -/Ye \/-c -/0d \/Vb A -a </AC \YAY geranyl acetate \A
AL - /5t - /0f \/0e \/Ve \/Ye \/Ve Y/abc Y/ad ¥/-bc Y/bcd ¥/-bc ¥/4a asi ¥/0ab \F-¥ methyl eugenol V4
- Y/vde Y/Ved Y/0b Y/4c Y/#cd Y/0b \VAR - /af \Vani \VALI \/YE Y/-e Y/fa \/ff \YYY E-caryophyllene Y-
- +/Yh +/Yh /09 /09 /%19 - /Vf \/0be V/\e \/¥ed \/Yde \/0bed \/Aa </Vf \/vab VYA E-a-bergamotene Al
/Y /Y /Y </\ /Y /Y </\ - - - - - - /¥ - VFOA E-B-farnesene Yy
\/ - efg -/4fg -/Vg Y/-a Y/-bc Y/bab Y/Va Y/+-bc \/Ydef \/Ac \/#cd \/0cde Y/-bc Y/bab \/0cde ARIAR o-humulene Yy
</A < /Y \/Y \/Y </A -/4 \/Y </\ - </Y </\ -/ -/Y \VA /Y VYYA Germacrene D Y¥
- ./5d \/-c VA YA \Nb Y/ea - - - - - ./fe \/a - \o- ¥ bicyc'oggfma”e Y0
\/Yd Y/Ya Y/-b Y/\ab \/bed \/fc o/f - - VAN - - -/Ye Y/+b - \OYY §-cadinene \td
- /Y < /Y </Y </Y < /Y - </ </ - /Y </\ </Y </Y -/0 </Y \OYA4 cis-calamenene Yv
- - - WA /A - -/Ye  ¥/Yb v/sc ¥/fab  Y/AC ¥/fb ¥/Aa - f/-a \OF bit;ggf)'lgr']e YA
- - - Ad - e/vd - ./Yd  /fbc -/ -/Nbc  -/fbc </Ab \/va - \V/Ya  \0AS Cafygg?dyg'e”e Y
Y/¥d 70/-a 0/+b o/+b f/.c ¥/¥c 0/\b - - - - - - 7/Ya - \FYY cubenol Y.
</\§ </N¥ </\Y </\Y - - </Y - - - - - - < /Y - \FOY o-cadinol A\
</\ /Y </\ /Y </Y -/Y /Y - </\ - - </Y </Y </Y - \FFY epi-B-bisabolo Yy

XLl 70 cku 20 Gl gme Vsl S e Gy > b sk,



yay

o bl d 4 mie S ol b Gl
I s S sl e M i S ool (g s
i 50 SS  Salml 5l s s aals 55e s Shas
G 508 O o s Sas o 5 b 18 O
128 8w ol Wmd g Can 5 S5 (S 4
el bt besg ol sy Sas S, VL 5 She
2 e S RN/ Slazss IS ey Sas S s Sl
s es (bl csl &S ss e aes ) (me e
5 e kol Joa s 0as (mnpe 0,5 \V/40) il
ol i GBS 5 oyl ke (bl 6 3
j;.i;.,gSja\wgﬁw);sx)\a)\}fjckwpé
Dy e 8 SM 5 bl ol a2l
g5 5l ot cnl 55 san S ooy Ciliie laes
Ml ol L oS w5 Sslie pliant oS5 2las
De Masi et al., <Telci et al., 2006) c.zls calls L3
2 35 e s 5l a5y (Vimala et al., 2014 <2006
s Sl i g Jame Bl o 4 olge L Bos s o
S Ky A oal 4 55 s sbagtagy o 1) b
Solize oS s ke a4 axy b ulid bS5y
2 e ad g i ol eled 5o &S g 5ba 0 p alps
55 «Mondello et al., 2002) J,sl,5 5 Jld (2D
Jirovetz & ) cleliw Joo 5 JJWI i iy 5 a8
Ol ¢l 5o s (Keita et al., 2000 Buchbauer, 2001
P S ERC TR P EU RPN O LR PR W P
il olsea IS Jee/ W 5 ol Jae/ J S
{(Lachowicz et al., 1997) cul sa (2,158 Lulal Jo
ol oS5 plsea JIW 5 oSl e S5 5o
Sl s S8 ol ) o s canS Glw, sy YV L
Ol ) 53 eas plil sy s (Pirmoradi et al., 2013)
Jee ol sS4 Ocimum ciliatum s> g5 YA (55,

w8 S Jpe 5 ISl Jee e J5SS

Voooles XF als o) e 5 2ol LS liios aslaless

5 oS 53 Sy e wile il Jalse s LS s
U Y U [ T K N I
Jalali et ) ans e )3 5l cow |y Luilad ol oJ same
92 8 G, ey uiled ol Lo sl al., 2012
oS S5 s Dol 4 ol L whas coas aibn S
5 My Sl 5 (S5 e Sliv o i el &S
5 ol Ml J5 cails Las e el Gl ssims mass
sl sble 5o oS LBl 5 ey Ll s Shee
Lls 4 (Saos glosls nepdle wish o S il
5 el Ll s Sl oS culs,  culy cwslS
ol anels (Aneta et al., 2012) 5,05 bls)l bl Sk
IVIOF G L)) o S Oliies s gl el
Seidler- «Galambosi & Szebeni, 2000) cusloas 2l S
Suchorska-Tropilo & <dozykowska & Krol, 2008
oslel ol (Krlger et al.,, 2002 Osinska, 2001
il TN G TP e e ol i slaes s
ol s o, oS Lslul ol e J(Pirmoradi et al., 2013)
e 5wl Sl s besme 5l i Slew Galol
(VL Sl L3) Sloal 53 4 pamie lsn 5 of Ll s o)
Sl 00t o5 il (Kt Gl e oS A2l e
SIS PRPWE 2 S s (Moghimipour et al., 2017)
5 23S xS Solae aihie Sl o ol ool oS
sode Luill GlaclS 5y Jeild 5 Sas &S as Lasin
5o e Bila 40,8 e )l S bl e cou S
.(Zheljazkow et al., 2008) | acuily
5 Sote Saaar il 5 Shes 5 S slaw o 42!
2 ol s obeay or=2/AF) ctls s5my (ool s
st bl o Shee o Lulpl cel (S, slaw
e a piiees I8, Glasss IS Dska s sy
.M\Jrhdjy\.gg.fj&é-Q)ﬁ‘f.i'-gs.fj.)‘.,\x}'oz.&‘.)



gl (A8 5 (oS Oleo s L5

ol 5o ISl Jue ol & cl sas (adie
Cﬁﬂp Sola cpl 5 Sl e Ol )y 9o BBlas aan
St ohd 5 BeS S gl Ws 4 b cbos ol
L el aab b pods ol 5 nlsl ol b
O i A iy ey 5 J5SsE Jae ol
S dsSsSme 5 Jsdaldee Joissl g s laesy
Lol ol osle g 5 X500 A5 dd SeaSi e
(Achnine et al., 2004) 1zl . ¥ J aiel sl
Sl 555! @.}T (e e s a5 pre.;ﬂ RS
3l el Jsiss) msl 5 Jsisl saSads oliea
Koeduka et al., ) swsl oo J55sl Jote saiSad s olgica
J555) 0lie cnien DU G oo (G253 el 5o (2006
o goose cal &S s | Jsissl Jute ol cn a8 5
S 5 3l g oS ) s sl J g5 p—.’.}"T Sed b
e oo e Ol ew pliS e Glaess o
S I8l &S 35 e s el e o e Ol
il sls ol s a |y Jgssl Jete o it sl
Sz 5wl M Sla i Jee sk JSoslS
sbes s (Koeduka et al., 2009) ssl oo JsK5\8 Jae
B P P S R R S
ol by wmals 1) JsSslS dete ol cn i 5o el
Jee A5 e 65@ﬂ 255t Gaes g o dej e K
5l i el J S8
el cos esle iy K olsea Slawses Lol

o st s ikt oSS 4 el
55 Jld & Sl S w5l b Wl Slasiss
Lucker et) syo Joas Joslys 4 S Jash)s p—.'.)ﬂ Dy
355,083 Joslss msl sy 53 55 Jusls @l 2001
ce! s (LUddeke et al., 2012) s50 o Joas IS5 4
BUK 5w 5 sy B slasgs BB slaosyg sy
w3l oos Jeb saiasplis &S Kope a5 i U

YAy

B ey Livss ool s .(Moghaddam et al., 2017)
bosg ple & Comd DU e 5 pdees 8 islaass
Dlads 51 cpl o (LOY 5 PN cw ja) amalsy ¢ ran JJW
S bl 2l 5o eascaS gy, Gulud )3 352 50 JSU
o) ar g bog oy i e e K00 4 O,
(E oeeliy 5) 2ol 5 ol ke eleo o JJl s
5 e oslizad P £l sy sy ol ) ol
5 oas ag il P 2l o o pite 2l Ul
S el s Shas 4 4z 5 b S sl e 58 L4
J sy S aje B g, alil 4 oo
gl Gl el gl S e B 5 Gl
oty Sbes g il rizman izl @) sl 1L
Doka 5 5 ol (2a e aly (200 Ol (200 ¢
St Shazals 1, (200 b 7F) Kol e ol s cp st
o3l 535 e 5 o3l he mlio s S8l b S0,
e 5 e ey st edlind asbie ol
Josho3 7YY G UY0 o sl e 5 p g e el
U 5 lamet U8 csadiile Luilid 5o Jssls Ygans il
e sl plde eleo 53 5258 e 3L ol 3 a4 5,
50l oell s Sl &Sl 4 4 55 b oS e ealinad 3 S
B osedaile 51 obsS ol az; ey Jsb cpimen
sl Olsea ol Sl s a5y 85 Gl
S 25 e edg el sl Jssls My sl
JGL3 XY WYY (ol (65 48 o 5 o e ool
Glasls 5o A by i 6 U5 K puld o
il caxto 5L 350 J5 Lole Jle 53 als 5,8
» Ul ssie g Ball s e O)s0n
S easlaz JWLs 51 A ceelns Ay an iy Gl pas
S 2l el el g o8 e Dose sl
Schatkowski et al., ) 35 e o G 5 a3l Il

.(2003



Y40

Soslpam 4 adllae ol e Glpe S sba ]
55 35290 O. basilicum slaes g 5,550 53 adsl Sledb)
Slasl sl a5l5 e o S5S plie 5 A8 e SaS ol 4]
5 @2l mlio b s, L2500 e slge a5y Say
G cnl @l ciman LS 15 el 55 )]
sl Blpa Sloal gl s o Bile 8 el KL

Aol oo el W5l o, )l oS S sl

solawl 090 ol

- Achnine, L., Blancaflor, E.B., Rasmussen, S. and Dixon,
R.A., 2004. Colocalization of L-phenylalanine
ammonia-lyase and cinnamate 4-Hydroxylase for
metabolic channeling in phenylpropanoid biosynthesis.
The Plant Cell, 16: 3098-31009.

- Adams, R.P., 2007. Identification of Essential Oil
Components by Gas Chromatography/Mass
Spectroscopy. Allured Publishing Corporation, Illiois,
804p.

- Aneta, W., Dominika, K. and Dorota, J., 2012. Essential
oil composition of three sweet basil (Ocimum
basilicum L.) cultivars. Experimental Papers, 58: 5-16.

- De Masi, L., Siviero, P., Esposito, C., Castaldo, D.,
Siano, F. and Laratta, B., 2006. Assessment of
agronomic, chemical and genetic variability in
common basil (Ocimum basilicum L.). European Food
Research and Technology, 223(2): 273-281.

- Galambosi, B. and Szebeni, Z., 2000. Chemical analysis
of Hungarian basil varieties in Finland. Kert Gazdasag,
7(5):44-53.

- Jalali, H.T., Petronilho, S., Villaverde, J.J., Coimbra,
M.A., Domingues, M.R.M., Ebrahimian, Z.J.,
Silvestre, AJ.D. and Rocha, S.M., 2012. Deeper
insight into themonoterpenic composition of Ferula
gummosa oleo-gum-resin from Iran. Industrial Crops
and Product, 36: 500-507.

- Jirovetz, L. and Buchbauer, G., 2001. Chemotype and
quality control of the essential oil of new cultivated
basil (Ocimum basilicum L.) plant from Bulgaria.
Scientia Pharmaceutica, 69(1): 85-89.

- Kakaraparthi, P.S., Satya Srinivas, K.V.N., Kotesh
Kumar, J.,, Kumar, N.A. and Kumar, A., 2015.
Composition of herb and seed oil and antimicrobial
activity of the essential oil of two varieties of Ocimum

Voooles XF als o) e 5 2ol LS liios aslaless

g 2 e ey sl s \@'T SRR S IR |t
oS aals i JBL5 GoAS e 5 A e ol
T 55 5055000 Jaslss sl e 535 b ssiasglas
S cas Ol Yo e 4 an i b S 5bay il s
glcdls 5 pon Jb 4 Luled oSy 5 g
2 26 o hS e g5l Sl 1) sl e )
55 b 5T 555 a8 Ll )i Jlb oS5 Al
Wl ol s, 55 ke Jelss 5 ol oS S35
S e 238 ams Gl il SIS
sa oS Sbpluy S5 58 Sl plse 5 Ol Bl
olge 5 b eks e 5 035 I8 3 iayy ) o
JUbs 5 Jaslos (JsSslS Jee JJI asle placS 5
Hpd a5 GV e o bl ple a4 cs
g5 Gy oal o3 &S e b IS S ams ol e
ool ol s 0t sanlie adllas 5,50 baesg 55 Y
Sl 5l S cls S5 AYNE b /A amds s besg
S osleess sy ol s pie Sl bose
S oS i e B Ldbns lasss
eSSy amab | Lulel 5 She 5 Sulad wos (Sas
Jf ey ol o el pulel Wy gl ey
St JI) oss e s o jises 8 5 slasss
JI gl Gln bosg al 5 ol e cnlale sazals
OGRSt R e R Sleess el eala
oo 700 B ZFA o ke 5 s Olieds (1AL e el
S Nes S1H5Ma 5 5 0055 0 aa bes g cpl caals J S0,
i ISl e gl sl als o oYL il
e 3 P e el e 5 e Sy aisl e
ol gl Al Gl a8 amals Josl3 TV B Y0 ) sla
Jre ) e 0 e Sedg g oo el S5
S Koy JLbs TYY LYY ol ) 48 e s p e
Sty s i) oS 5 ) C‘J‘;‘;“\ Slr sl sbay 3



gl (A8 5 (oS Oleo s L5

sanctum] at first and second harvests. Journal of
Essential Oil Bearing Plants, 20(2): 449-458.

Mondello, L., Zappia, G., Cotroneo, A., Bonaccorsi, I.,
Chowdhury, J.U., Yusuf, M. and Dugo, G., 2002.
Studies on the essential oil-bearing plants of
Bangladesh. Part VIII. Composition of some Ocimum
oils O. basilicum L. var. purpurascens; O. sanctum L.
green; O. sanctum L. purple; O. americanum L., citral
type; O. americanum L., camphor type. Flavour and
Fragrance Journal, 17(5): 335-340.

Pirmoradi, M.R., Moghaddam, M. and Farhadi, N.,
2013. Chemotaxonomic analysis of the aroma
compounds in essential oils of two different Ocimum
basilicum L. varieties from Iran. Chemistry and
Biodiversity, 10(7): 1361-1371.

Prakash, P. and Gupta, N., 2005. Therapeutic uses of
Ocimum sanctum Linn. (Tulsi) with a note on eugenol
and its pharmacological actions: a short review. Indian
Journal of Physiology and Pharmacology, 49(2): 125-

3L
Schatkowski, D., Bauer, K., Garbe, D. and Surburg, H.,

2003. Flavors and Fragrances. In: Elvers, B. Ullmann's
Encyclopedia of Industrial Chemistry. John Wiley &
Sons, 956P.

Seidler-Lozykowska, K. and Krdl, D., 2008. The content
of essential oil in ten sweet basil (Ocimum basilicum
L.) cultivars and its composition. Herba Polonica,
54(3): 7-12.

Simon, J.E., Quinn, J. and Murray, R.G., 1990. Basil: a
source of essential oils: 484-489. In: Janick, J. and
Simon, J.E., (Eds.). Advances in New Crops. Timber
Press, Portland, 560p.

Suchorska-Tropilo, K. and Osinska, E., 2001.
Morphological developmental and chemical analyses
of five forms of sweet basil (Ocimum basilicum L.).
Annals of Warsaw Agricultural University, 22: 17-22.

Telci, 1., Bayram, E., Yilmaz, G. and Avc, B., 2006.
Variability in essential oil composition of Turkish
basils  (Ocimum  basilicum L.). Biochemical
Systematics and Ecology, 34(6): 489-497.

Vimala, V., Mathew, R., Sankar, P.D. and Kalaivani, T.,
2014. Phytochemical analysis in Ocimum accessions.
Pharmaceutics and Pharmaceutical Sciences, 6(1):
555-557.

Zheljazkow, V.D., Cantrell, C.L., Evans, W.B., Ebelhar,
M.W. and Coker, C., 2008. Yield and composition of
Ocimum basilicum L. and Ocimum sanctum L. grown
at four locations. Hortscience, 43(3): 737-741.

Yas

basilicum harvested at short time intervals. Journal of
Plant Development, 22: 59-76.

- Keita, S.M., Vincent, C., Schmit, J.P. and Belanger, A.,

2000. Essential oil composition of Ocimum basilicum
L., O. gratissium L. and O. suave L. in the republic of
Guinea. Journal of Flavor and Fragrance, 15(1): 339-
341.

Koeduka, T., Baiga, T.J., Noel, J.P. and Pichersky, E.,
2009. Biosynthesis of T-anethole in anise:
characterization of T-anol/isoeugenol synthase and an
O-methyltransferase specific for a C7-C8 propenyl
side chain. Plant Physiology, 149(1): 384-394.

Koeduka, T., Fridman, E., Gang, D.R., Vassdo, D.G.,
Jackson, B.L., Kish, C.M. and Baiga, T.J., 2006.
Eugenol and isoeugenol, characteristic aromatic
constituents of spices, are biosynthesized via reduction
of a coniferyl alcohol ester. Proceedings of the
National Academy of Sciences, 103(26): 10128-
10133.

Kriger, H., Wetzel, S.B. and Zeiger, B., 2002. The
chemical variability of Ocimum species. Journal of
Herbs, Spices and Medicinal Plants, 9(4): 335-344.

Lachowicz, K.J., Jones, G.P., Briggs, D.R., Bienvenu,
F.E., Palmer, M.V., Mishra, V. and Hunter, M.M.,
1997. Characteristics of plants and plant extracts from
five varieties of basil (Ocimum basilicum L.) grown in
Australia. Journal of Agricultural and Food Chemistry,
45(7): 2660-2665.

Licker, J., Bouwmeester, H.J., Schwab, W., Blaas, J.,
Van Der Plas, L.H. and Verhoeven, H.A., 2001.
Expression of Clarkia S-linalool synthase in transgenic
petunia plants results in the accumulation of S-linalyl-
B-d-glucopyranoside. The Plant Journal, 27(4):
315-324.

Liddeke, F., Wilfing, A., Timke, M., Germer, F.,
Weber, J., Dikfidan, A. and Harder, J., 2012. Geraniol
and geranial dehydrogenases induced in anaerobic
monoterpene degradation by Castellaniella
defragrans. Applied and Environmental Microbiology,
78(7): 2128-2136.

Moghaddam, M., Farhadi, N. and Ranjbar, M., 2017.
Variability in essential oil content and composition of
Ocimum ciliatum accessions from Iran: evidence for

three chemotypes. International Journal of Food
Properties, 20: 1-12.
Moghimipour, Z., Mahmoodi Sourestani, M.,

Alemzadeh Ansari, N. and Ramezani, Z., 2017. The
effect of foliar application of zinc on essential oil
content and composition of holy basil [Ocimum



297 Iranian Journal of Medicinal and Aromatic Plants, Vol. 34, No. 2, 2018

Evaluation of quantitative and qualitative characteristics of essential oil of some
Basil (Ocimum basilicum L.) accessions in Ahvaz weather conditions

M. Momeni Monfared®, M. Mahmoodi Sourestani?’, M. Zolfaghari® and M. Malekzadeh*

1- M.Sc. graduated of Medicinal Plant, Department of Horticultural Science, Faculty of Agriculture, Shahid Chamran University of
Ahvaz, Ahvaz, Iran

2*- Corresponding author, Department of Horticultural Science, Faculty of Agriculture, Shahid Chamran University of Ahvaz, Ahvaz,
Iran, E-mail: m.mahmoodi@scu.ac.ir; F_mahmoodi2000@yahoo.com

3- Department of Horticultural Science, Faculty of Agriculture, Shahid Chamran University of Ahvaz, Ahvaz, Iran

4- Ph.D. in Medicinal and Aromatic Plants, Department of Medicinal and Aromatic Plants, Corvinus University of Budapest, Budapest
Hungary

Received: October 2017 Revised: February 2018 Accepted: April 2018

Abstract

In order to evaluate essential oil yield and composition of fifteen accessions of basil
(Ocimum basilicum L.), an experiment was conducted in the experimental field of department of
horticultural science of Shahid Chamran university of Ahvaz as a randomized complete block
design with fifteen treatments (accessions) and three replications. Accessions were green (Yazd,
Canada, Ramhormoz, Jahrom, Shiraz, Shahr rey, Dashtestan and Neyshabour), purple (Jahrom,
Shiraz, Ramhormoz and Dashtestan), Golkhosheai, Thyrsiflora and Goldomaghrabi. Leaf yield,
essential oil content, yield and components were evaluated. Results showed that there was a
significant difference among accessions (P<0.01) for measured traits. The maX|mum leaf yield was
recorded in Golkhosheai and Goldomaghrabi accessions (613.6 and 550.33 gr.m%). The highest
essential oil content was observed in Thyrsiflora (3.16%), Golkhosheai (2.93%) and Goldomaghrabi
(2.07%) accessions and the highest essential oil yield was obtained in Golkhosheai, Thyrsiflora and
Goldomaghrabi accessions (17.95, 14.72 and 11.42 gr.m? respectively). Accordlng to essential oil
analysis by GC-MS, approximately 32 compounds were identified in the essential oil of various
basil accessions. Main essential oil compositions were linalool (0.12-68.43%), methyl chavicol
(0-55.28%), geraniol (0-33.39%), geranial (0-42.09%), limonene (0-18.03%), methyl eugenol
(0.38-4.85%), beta-caryophyllane (0-4.57%) and cubenol (0-6.22%). Essential oil of purple
(Jahrom, Shiraz, Ramhormoz and Dashtestan) and Thyrsiflora accessions had the highest amount of
methyl chavicol. Essential oil of Golkhosheai, Goldomaghrabi and Canada accessions was rich in
linalool. Essential oil of green (Yazd, Canada, Ramhormoz, Jahrom, and Neyshabour) accessions
had more geraniol and geranial than other accessions. Overall, the results of this study showed that
each accession had a unique characteristic that can be used in pharmaceuticals, cosmetics and food
industries.

Keywords: basil (Ocimum basilicum L.), essential oils, linalool, methyl chavicol, geraniol,
geranial.



