DOI: http://dx.doi.org/10.22092/ijmapr.2014.4300

Q‘ﬁ‘ ,k.'.a K) dﬂ})'} Q\AL; QM’: ) d:.&}};— ;QJ.G iwllad
(\¥AY) VEV-VO0R i & b led Y4 Wl

bl A 9 A 3 ,hos g o015 9 o lowd (SVGST Lalike p3lie g £lgl KT
(Rosa damascena Mill.) (suwoso K5

T alie G Wi 5 15 e sikge 7 e e
arahmani @rifr-ac.ir : o5 xS oy Ol g5 5 558 &l LK Sl dew 5o Slalicel o ghms odiny 5 —3)
O 35S Sle s i s 3o il =Y
O S Bl 5 S Sliios avfo ooliud Y

WA gl ih el st WA gyl iale Dol b WAL OLT bl s g

(Rosa damascena Mill.) (sdtass IS S 5 S 5 Slas o sles Yo Lol T 51 iy 5 by pland las,s 50

5 PH = VAL oy o) S o 25 501 Slies maizme 53 SIS 4w b olad LolS slasS il = b Sl ealinad
bl eslial (58 55 5 gdkeny ol Sl S5 s el Gied 0555 5 adles pl g3 8 S 15 s p
5 dsl b s bl S 5 5 s S sl ST el s b e dlo a3 Jled o 53 olS saS IS 53 5 4 e
& NBOPBOKAD jlosi 5 Ul s ¢ gamn 53 il s A ululid GCIMS 5 GC ol 3l aslizl L adlS o5
FY0 L o8 S5 onl 5o e Jlo e n il e Jasgte sy i o 2l als 58 SIS 3 (5T ol en
NAOPAOKAD Lo 53 on Jl s il 55 ol 3 et o iy 3 e S Tt /TY L dali Sl 53 5 Slie o 2
Loasls Sl GUSa s o) WUYY) ol 38 o5 60 Sl 53 Jlde S 3 SESs 53 oS 1FR0/0A ke |
i adlS ol e s bl oS5 a5 il Jl s ool 3 Ly S el 3 Shas 5 U 5 0 AWAA
Jle 53 a3l Jhll dops ¥ 5 ¥4 AN s Aol 4 o NAOPAOKAD (6555 Sl 5 sl 5 Jskis s ol

Wails Gl 1780 dals 4 S Sl ol Jaaly e 58 allS £

25 5 a S (alasd 358 (Ll (Rosa damascena Mill.) (sdass IS 15 adS” (slao3ly

ol S als il e e el - ;5 Rosa damascena Mill. s ¢u L ez IS
5 s pats 301 Gl 5 Gisuel )l el ol A3l e ROSACEAE o3l sl Jaxs Lok 5 o tege
Gammerman et al., ¢Novruzov, 2003) J_:b s Steen, ) sy i o coiS W 5l Jled gla, a8 51 &



atbod g8 il p3lie 5 g1l ST

Sl J§ Sods) 0 e e ols
A sz 30 15 OS5 Ol b 3T 0l g slaokd
sole Ol oS Aas e ol =y Q.:l @L:.} sl
Slacsss 5 5 S8 5l i Sl s Gase
Olpme p S8 50 Jalse 51 Sy el o gline Cilisis
A3l e el 50 550 5l

3,13 55 Al glal S 5 LsMJf ol s
» sy a0 (YA OLKea 5 Jalali-Heravi
s oSladlas 3 Llessed SIS (shems IS il
LS SIS Sema S il O sl o 23S 505
SaaS 5 ool 058 Jh Ol S 5 5 48
5035 T sl zal 5 bl sl by S50 3
Paviov ) coils 545 OF s oo bacn 5 3l Sl
Shams S bl S 5 5 Ik a2l (et al., 2005
Baydar & ) 5,5 o 513 S iy sl Gl o
.(Baydar, 2004

39Sk oble 5l e gbaeS 5 0o LS L
LS i nie Uie s 38 5 55
bl S e s el 3 Ses 5 Ol o 2
S8 Olse 5 o5 U G nl 53 58 Lasia |
dsb 53 e JS 5 Shas 5 Ol JT 5 ol
Jle 53 55 bl oS 5 5 ol L3t 5 aalS e an

"\:’.'}ﬁw)j’f‘ugd}‘

ey g 0lge
ay5m 53 5 5 SRS meme 53 ey n
23S A s 0 Bl Gl S Slides
el dsb b5 el S e 5l g esks Vs

42.-).3‘«0 &lajb.x} upjﬁ ‘Lﬁéf; 4.5.:5.) Oi}&).} O

VEA

L s oot Sl S (Sbaman 1S il (1983
Baydar & ) c—ul g3l lae Elee oo esls o 555
.(Baydar, 2004

53,8 e S S i bl 3 semen S
oS opl Line Olgeas 1, Olsl (V447) Chevallier
Cilite glacs gl el Ol adl Canlazdls
5 whis lb) Caleds 5518 Doslie des S
SLS IS s Lol Ol LOYAY 0K
Sl i Sl IS Gl e 4 Gl e S
OYAY O Kas 5 gdes])

Ol 5 S Ll 5 51 b OlalS plod gad 5 A,
rbe s o Ll S s e plAe ole
50 0> Ol s ol b Sladss s0l> Olals
Ll ol Olpee 5 iy o 9355 ciben slajlog 50
AYAT OSan 5 ol o3lile) Sl § 50
5 Ol digals AYAY O 5 ool sile a8
5 LS AYAT OLKaa 5 Olesls AYAY Ol
05 s AOYAY L 5 eslicd 5 OTAY O Sen
SLI b oy (pl 53 Sliios oo S 3550
ol pll Slidos Shozes I8 Coaal gy Ll
s S e ube U5 0T Gladss 5L Ol
5 0o b ol Gheme 8 ll 5 8 5 Shes
slaad BB L5 o5 Cows 3 S1 LG 5 e il
Sl e

th.ﬂ Sl gladlas 55 (VYA 0L Kaa 5 of giils
bl 5 IS laaxle 1 el 5 05550 il
i oS kadls bl 5 e S )y e S
O35 S8 2 p SAS T Gpme b il 5 Shes
OYAY) LSe35 ol Carledds Jools ol



cladlh S el Jbads, claads .V Jsi) Al
50 3 Wi 35wk S Jime el esll
Wlol St mhaw 4 ps b 5o Zush 93 (a2 T
bl b B s S les Y Lkl s
A el ol o LSS YL dslas S sl L
A Sl iy alol s w8 S ks s ¥ ks
Clles Glp 5 3 e 8 LS Aol 5 e XY

A5 S eslazad (gl lad (g Ll R ol

£ oled Y& Ao Ol ul Jane 5 sl OLS Slides asldead

BL Lﬂ)"é’”)‘}* YW CMJ‘}JL&“A 4.;.:;3 i/\j
oz Sl A el 1FAG 5 ATAA YAV Ll
5 obai, S8 s oLl L U s s, S
jQJE&\ﬂ..g;JfL}izﬂw))ﬁ@C}b@wb\ﬁ
O VexVe o5l @ L;Laj\sjf (255 sbsls Jlsl
Jﬁjowﬁ@‘ssﬁjﬁj&ﬂ@iu\" (e
Al 855 3 I s ey 5 i e
415:&) J‘J‘}f )Jjjajbuﬂ &SL>L:JJG.)J)}A 6\.‘5)@

ealiinl 3,40 (635 slajles -V J g

dﬁ‘é ‘_;"l”w. ..L
@b_@w _ aald )Lq.:f
()L'&A)DC;) ()L&A)Dr;%)

) 8555

Y AL W VS L A U T N F A | (R B SRR R \e q A \s 1 0 ¢ Ay Y
\Y V'Y A Av ¢t ¢ ¢ \Y ¢ 'Y 'Y A A ¢ ¢ 059 5
YYe  AYe A Ae f gv 4 . , \Y g VY \Y A A [N 3 . b
A A ¢ LA 3 ¢ \Y ¢ 'Y A A ¢ ¢ ‘..,.ul:a_
+ L] + . + L] L] L] . L) + + + . . . . L] . L] .’ﬁ.ﬁ

3o A AU ps 0 b pslexr 5 e ps J o

23 s A el 5 led Al Gy e s S
ool s S e oKilesl 4 S glacsy
Sda 53 Sl L b 5, L elS S IS s s e
a5 S ol Sy s S Al el
3 el JMEe s elind 5 SIS L8 e
BBl b o4 e Jl Y s il gla,l S
Sldas bl bl Aoy Al awslis 5 (g Se 3l
Sl 5l SIS S O35 05 Vv > el

sl >}S:JQ)>¢J&_5{>)):JL;3CM|JJ§\:A 355 083 pae at+ edle

sz 3 el Sl sl Dl 58

Ad s ey OO Glr S Jes Sl
gl 5SSl 5K 58 0ol gl A eslind
358 s, s> « CODA-HORT-PLUS
S eslil sy Oddge 5 e 5K (s ol
DS U3 1 0 Ol 4358 cnl el s bl
st o3 (W o gl Al ke 0) Cush s
355 Ulgea op 58 555 A e AL AV L

i S 15 eslizal 3ee ilesl opl os JI



atbod g8 il p3lie 5 g1l ST

DB-5 05 b eds 05,0 Ve Osmiliise S350 L
VYO s kS pe Y dsk 4) e s &S
(05,50 /Y0 ol oSl 56 oY Culis 5 e L
53 gl 2 s YO Ope e S LI 5 e
£ il Ce o sl S mle ax 3 Yo BEe ool >
Gy e Sl 4 s wids 3 ol S sl 4 s
s Yoo Y il gles 5 ol S ol a s Y
A el ey S s 51 S sl
oLzl SPSS i3l 5 5l baesls o 5 a2 51
Sy sl Boxplot slael S yia ooy L Il
Oa3l Jaw s aosls 03 Jlo 5 purw 805 30> Laosls
ol b (K i pd s 5 B el B35 50lS
by 6T 5 s o5 SKEWNESS 04651
Oyl b apSle Olaglie 5 sdd plowl 4 b

b S s Sl lasls s

GBS Jol Jla 53 uiliol 5lim0

2 LS el asys byl asee Jsds
sl lajles w8 s Ol il lasles
oo Jal Jle ilal oy (Y Jsdr) s (15 e
(8 Jgd) 55 e 10/Y B0 NA

340 s gme AAMS ol Jle bl s Sles
5 oelel s Shae Slade o S Yo Sl (Y Jaue)
& dsl Jl s 1y plul s Shas s o 220 0 5les

Lsls yolans| s

Vo

5SS S s allS Ul Jle 53 el S Al
Ad e Bl b SIS s s e Jle o
s ps dle s b Ol S 5 Bl cnl pl
30 GGS 5 s s sltear A ol (LT ko
SIS 5y S 5 (GC) 538 Ll S ey S glaolKaws |

A5 03l (GCIMS) s sk a0 Jois

(GC) 38 B 5ilog 5 oliws wliasine
Thermo-UFM Sl (538 Gl S5l S oKws
Sl pesls 5 Ulksl 428 <l (Ultera Fast Model)
Ph-5 o,k b b adpe O «Chrom-Card A/D
5 eV Jsb o« Thermo o5 o ol (ks o)
Sy ey Koo /b Calhs w e e 0/ s e
o S Sl s Lol sl e S
al A3 ol s Dimethylsiloxane phenyl, 5%
G g s ol S mle s T sl glos 05 )1~
a3 A aids s s ol 8 gl a3 YA e sles
P T IIRE P
Ol &l > 4>, s FID J'L,,)LQ;T@; @iy ¥ e 4
YAS ooy abises Ol ax s ol S sl 4 s YA
Ol 53505 SLis 5 psda ol 5 5 ool S mle ez s

A e s e el e S S0 Sl O 4

G et G G5yl oliws Sladis
(GCIMS) (o0 guiwiubs
Varian 3400 Sl 38 Ol S5l S oKaws

L5;ﬁc\.L:(.:,.%.,,L{‘Saturnll ey CML.@L«M



£ oled Y& Ao Ol ul Jane 5 sl OLS Slides asldead

il sladle s gdese 8 uilul e, calisus lajled ST Sla o uKile =Y gt

J ¥ Sk p o b ps> Jl Jsl Jl @ol31 a0 Ol ek e
oA /A gy Yy Y IS
ey Y A ey k! B
AR YO YO o/ YA s

04 Js

ilises sladle 55 e 8 uilul 5 Shes 5 citliss sla)led 1 Slag o oKl =1 J g

J ¥ Ske oo dlo pss Jl Jsl Jl &350 a3 O i s
LYYYAQ ARERYART Yy . ANAKCS AN Y )tfis
YVIYYQ * \YYgoY ** Yy £ ** \\ovoy \4 Sles
\V1Yoq AT \YEVY 44£0% g Uas
Vo0 Js
Ve44/0A) Hlds cp mio Vol s il s Sles P50 Jlw 0 uilwl oyl 50

()t.i.ﬁ DL r; iY\/-\Y) \Y )Lq.:.? 209 ()t.i.ﬁ DL fj§
Cewladls dbv\g r‘ﬁJ JLw B b )‘.«\.&.ﬂ J«J‘J

B pg Jlw 53 (bl (50
o e o n ll Jlade Gl 4 Jgder
3 Shas Js s pos 0l bjles e 1 bl sl
pom Ul 5 o e 0L il clajles il
Dol s lsgme Dl N a3 el s
5 ol SldEe g a8 T /TY L als (7 5 Y sldsis)
Oisfe s 53 pS5S Av i S Wl
el DESCe 53 0 SHLS Er s SIS s p SSLS A
SMEs b oag 038 by by oS S s 5 T

Sl ol lacie ol sl ag s Jsds

;Mdjnswomfngujs\)djlsw
03 L)l &S das e Olis il sl e sl
3 Y L) dsls ols e OV Y e
LN o, S0 s 1y 5358 a5 ) Sleg (Y
Slie s Ve Slas s azdls | Lulal ldde o S
2 eSS VY 055 s LS 5 p S Y
53 P bl S 5o p S LS A i LS
srSee 35S Syl 0y sl 558 LS
i sl /Y e L s g 03,8 2ol s
13 el il Ol ol axdls | i
e s ool il 51581 VA STus ass S

(i dﬁ&) JJ)‘JJ‘})L&:;}J ui‘gj'ﬁ"u)b’“‘"



atbod g8 il p3lie 5 g1l ST VoY

Jhugfj_wdl_m).)b)‘)s_iﬁdj_lqs()m)) )‘J_EAJHY’)\_A?‘SJJV_AU,M[_A‘JJ&&

(0 Jd>) calazils p_f TVEY) WY LS s 5 OLSa s rﬁ YOOV/+V)

AU £33 5 ol dlw 3 Jlas o il 3 Shas 5 bl laie 5&0be dslis £ J g
(10) HSils s, 4

£32 Ju Jsl Jl
gelal s Shes NS bl s Ses Loy
Sles By Sles Sl
(LSa s 5) ol (s 53 ¢ ) ol
IARVANN \Y AR2 \ Y04/0A C Y /A s
oYV/VY cd V¢ Ve \Y £YA/r0 be \}2 AR Y
T+ Y/+0 bed q VAR q 0\&/YA abc Y AR \k3
£Y/AA bed \Y YV V¢ oY+/YA abc \Y AR \
10Y/Y4 bed Y AN AR oY$/1Y abc \o AR ¢
W /4)N bed " YV \Y oY'Y/A abc \o o /YY Y
/0. bed \e /YA 0 0Y'Y/4¢ abc ¢ AN \Y
VAY/\ ¢ abced A VAR Y 007 /AL abc \ oYY \
VYV/V+ abed \4 AR A 0A0/0Y abc A AN \A
VYV /Y4 abed \ AR \% 1V ¢/VA abe \Y AR \e
VVY/A abed \o /Y Y YY/4Y abe 4 Ve \o
VV/4Y abcd \V /Y A VY abe Y AR 4
A\ +/VV abcd 0 /T 4 AL/¢0 abe AR ALY A
AYV/Y abcd ¢ XY ¢ N4A/YE abe \\% /Y A
av¢/V Y abe \Q oYY \o VYA/YA abc ! AN Y
4Y4/A+ abc A YE \e VYY/Y¢ abe 1 YV 1
40Y/7Y abc Y VAR% \\% VY4/)+ abc v AN 0
40V/Y1 abc " ANY A VAL/VA ab " AN )
Veed/VVab 1 /8N 1 A+V/04 ab A +/Y4 q
Y+44/0A a v /LY Y A0E/NY a [ Al YV

s Sl xa 10 Ck.uﬁwdlmﬁi by 6‘)‘3“551'“;);\517‘ Ot ;A 53



£ oled Y& Ao Ol ul Jane 5 sl OLS Slides asldead

Il s 580l g p g s 3 Slas 2 il 5 Shas 5 il I Kils gl —0 gt

Jl aw Sk poe Jlu
il s Shes BWBLS geilal s Shes RS
By Sles Sles Sbes
(s 53 ¢ ) ol (LsSe Js 0 5) ol
VUYY C VY A \ a1vevd \Y¥ AR \
AY+/0Y be I} AR Ve VeAg/ro0d A */YY A
ATA/4A be \ +/Yo \Y VVev/e ed \ AR2 \Y
AVA/YT be Y AL v Vevo/eq bed V¢ JASA A
AVA/+ ¢ be A AN A YE£oA/Ar bed Y +/YO A
AAY/0Y\ be \e /¥ A \£0A/VA bed 1 /Y0 \'
43\v/o¢ abc Yo AR Y \£0A/4¢ bed Y. AN \}3
443/y» abc Vo /Y1 1 ye1y/¢ . bed \e /Y ¢
44¢/A4 abc 4 VAN, 0 Y OAY/¥1 abcd A <YV 0
\eeg/Y0 abe 4 YV \Y V1YY/+ 1 abed 4 AN \o
\+Yo/Ve abc VY /YA s VVWA/YY abed \o AR Y
\+Y0/4+ abc \A /YA \o VAY/+\ abed q Y \e
Y+ 08/VY abc ¢ /YA N YA+Y/1) abed ¢ AR R
\+10/)+ abe 1 AR \e YAVA/E0 abcd \Y VAR \Q
V)2 Y/88 abe A AL 1 YAOY/A abcd 0 AN "
V\VY/0A ab 0 AR q \AAA/A abed \' /XYY \Y
YYEY/LY ab \ AR \4 147+ /4A abcd \ +/Y0 \4
YYLE/AN ab \\% oYY \Q YyoY/+V abc 1 A q
YY4V/VV ab 1 /XY " YYod/\0 ab \V /T Y
\Y40/0A a Y /Y0 Vv Yoov/+Va Y /YA \V

A Hls sme 10 Ck.uﬁwdlmﬁi by 6‘)‘3“551'“;);\517‘ Ot ;A 53

23 e SRS A D38 LS s e S PSS A Sl
22 05T el S 3 0 S LS e s S
il LT e b 5 g 63,8 s als 555 lSa

(0 Jgoor) ol |y Sldin oy i
Dl o3 o AUS L w5 pilel s Shes b s
53 s s s rj_f \YQ0/0A) Sldde cp i ¥

P Jlgio Jlw duw 50 (uiliol bwgio oyl 3o
sl e bl Hlde Jaw e bl 4 s sl
3 o Shas oo gro (Y Jpdsr) Cmnla 3105 (515
53 Lasles a8 das o OLid alS Jle aw 5o il
L) Sl (7 dsdor) ils (65 imn 3Dt 0 el
AS WY g 5 il [y bl Jlie o 2aS T /YY



atbod g8 il p3lie 5 g1l ST

L (S il 6500 G Sle o 5o e Jles
dw JMie 3 8 s oKle3T 3 bl S5
5 Ik (JA Gl 8 il 3 ge S 5
Leslod ools QLS Jgdr 53 o S sl
52 5 M sy JALINT 5V A Glasles s
Sl 53 VB0 Sl L3 o /Y 10T ke bl sl

sl re Y

Vot

055 ldie oy S (LS s r)fvv YY) Y Sl
Foslobs bl s Shee L5 510 i) ol
soaab |y Gulel s Sae pis 0 5 VAV O
LY ol baid 0 pa b (sols e bl sl
aw Jsb s peilul 5 Ses b gze 5 5l als s

31 gols e sl v.a.k.lf Jl

6985 b slow il cmi gooma 5 (bl S 5
A Jyl dl s blel S 5
5o L;def JA.,\K Jal Jle &S AYAY Jle s

ga.\.\f Jol dlu s s s jles 55 J Il 9 Jssily5 cJ i g jem doo )y =\ J g

Jd Jssls5 J 5k gy sles
o/t \o/v YV \
/Y Vo/t e/ Y
A ARVA IAVA Ay
A AR IA WA ¢
/0 ALVAN ARVA 0
/Y Y/ YAV !
/0 ARYA% YeN \s
- Vo/e YV/Y A
AN ARVA YV/» 4
Y ARVAY% AR \e
/0 Y/ YY/vV \
(AN ARVAN YV/» \Y
/Y ARYAYY ARYAN \Y¥
- /s YV/Y V¢
/Y o/Y AV \o
- \Za Y4/« 1
/Y A LYV \V
A \ VY Yo/t A
/e YY/a VY \4
/Y /0 Y4/ Yo




BY Sl o3 o/8 51 bl S5 s JIWS as s
53 ISP Gl Ol Csles gy urie N Slad s VY
Y dals g s axdls |y Jlde cp e SN Sl
(A Ja) ol 05

Dl 53 YE/Y 51 Gulel CS 5 s sk e Loy
Sl Ol oty i VE Sl 3 VAV B Y
el 700 dals & s VE s s Jsbs
NGSUWH IPTIA

Sles 53 Y470 B Ve Slas Lo VY S sl Ao s
C3los 35 mer S dald Dl Sl ey e T

C,a-w‘ wﬁ)b:‘!)l.q.;jé w‘wa/v'/vuc.}ﬁ

£ oled Y& Ao Ol ul Jane 5 sl OLS Slides asldead

5378 A 5T el b 53 AT 5 s e ke
53 sl Jlde Zuslos gy e WV 5 £ glales

les g 1Y ald
slasbeas 5o /Y LYo jlad 70 51 dsdly) sl

.Jﬁjﬁﬂo‘)\\

AHS £33 Jl 3 il S 5 g

Bl b LSS e 5l adS ey e o
Vodsdr 038 13 s s 5 edd (S el
Al oS il slasles n &S das e 0L
S s (ol e sl el Cilie slacS 5
or Loy ol bpSle alie o S
oS5 ol 5l s B 5l g8 il lasles
(A J}-’?') Aas e olis

oz J§ ilal SaaS 5 il slasles ST (Sl o 0 Kle) (5T gl -V Jsu
NI £33 J s

_ 4?)3 6‘:«4
Ol 5Sea Ol s ! Ot 4 J5850158a olslia Jsilys Jslis Jékd 5
syl ICE O
6/¢dns */AVns  YY/Afns Y/VA ns */Vens ¢/ ns LA/AA NS AV ‘4 P10
\/Ao o/ Y VE/A £/07 V0 Ve/48 \v)/0) +/\Y Y )lﬁ
4/ /XY Ye/0¢ Y/NE (VA'A% oAV Ya/0v /¥ v Uas
04 Js
JL—Q-:: DL /'/Y'/\ 9 /'/Y‘\ L: 6}.«» 9 d)‘ dl...u DL wl.m‘ o

i 0 S 5 S Av O35, 0 S S A LY
WA‘JJJJ)L_’:QJJO_?Y" }r.:_wlbrﬁ)_l.\si'
Yo )L«:J @M r)b JL&)J 6&)}.‘&)3 LS JJL>

slasles s s |5 uilal as s Ll
¥ olas |y bl doys o 2eS Jol dlo s ccalises
Sy u—ij:‘-“s-)'-“u)w f)-wjrjé JL&)JJM\J

e o jtiy Calaxils |y (0/Y0 570 /¥E) il



s sS il yalio 5 g1t S

Solag e g Lclanals ol aals o oo

o3bo (p 2250l L s op et 31 (SO ke IS il
Baydar & Baydar, ) c—.! g3l e @u BE

ol 8l 1y Sl Slaie Llgn oS (55l a (2004

el Jlay s led s Canl 3l s

voi

)LA:;)JJ'_:J.‘_;\)_:/’ JL&M}J L)MJLA\)‘J;.EA .12‘«‘)2&
l_.> Ml—»\-:’ )l_q.; ).}) °‘>j'.’ )‘J\.aﬁ L)'.’.j:‘."""".‘f /'/Y'O Ly \\/

.Lm»)dA )h' “ u'.’.‘j”L‘” .C.L.w‘oéj_.: )‘J.Z.A u_ij.las YAVAR?
ol M):ﬂésjjmdu)wﬂfbé

BE) J..JL»‘)‘.,\.EA ‘J‘i) 034 JJ.{,LQ&JJQIJ:J‘U )‘M

180 4l | bl deoys o m i 4SOV L

(g355 Atte Gl jled )3 gharue 8 il it (SlaaS 5 5Kile amslie A J g

(10) oSls ps, &

Jiud Ol OBk BPCHPE 015 55 oSty Jsslss Jshisfm e
/A a V/4 a Y/4 ab v/ a a/\ a YV/0a Y+/Y ab Y¢/AD \
/ia Y/Vla Y/Y ab o/ ab AW a YV/Y a VWV ab Y\/A ab Y
\/+a \/Va A7AN] Y/Ab A/ a \V/A a Y4/0 a Yi/t b Y
/4 a \/4 a Y/\ ab o/ ab q/0 a YY) a \V/Y ab Y4/A ab ¢
\/va \/4a Y/ ab ¢\ b a1 a Y+/Aa VY ab Y¢/+ ab 0
V/Ya \/0a Y/0 ab ¢/¢ ab V/Y a VY a YV/0 ab Y+/A ab 1
/A a \/4 a Y/Y ab Y/VD /v a \A/Y a Y./t ab Y¢/v ab \s
V/va \TAY:! Y/4 ab 0/4 ab V/A a Y4/Y a \4/+ ab YY/A ab A
/A a \/A a Y/Y ab o/« ab AN a Y+/a Y&/A ab Yo/ b 4
\/va V/A a Y/V ab /) ab 4/t a V4/A a Y./ ab Y4/V ab \e
V/va \Aa Y/« ab £/1V ab VIA a Y4/v a YVe ab YV/0 ab AR
+/0a Y/¥a Y/v ab VY ab VV/Va YUY a \VY ab Ye/t b \Y
Aa Y/\e a Y/4 a V/+Va V/IA a Y4 a Ve ab YE/Y D \Y
V/\ a V/4 a Y/4 ab £/0 ab Ve/va Y\a VYYD YV/V a Ve
\/Ya \/Va Y/¢ ab &/y ab ANY a YA/ a YY/A ab YY/\ ab \o
V/\ a V/¢a Y/+ b £/4 ab v/ a VY a Yo/0 ab YY/4 ab 1
/4 a \/4 a Y/V ab ¢\ b /v a \4/0 a V4/v ab YY1\ ab \V
V/\ a V/Aa Y/V ab £/4 ab a/\ a Y+Aa YY/+ ab YVY ab \A
\/Y a V/¢a Y/0 ab ¢/ ab VY a V¥ a YV/V ab Y\/\ ab \4
/A a \/4a Y/Y ab 0/Y ab Yo/t a YY/A a V4/Y ab YV/¢ ab Y.

A Hls sae 10 CEM);M‘;}L”&«JJF@JBASS%QQPJAJ;



Gl el 5 055 8 e gl J
At DL S s JS ol 5 IS 5 Shes
O35 70 S 3 rﬁjl:fr' Sles o3 1y peilad 5 Ses
35T ey ey LS o g’ﬁy‘:fv' S
WJHI Sl adlS Jol Jl s bl s 5 ks
e el 4 Sl Y les 5o JadlyS s Jals e
£ Jlo sl adls Al sy Y5 T4 M
PRVARVIADINPHFS RFRARRE I N NI
dald 4 Cod (V/08) aa o Jbd i 5 axils
XN O Jsbs e Sldds Js azdls il 530/
SNV PO ECH VR I R D W
St 53 5 Sl Ghems 8§ lil 55 e bS5
Kovats, |Karawyaetal., 1974) c.l S50 jlws il
4 Cad ¥ slas 53 p55 Jl s (Rao et al., 2000 1987
(Y++¢) Baydar 5 Baydar .l axils iolssl 780 aals
S ails bl gdams 8 Gl (65, 5 AR o
5l e L) e Stien 5V il O
i Ll (s (r= 0 /0Y 5 1= 0/00 (S ja) J L

503 OLES (F= +/EA) J3lig s Ol U 1y e Sorms

solaiw! 090 ol

S amlie IYAY (i ojlias 5 b S oS (stax] -
w8 B Sl ple s SIS 5 Jols bl s
Rosa ) (sdems |5 51 3535 53 53 (ﬁ-ﬁ};;u S il
AN-VY VY Sl 5 ey (damascene

S 3 o ales 10 Sk o i i ,S) -
5 abend glansS S ey IYAY sl il
ol oS wls Sl SlS 5 Ol 5 3 Shes o il
XY= N (Sl 5 Jhass 0L

2 O3 AT ATAT (0 (Shde 5 Sl o Oles

u.i;;» LS)"""' ctfs um.:\.w‘ oA J?"i';; 6\)"‘ B) )\.,\La

£ oled Y& Ao Ol ul Jane 5 sl OLS Slides asldead

gl Sl 4 Gl s Sae sy
5 88 s Slee Covpast g Gl ot Cposar
3, 80es gla  Sls Sl Cl.:_: ol pilal Hlie
jﬁsﬁw@ug;ﬁ;;&wéu)@ﬁ&u
AU sl Jle s ol woslie il Sl CL::
bl S s ¢J§ AOENY Lo gze Jlais L 0 las
3 (sjf 00VA0 als jls ilal 5 Shas 5 atils
'Y )Lo.:: JAJ.Lf (ij.w 9 sﬁjJ JL«' DL .&:M»J‘eéj.f )L:&A
S S s DST ANVEY 5 EYVAY L S Sa
5 Shas ol M oS caladls 1) ulal s Ses e
bJ,{Lo& )‘J\jﬁ u.’j:.:a.:; .g;.w‘obﬁ )Lo.; L)'i‘ J:as J§
V)L*:: rj.w JL« )J}V )Lq.;} b r)b JLN DL J‘-‘L“‘
Alazsls Jle g ol 5 ool s Ses 8 jlaae s
e e oa Jlo 4 ol 5o il 5 Sos baw g
9 E&L.w‘abﬁ )‘J.EA wM Y )Lo.:: BL. J.f JJQA,&
WWookas s J_f 5 Shas Ailan V.A)L; Dlde p 2eS
Cwlods JJ[}- &L@.ﬁ “ L5&‘; J}S Y £ loae ]
Ly s Slas o maS dald 5 VE Sld WY L 5l as
o ol slas s e J:SU Aasly Jleaw b s
S IS5 g A5 e slas S ol
&)‘ﬁ ks CL.A DL &59‘-)-) 6LAW L) Sk
¢Mandal et al., 2009 Dong et al., 2006) .ulolis
6 cul Js (Hati et al., 2006 sManna et al., 2005
S LS o g S Closas 4 a5 LS
Cwlodls u.l:)b? C)}US.A ol.:g &‘J& )L:.' 9
Yok Jle ss oo 2 bl s Shas k3

BL) (\YV\W) U‘)K.a.ﬁ 9 A‘Mb .k;-v:‘e}ﬁ )Lo.; LJ'iJ:‘CJ



atbod g8 il p3lie 5 g1l ST

Dong, J., Hengsdijk, H., Dai, T., Boer, W.de., Qi, J. and
Cao, W., 2006. Long-term effects of manure and
inorganic fertilizers on yield and soil fertility for a
winter wheat-maize system in Jiangsu, China.
Pedosphere, 16(1): 25-32.

- Gammerman, A.F., Kadayev, G.N. and Yacenko-
Khmelevskyi, A.A., 1983. Herbs. International
Roseship Conference, Moscow, 9-12 December:
114-119.

- Hati. K.M., Mandal, K.G., Misra, A.K., Ghosh, P.K.
and Bandyopadhyay, K.K., 2006. Effect of inorganic
fertilizer and farmyard manure on soil physical
properties, root distribution, and water-use
efficiency of soybean in Vertisols of central India.
Bioresource Technology, 97(16): 2182-2188.

- Jalali-Heravi, M., Parastar, H. and Sereshti, H., 2008.
Development of a method for analysis of Iranian
damask rose oil:  Combination of gas
chromatography—mass spectrometry with
chemometric techniques. Analytica Chimica Acta,
623(1): 11-21.

- Karawya, M.S., Hashim, F.M. and Hifrawy, M.S.,
1974. Oils of jasmine, rose and cassie of Egyptian
origin. Bulletin of Faculty of Pharmacy, Cairo
University, 13: 183-192.

- Kovats, E., 1987. Cmposition of essential oils: Part 7.
Bulgarian oil of rose (Rosa damascena Mill.).
Journal of Chromatography A, 406: 185-222.

- Mandal, K.G., Hati, K.M. and Misra, A.K., 2009.
Biomass yield and energy analysis of soybean
production in relation to fertilizer-NPK and organic
manure. Biomass and Bioenergy, 33(12): 1670-
1679.

- Manna, M.C., Swarup, A. Wanjari, R.H., Ravankar,
H.N., Mishra, B., Saha, M.N., Singh, Y.V., Sahi,
D.K. and Sarap, P.A., 2005. Long-term effect of
fertilizer and manure application on soil organic
carbon storage, soil quality and yield sustainability
under sub-humid and semi-arid tropical India. Field
Crops Research, 93(2-3): 264-280.

Novruzov, E., 2003. Pigments of reproductive organs
of species Rosal. Azerbaijan, NAS, Ser. Biological
Science, 3: 376-382.

- Pavlov, A., Popov, S., Kovacheva. E., Georgiev, M.
and Llieva, M., 2005. Volatile and polar compounds
in Rosa damascena. Mill. 1803 cell suspension.
Journal of biotechnology, 118(1): 89-97.

- Rao, B.R.R., Sastry, K.P.,, Saleem, S.M., Rao,
E.V.S.P., Samasundar, K.V. and Rmesh, S., 2000.
Volatile flower oils of three genotypes of rose
scented geranium (Pelargonium sp.). Flavour and
Fragrance Journal, 15: 105-107.

Steen, N., 1987. The Charm of old roses. Kyodo
Printing Co. LT., 261p.

YOA

Ol Jare 5 o5l OLLS wlid>s (Tagetes minutal L.)
AAL-84) ((E)VY

£ o313 S “p (s b Ned 3L “op ey Lg3ls -
oS 5 Slas 5 bl Ol Sl uxs AYAVY cr sl
5 o515 b o (Ocimum basilicum L) ol sl
A=V (Y pails OLLS 055 20 58

AOYAN (e (il e 5 (S pe SIS g ool il
305 s Ses Glaarls prnly 5 05550 e # s
Olpl SLEl 05 5 psle 0L S5 Shezes I8 il
AY=4+ (VA

oo sslis alb e (s AS B s 60t e b -
Rosa damacena ) —ilsee slacd 355 53 Jdre jole NTAY
Slid>s okdS 5 35 0bul 3l g glaokal (Mill
YAV-YA4 (Y O] ams 5 ol OLalS

Solis YAV (S sl 5 p e b el
(Thymus vulgaris L.) sl o 5 slge 5 Ad, 5 olde
TN-TVE ()3 0l pl 5Ll 055 5 psle

oo YA (S sl 5o ol e e b -
Ol &% (Rosa damascene) (sdems IS (slacs 55 &
Olpl x5 gy LS Slids . oSll Wy o
OYY-080 (L)Y

o @sliple 5 e (el ol (oo (ol pile i o -
o2 oS 3 Slas 2 03525 355 B 0 G IYAY
Olpl Glare 5 ool OLLS Slidss 4 sl
A=YV (Y)Y

5z bl o (el s e ol o3lle -
Caan Gleds 5 ol GE AT O wslle
050 29003 olS AS 5 oS leShs 5l gl p 055
Ol gl Slaes 5 55l OLS Sl (Saturia hortensis L.)
AVT-EY)Y ()Y

- Baydar, H. and Baydar, N.G., 2004. The effects of
harvest date, fermentation duration and Tween 20
treatment on essential oil content and composition of
industrial oil rose (Rose damascena Mill.). Industrial
Crops and Products, 21(2): 251-255.

- Chevallier, A., 1996. The Encyclopedia of Medicinal
Plants. Dorling Kindersely Publishers, London,
336p.



759 Iranian Journal of Medicinal and Aromatic Plants, VVol. 29, No. 4, 2013

Effects of different fertilizers (macro and micro elements) on quantity and quality
of essential oil and other byproducts of Rosa damascena Mill. in Iran

A. Rahamani'’, M. Mirza® and S.R. Tabaei-Aghdai®

1*- Corresponding author, Research Institute of Forests and Rangelands, Tehran, Iran, E-mail: arahmani@rifr-ac.ir
2- Research Institute of Forests and Rangelands, Tehran, Iran

Received: November 2010 Revised: May 2012 Accepted: May 2012

Abstract

In this project, the effect of chemical fertilizers, organic manure and their combination on the
quality of essential oils of Damask Rosa was investigated in Karadj Alborz Research Station.
The study was conducted using randomized complete blocks design with 20 independent
treatments and three replications in a loam-clay soil with pH =7.9. In this experiment, nitrogen,
phosphorus and potash and a combination of trace elements as fertilizer and cow manure were
used. Amount of essential oil and quality of essential oil at different treatments were measured
in 3 years. Essential oils of petals were extracted by hydrodistillation method in three
consecutive years and oil composition was identified in the first and second years of flowering
stage using GC and GC/MS. The results of analysis of variance and mean performance showed
that the difference among treatments was significant at 1% level of probability. Treatment
N80P80K40 and 30 tons of manure per hectare had the highest amount of essential oil. The
average amount of essential oil in three consecutive years in this with 0.35 percent was the
highest and in control with 0.23 percent was the lowest value. The highest average oil yield in
the three years was recorded for treatment N40P40K40, (1395.58 g/ha), and minimum was
obtained for the treatment consisting only 40 tons of manure, (636.23 g/ha). After that, the
minimum oil yield was recorded for control treatment (868.98 g/ha) in these three years. The
composition of essential oils in the first year of flowering showed that Linalool, Geraniol and
Citronelllol increased 88, 39 and 36 percent, respectively in treatment N40P40K40, compared
with the control. In the second year of flowering, the amount of Geraniol in this treatment
increased by 45 percent and that of hexadekanol and heptadekan decreased 45 percent and 30
percent compared with the control.

Key words: Rosa damascena Mill., fertilizers, essential oil, linalol, geranol, citranelol.



