Iranian Journal of Horticultural Science Yl SLEL
Vol 51, No 4, Winter 2021 (955-963) © ﬁ" < N 'i’h
DOI: 10.22059/ijhs.2019.277924.1618 (A00-97Y 0) V¥R yliee; oF 3 Lo DY 5,90

45.03)‘M)QJ?ﬁjyﬂgﬂ’ﬁu&‘ﬁ‘sbémdf&u'@fﬁxg)w)ﬁ

8 =4 & Y. - * Ve -
YT 215 g0 9 Slagsh ST e 7 g bl ¢ JUT Ol g0
C)‘ﬁ' sJﬁ.}_)‘ c&ﬁ.})' J.EN o@': ‘bf":-‘b @L'.A 3 6})}\:.5 bM‘.} s)‘i.}b‘ 3 _)L:-:-;'.: g.)t'.w' gdis.: 6}’5—.&") .i }“ gY s\
PN 280 a6 = YFAVAY/YY il s i)

oS>

cetalyl w8l wlo 1 ol 53 O ulal oS w3 5 i dadl,l WS 3 (Rosa damascena Mill) sdesa J§
J e -1) 8 sad il Sl (b e S8 bl Gl S 5l g 58 b ealitl ag)ls 5 Shlag
JE bl 3 8 1 aadllas 5, g0 apeg,l aikiie 3 VWAV Jlo b (gm 5T s 8 £ 5 0ad 5L ol JE ¥ Slaas JE Y
dd o pp 3 i s 0 Gyl e ey 5 g feS A g S oK s 5 DT L kB B 4 goere
WJlig i Ol sS 28 O30 5 315 LS GC-MS oliws ahw gy il lpzt oS 5 BT A5 sdalin (g 58T 55 8 5 IS
Sty ok 5 JolS S Al n 55 I g3/ glis e omed VL gy il Gl S kel 5 sl sm0-05 5 U sl
AV S A S i A e o ol iy i e~ 5 dd g JS b Al e s i T O 5YL el
OSIT S Il s ind a5 JolS IS W po s olail sbas 5 JWLS 5 3ol aS 5 53 momen 5 JSUIJe-Y Ol
(b ool by (AAg (T e s pelel 58 4 ax s b sl O s B WS e onl 3 s Ol S

305 (5 58 il J8 50d Ol 53 JE st sla i 51 015 o0

LIS gad Iy e J g5 gial (JSUI - i souls” Slaollg
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ABSTRACT

Damask rose (Rosa damascena Mill.) is one of the most valuable plant species from genus Rosa. Its essential oil is
using in many industries, such as cosmetics, sanitary, and pharmaceutical. In present study, the chemical composition
of damask rose essential oil was evaluated during different flower development stages: (1- flower bud 2- partially
open flower 3- full open flower and 4- senescent flower) in Oroumieh region, during 2018. The damask rose essential
oil was collected by distillation with water via Clevenger apparatus. The lowest and highest sap cell pH levels were
observed at flower bud and senescent flower stages, respectively. Analysis of the chemical compositions of the
essential oil was done by GC-MS technique and the most abundant compounds were nonadecane, heneicosane,
citronellol, geraniol, and Z-5-nenadencene. The highest ratio of citronellol /geraniol was produced at the full open
flower stage. The highest amount of o-pinene was produced in the flower bud stage and B-myrcene was produced
solely in the flower bud stage. The highest amount of 2-phenyl ethanol alcohol, as well as eugenol and geranial
compounds were exclusively produced at the full open flower stage; while docosane alkane was not produced at full
open flower stage. The results manifested that due to the objective of using essential oils in cosmetic, health or
pharmaceutical, different flower development stages can be selected for extraction.

Keywords: 2-phenyl ethanol, citronellol, eugenol, flower development, geraniol.
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Figure 1. Different parts of Rosa damascena flower
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Figure 2. Flower development stages of Rosa damascena. From left to right: A) Flower bud B) Partially open flower
C) Full open flower D) Senescent flower.
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Table 1. Physico-chemical parameters of soil at planting site of Rosa damascena

Depth ECms/em pH SP% Clay% Silt% Sand%  Texture T.N.V% OC% N Poa Kaa CEC
ppm ppm

0-30 1.2 7.9 55 14 55 31 Silt 17.25 1.2 03 11.5 256 8
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Table 2. Results of variance analysis effect of flower development stages on some morpho-physiological parameters
of damask rose

Source of df Mean of squares

variation Fresh weight Dry weight Cell cap pH Oil yield
Treatment 3 242457 0.12" 0.45" 0.01"
Block 2 1.21™ 0.001™ 0.003" 0.0004™
Error 6 0.73 0.023 0.01 0.00017
CV 4.3 9.7 2.1 5.8

IS g Sglas 9gu5 g a0 Y 50 Jlaixl mhass (o lo ge Cgldl oS 5 4y ms g e
*, ** ns: Significantly difference at 1 and 5% of probability levels, and non-significantly difference, respectively.
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Table 3. Mean comparison effect of flower development stages on physico-chemical parameters of Rosa damascena

petals
Flower development stages Fresh weight (g) Dry weight (g) Sap cell pH Oil yield (% v/w)
Flower bud 13.23¢" 1.38¢c 5.1c 0.073¢c
Partially open flower 20.6b 1.7ab 5.66b 0.12b
Full open flower 32.2a 1.79a 5.85ab 0.19a
Senescent flower 13.1¢c 1.43bc 5.98a 0.06¢

Al oo o cire Dol pas oaaoLis e 0 )0 aline By >

Similar letters in each column show no significant difference.

Table 4. Chemical composition of Rosa damascena essential oil during flower development stages

Component Formula Retention Retention _ %
time index FB POF FOF SF
1 a-pinene CioHis 532 936 0.95 0.73 0.65 -
2 B-myrcene CioHis 6.41 992 0.39 - - -
3 2-Phenethyl alcohol CsH,00 8.78 1097 0.38 0.39 1.12 -
4 Citronellol CoH ;30 9.16 1115 3.97 8.50 11.65 6.97
5  Neral CyoH;60 11.79 1236 - - 1.59 -
6  Geraniol CoH;50 12.11 1242 3.95 9.25 8.39 6.44
7  Geranial CioH;60 12.41 1255 - - 2.13 -
8  Eugenol CoH 120, 12.78 1272 - - 1.14 -
9 Geranyl acetate CoH»00, 14.56 1351 1.44 227 0.82 2.06
10  Trans-caryophyllene CisHay 14.76 1360 0.48 0.62 0.42 043
Il o-guaiene CisHoa 15.24 1381 0.53 0.35 0.38 0.41
12 o-humulene CisHas 16.16 1425 0.39 - - -
13 Germacrene D CisHay 16.51 1442 1.83 1.42 1.33 1.32
14 N-pentadecane CisHsp 16.89 1460 - 0.47 0.38 0.47
15  a-eudesmol Ci5sHasO 17.43 1486 - 0.67 0.40 -
16  8-heptadecene Cy7H34 17.64 1496 0.84 0.42 0.37 0.51
17  Heptadecane Cy7H36 20.82 1659 6.51 3.86 3.99 4.32
18  1-heptadecanol Cy7H360 21.08 1673 2.29 3.96 497 3.35
19 Octadecane CisHss 22.03 1720 0.55 0.38 0.46 0.47
20  Z-5-nonadecene CioHss 23.71 1798 12.86 9.34 8.38 5.23
21  Nonadecane Ci9Hyo 25.16 1877 32.38 26.32 26.0 27.40
22 (E)-9-cicosene CyoHao 26.68 1976 0.47 0.34 0.35 0.50
23 Eicosane CyHa, 27.04 2000 3.30 2.83 291 3.06
24 Heneicosane Cy1Hyy 28.32 2097 14.46 13.70 12.81 14.14
25  Docosane CpHue 29.39 2199 0.34 0.34 - 0.44
26  9-tricosene Cy3Hae 30.31 2291 0.83 0.84 0.75 1.19
27  Tricosane CpHyg 30.39 2299 391 4.57 3.56 4.54
28  Pentacosane CysHs, 32.33 2498 1.92 2.65 1.76 2.12
29  Heptacosane Cy7Hse 34.93 2702 1.76 2.39 1.58 2.59
Total 92.78 96.61 98.29 87.96

Sy 581 50 U5 SF L ples JS FOF jbasws JS POF ( JS asué FB
* FB: Flower bud, POF: Partially open flower, FOF: Full open flower, SF: Senescent flower.
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