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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 -pinene was produced in the flower bud stage and -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.  
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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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����" ��#, 8$  ?%�3  *f" � %
 8�
�� 8\� J$�v 89&V�

 JD#" �$8 8G��  -��� 8$ 
%&"� �( 89&V� #$180 
 8G������" ��#,  ?%� 8$ *f" � J7�E IE�s7�3  89&V�

 -�� #$ ���E�Z -��� .%
 8�
�� 8\� J$�v ��� HE� ��240 
 8G������" ��#,  ?%� 8$5  ?�K&!#( .%
 Y&R ( 89&V�

=��� h�"�#$ *��"�8��3$��! -�� -�Wiley )edition 

7n.1; Wiley, Hoboken, NJ, USA(  .%�%
 �E�"� 

 q&Z #E� J0��� �=%
 8�E�9� ?�K&!#( -�����$ �<�


=��%�� n&!#( #� �����#7 � =%
 8K"�.�.%
 -#&,  
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 ^�%G15�Es&7 ?�&@5c< .- -%	.� +, JC! +.� g�< �E�&	&
  
Table 1. Physico-chemical parameters of soil at planting site of Rosa damascena 

CEC K ava 

ppm 
P ava 

ppm N OC % T.N.V% Texture Sand % Silt % Clay % SP % pH EC ms/cm Depth 

8 256 11.5 0.3 1.2 17.25 Silt 31 55 14 55 7.9 1.2 0-30 

  
�&�'% ��$(�  

e#� r"5( -���P -��s&6��P ��s7�SAS V9.2 (SAS 

Institute Inc., Cary, NC, USA)  ?��E�9� .%
 e�`��
 ^�	�0� j:" �� H���� 
5��P h�"�#$ H&\��&�5  �1 

.%E�#, �"�#$ %@��  
  

:; �� <�& �  

=��� *��E��� 8Es`( ]E��� ^�%G) ��2 H&$ ��� 
�C� (
 �+, 5	� 12�3� +0�#�?��)( � �� ��� �<#$ �� -

 � M#K2, #( 
�� .J
�� �5G� 8�6�:� ��5� ?�)@
) %@�� qE ^�	�0� j:" �� *��"� =���$01/0P< � (

 ^�	�0� j:" �� �652" =#&
 8�E%&"�5  %@��
)05/0P< (8$ �5/ � �� ��� - ��#V ����	&( #&v�( J.(

% �7#,� �6�0�� M#K2, qC< 
�� 8!8$ �5/ 
� �� ��� M#K2, 5	� 12�3� +0�#� #&v�( J.( -

 .�#�� �%&Z #&&'(  
 � HE#(_�$ �IE���P H&\��&� 8�E�9� ]E��� h�"�#$

H&E�Z8$ M#K2, qC< � #( 
�� HE#( J6�0 �� n&(#(
 +, 8> O � =%
 ��$ e�	( +,8$ J"� �$ .%�P HE#(_

 8�E%&"� �$ �	&9��� 8:$�� 8!) �652" =#&
 8�E%&"�
 +@�0 -#&Z ��OP �� +, J6�0 �� s&� (���� +u5!��

 ^�%G) %
3 +, 820#� �� *��"� =���$ HE#(_�$ .(
 =%
 ��$ e�	(8$ J"� %�P� �6�0 �� 820#� �� +, 8!

 ^�%G) J
�� �� *��"� =���$ HE#�	! -#&Z ��OP3.(  
( s&6��P ]E��� r"5( -%	.� +, *��"� ?�K&!#

 =�\�"�GC-MS �2@� 8! ��� 
�C� ?�K&!#( HE#(
 +, 8> O 820#� �� *��"�8$ n&(#( ) 
�!w���5�38/32 

%@��� � �() 
�"5!46/14 %@���� �( -5- Hw�w����5�
)86/12 %@��) 
�!���fw� �(51/6 %@�� ^52��#�&" �(
)97/3 %@��) ^5&���4 � (95/3 %@�� 820#� �� .�5$ (

8	&� +, ���$8$ n&(#( ) 
�!w���5�32/26 %@�� �(
� � ) 
�"5!7/13 %@���� �(-5 -) Hw�w����5�34/9 

%@��) ^5&���4 �(25/9 %@��) ^52��#�&" �(5/8 

%@�� =%
 ��$ +��! +, 820#� �� � (8$ n&(#( 
) 
�!w���5�26 %@��� � �() 
�"5!81/12 %@�� �(

) ^52��#�&"65/11 ��%@) ^5&���4 �(39/8 %@�� � (
��-5 -) Hw�w����5�38/8 %@���2@� �� (  ?�K&!#( HE#(

 �2@� ?�K&!#( �M#K2, -#&Z ��OP �� .%��5$ *��"�
 *��"�8$ n&(#( ) 
�!w���5� +��
4/27 %@��� � �(-

) 
�"5!14/14 %@��) ^52��#�&" �(97/6 %@�� � (
) ^5&���444/5 %@���� � ( -5-) Hw�w����5�23/5 

%@�� ^�%G) �5$ �(4.(  
 ��%�( �+, 8> O 820#� ��24  �E�"� 
 n&!#(

 A5	`� �� 8! %
78/92  +&�C( �� *��"� %@��
 ��%�( ��$ 8	&� +, 820#� �� .�5$ =���24  +, �n&!#(

 =%
��$ e�	(26  -#&Z ��OP �� +, � n&!#(21 
 8! %
 �E�"� 
 n&!#(8$ n&(#( 61/96 �29/98  �

96/87 *��"� %@�� �� +��
 �� ^�%G) %
4 .(
8$ 8! %��5$ �(�K&!#( �� ^5�4�� � ^�&���4  �5/

 .%�%
 %&65( =%
 ��$ +��! +, 820#� �� �@�c�<�
 n&!#( 
�s&� HE#(_�$ H& >	�2-) +�6� +&�w 72- 

 %&65( =%
 ��$ +��! +, 820#� �� s&� (^5��(� +& 7
 #:�� ��&�$ ��5�!�d� ?�K&!#( �� n&!#( HE� 8! %


����$ .%
�$-�)6P � Hw"#&� -�)6P) H65�5�- (H2&75E��!
8$ 8! %��5$ �(�K&!#( �� s&�  820#� �� �@�c�<� �5/

 +0�#� 8	� �� 
�"5!�� 
��6P .%�%
 %&65( +, 8> O
 +��! +, 820#� �� #&O 8$ -%	.� +, M#K2, 8�"5(
 �E�&	&
 ?�K&!#( %@�� HE#(_�$ .%
 %&65( =%
 ��$

0#� �� s&� *��"� +, *f" � =%
 ��$ +��! +, 82
.%
 +@�0 ��$ 8	&� 

     +, �( +, 8> O 820#� �� +, qC< � #( 
��
 �+, -#&Z % EP#7 ��OP �$ � J7�E IE�s7� =%
 ��$ +��!
 5	� �/ +, #( 
�� IE�s7� .J7�E I��! �S�P 
�s&�

M#K2, �� +, +��! 
%
 ��$ 
��� �( ��8$ %��5(  +&6�
8$ FP F�G IE�s7� R � � *��"4�5( ��C7 IE�s7� �5

 %
�$ +, �$���
 H&��((Schmitzer et al., 2010).  
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Table 2. Results of variance analysis effect of flower development stages on some morpho-physiological parameters 

of damask rose  
Mean of squares 

df 
Source of 

variation Oil yield  Cell cap pH Dry weight Fresh weight 
0.01** 

0.45* 
0.12ns 242.45** 

3 Treatment 
0.0004ns 0.003ns 0.001ns 1.21ns 2 Block 
0.00017 0.01 0.023 0.73 6 Error 

5.8 2.1 9.7 4.3  
CV 

 � ** �*ns :?��)( n&(#( 8$ � ��  ^�	�0� j:" �� ���5  �1  �5K� � %@��?��)( � �� .���  

*, **, ns: Significantly difference at 1 and 5% of probability levels, and non-significantly difference, respectively. 
  

 ^�%G3 . #$ +, 5	� 12�3� +0�#� #v� H&\��&� 8�E�9�5�Es&7 -��#�����Z-M#K2, �E�&	&
 -%	.� +, -�� 

Table 3. Mean comparison effect of flower development stages on physico-chemical parameters of Rosa damascena 

petals  
Oil yield (% v/w) Sap cell pH Dry weight (g) Fresh weight (g) Flower development stages 

0.073c 5.1c 1.38c 13.23c* 
Flower bud 

0.12b 5.66b 1.7ab 20.6b Partially open flower 
0.19a 5.85ab 1.79a 32.2a Full open flower 
0.06c 5.98a 1.43bc 13.1c Senescent flower 


�C� 
5�" #� �� 8$�C� b�#0� �� ?��)( e%D =% ���� ���.%
�$  
Similar letters in each column show no significant difference. 

  
 ^�%G4 .n&!#( �E�&	&
 *��"� +, -%	.� �/ +0�#� 12�3� 8�"5( +, 

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

index 
Retention 

time Formula Component 
SF FOF POF FB* 

- 0.65 0.73 0.95 936 5.32 C10H16 -pinene 1 
- - - 0.39 992 6.41 C10H16 -myrcene 2 
- 1.12 0.39 0.38 1097 8.78 C8H10O 2-Phenethyl alcohol 3 

6.97 11.65 8.50 3.97 1115 9.16 C10H18O Citronellol 4 
- 1.59 - - 1236 11.79 C10H16O Neral 5 

6.44 8.39 9.25 3.95 1242 12.11 C10H18O Geraniol 6 
- 2.13 - - 1255 12.41 C10H16O Geranial 7 
- 1.14 - - 1272 12.78 C10H12O2 Eugenol 8 

2.06 0.82 2.27 1.44 1351 14.56 C12H20O2 Geranyl acetate 9 
0.43 0.42 0.62 0.48 1360 14.76 C15H24 Trans-caryophyllene 10 
0.41 0.38 0.35 0.53 1381 15.24 C15H24 -guaiene 11 

- - - 0.39 1425 16.16 C15H24 -humulene 12 
1.32 1.33 1.42 1.83 1442 16.51 C15H24 Germacrene D 13 
0.47 0.38 0.47 - 1460 16.89 C15H32 N-pentadecane 14 

- 0.40 0.67 - 1486 17.43 C15H26O -eudesmol 15 
0.51 0.37 0.42 0.84 1496 17.64 C17H34 8-heptadecene 16 
4.32 3.99 3.86 6.51 1659 20.82 C17H36 Heptadecane 17 
3.35 4.97 3.96 2.29 1673 21.08 C17H36O 1-heptadecanol 18 
0.47 0.46 0.38 0.55 1720 22.03 C18H38 Octadecane 19 
5.23 8.38 9.34 12.86 1798 23.71 C19H38 Z-5-nonadecene 20 

27.40 26.0 26.32 32.38 1877 25.16 C19H40 Nonadecane 21 
0.50 0.35 0.34 0.47 1976 26.68 C20H40 (E)-9-eicosene 22 
3.06 2.91 2.83 3.30 2000 27.04 C20H42 Eicosane 23 

14.14 12.81 13.70 14.46 2097 28.32 C21H44 Heneicosane 24 
0.44 - 0.34 0.34 2199 29.39 C22H46 Docosane 25 
1.19 0.75 0.84 0.83 2291 30.31 C23H46 9-tricosene 26 
4.54 3.56 4.57 3.91 2299 30.39  C23H48 Tricosane 27 
2.12 1.76 2.65 1.92 2498 32.33 C25H52 Pentacosane 28 
2.59 1.58 2.39 1.76 2702 34.93 C27H56 Heptacosane 29 

87.96 98.29 96.61 92.78   
 

 Total  
FB �+, 8> O :POF8	&� +, :  ���$FOF ���$ e�	( +, :SF -#&Z ��OP �� +, :  

* FB: Flower bud, POF: Partially open flower, FOF: Full open flower, SF: Senescent flower.  
  
8$ �� #R� �� FP T	`( � FP #�C&$ F�G %"�

M#K2, 
%
 ��$ �� �\��#Z I9� +u5!�� �d� * G -��
 ^�%G 8$ 8G5( �$ 8! %
�$ 8�
��2 �K�� -�5�.� �

 M#K2, FP5/94 � %@�� =%
 ��$ +��! +, 820#� �
�� ��5$�6�0 +, 8> O 820#� �� FP �K�� -�5�.� 8! 

5/89  -%	.� +, �� +, #( 
�� IE�s7� .�5$ %@��
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M#K2, 5	� �/"5( �+, +��! 
%
 ��$ 
��� �( �� r
Sood et al. )2006(  IE�s7� .J"� =%
 o��s, s&�

 � =%
 ��$ +��! +, 820#� �( M#K2, qC< 
��
�� s&� -#&Z ��OP 
��� �� 
P I��! *f" %��5(

8$ +&6� 8$ ��&� � =�&, s� "5�7 8�_��7 IE�s7�  H&��(
=%E%Z ��%2, �#E� %
�$ +, ��&� ��5� -4#�� -�

$8 -4#�� ?%
�� =�5< 
��� �� 
P I��! � %
�$
�� -#&Z %��5(8$ +&6� ^5�65��#!�� 
%
 8���
 � ��

J&65$��� H& >	� %
�$ �65 7 ?�K&!#( � 8E5��v -��
(Schmitzer et al., 2010).  

 %&65( IE�s7� � +, qC< � #( 
�� IE�s7�
H&�(�#Z ��$ 
��� �( +, 5	� 12�3� +0�#� �/ ��

 r"5( +, +��! 
%
Dafny-Yelin et al. )2005( 
�� #R� 8$ 8! J"� =%
 o��s, s&� %"�8$ �5/  =%	D

8$ +&6�  FP F�G IE�s7� � �652" z��K�� IE�s7�
 �+, 
%
 ��$ +&S�( JSG �652" z��K�� .%
�$

^52" �� ^52.� -��% V -�5�.� IE�s7� �$ =�#	� -��
��"4�5( ��C7 
%�P Y��#7 nK" �M#K2, -�#$ e�_ *

�� M#K2, %
� �5
(Reid, 2003).  8�E%&"� HE#(_�$
+, �� �652" 8! %
 +@�0 �,�#�pZ ^�0 �� -��

�� %��5(8$ +&6� #&&'( ?�K&!#( -��%E�Z 8$ z5$#� ?�
H&��&"5��P % ��� �\��%
�$ �� )Tanaka et al., 

2005( -#&Z 
��� �� �652" =#&
 8�E%&"� IE�s7� .
8$ +&6� ^52" -s&65�(�#Z J&6��7 nK" 8! =�5$ ��

 IE�s7� -#&Z % E�#7 ��OP � �!�&�5�P ?�K&!#( T	`(
 +,���5
 )Kuiper et al., 1996; Anderson, 

2006  (.  -%	.� +, *��"� -�sG� n&!#( s&6��P ��
 HE#�	! � HE#�C&$ �M#K2, 5	� 12�3� +0�#� �/

8$ �*��"� ?�K&!#( 
�s&� =%
 ��$ +��! +, �� n&(#(
 +��! +, 820#� �� .J
�� �5G� -#&Z ��OP �� +, �
 #E�" �� 8! ^�&���4 � ^5�4�� n&!#( �� �=%
 ��$

5( J
�%� �5G� +0�#� 
��6P �E5" �� � %
 %&6
�� *��"� ��5� ?�K&!#( �� 8! 
�"5!�� r97 %
�$

 8$ 8G5( �$ .%C� %&65( =%
 ��$ +��! +, 820#� ��
H&$ ���%���"� 8! -%	.� +, *��"� -�#$ �22	6�

) ^5&���4/^52��#�&" JK��30/1-25/1 %@�� -�#$ (
�� �#:� �� -��"#:D TE� @ ��%9� HE#(_�$ �%E�	�

� HE�) +��! +, 820#� �� JK�38/1 %@�� +@�0 (

HZ#(5�5� �� ^5&���4 � ^52��#�&" .%
 8! % ��� �E��
�� *��"� J&)&! IE�s7� nK" 8; #� =pE5$ .%�5


 #(_�$ *��"� J&)&! %
�$ #(_�$ ^52��#�&" 
�s&�
 �5$ %��5<(Erbas & Baydar, 2016) ��� 
�C� ]E��� .

�� =��� �+, 5	� �$ 8! -5- 820#� �� 8! Hw�w����5�
 
�s&� 8$ +, 8> O86/12  %@�� �� �5$ =%
 %&65(

�! 
P 
�s&� 8$ 
P ��%9� =%
 #&Z +, �� � =%
 8�"
23/5  %@�� n&!#( .%&"�2 - nK" 8! ^5��(� +& 7

�� -%	.� +, *��"� =pE� 8.E���5
 )Gunes, 

2005(  .�5$ +0�#� #E�" �� #�C&$ +��! +, 820#� ��
+& 7 #&�� �� +�6� HE� QE#/ �� � ��%&u5��Z�#Z

+& 7 8 &�P%&"�  �� H&�_P3  �$ 12�3� #&��8" 
I&Z  (16� =���2-H&�P +&(� +& 7�  qE��#&Z +& 7 (F

*��#( (| � %&"�- �� %&65( %&"� q&�� &" �5

)Watanabe et al., 2002;Sakai et al., 2007(.  

�� #R� 8$ +0�#� �/ ��4 
�&$ ?�#&&'( %"�
+, 5	� 12�3� (Gupta et al., 2011)  J&6��7 #$

YEs�P +& 7 #&�� -%&2! -�� +&KV �� ��%&u5��Z�#Z
+& 7 YEs�P) ��&6�&�5�P H&�_PPAL � 8�
��, #&v�( (

 #�C&$ %&65( nK"2 -+& 7 n&!#( #&&'( � ^5��(�
 %@�� .%
�$ =%
 ^5�4�� % ��� �(�K&!#( -�5�.�

 H&E�Z2-+& 7 �+, 5	� 12�3� +0�#� �� ^5��(�
��  %��5(8$ +&6�  HE� J&6U0 � =�&, �$ FP ��E� h�	(

 �� 
P ��%9� #&:9( o�� �� 8! %
�$ FP �� n&!#(
�� I��! *��"� n&!#(  %$�E(Sefidkon et al., 

2006)HZ#( 
�s&� HE#(_�$ . �)6P - 8> O 820#� �� Hw &Z
 .%
 8�"�! 
P ��%9� �� +, 5	� �$ � %
 %&65( +,

�)6P-���P #v5� ?�K&!#( �� Hw &Z  � ��&(5&$
���P  o��s, 
���� #$ 
P JK~� #&v�( 8! =�5$ �$�#�&�

 J"� =%
(Nam et al., 2014).  HZ#( ��$ - s&� Hw"#&�
8$ �5/  �� � %
 %&65( +, 8> O 820#� �� �@�c�<�

 +, *��"� �E�&	&
 n&!#( �� +, 5	� +0�#� #E�"
 
�5$ ���� �$ HZ#( HE� .%C� =��� �&3C( -%	.�

-��	&$ -�� #$ ������ ��5< 
�/#" % ��� �E��
���� 
���� ���U" �� �\��#Z I9� ��	"56 � 8 &" 

)Cho et al., 2017( 
�!w���5� �+, 5	� +0�#� 8	� �� .
� � � �2@� �� 
�"5! *��"� �� �5G5� ?�K&!#( HE#(

 .%��5$ -%	.� +,  
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 �-%	.� +, *��"� 8&S( �� b%� #,� 8! ��� 
�C� ]E���
 �$ =%
 ��$ +��! +, �%
�$ -��"#:D TE� @ �� =��)�"�

( JK�� H& >	� � ^5&���4 � ^52��#�&" #(_�$ %@�� %&65
 -#(_�$ J&)&! �$ *��"� �#(_�$ ^5&���4/^52��#�&"

 %
�$ �E���� =��)�"� b%� #,� H�&6 �J
�� %��5<
 % ��� � Z#( ?�K&!#( �<#$ %&65( �$ s&� +, 8> O 820#�

��$ - Hw"#&�8$ �5/  �(�K&!#( #(_�$ %@�� � �@�c�<�
�)6P % ��� - =%&"� ?�Kv� 8$ �S�P �E���� ��5< 8! �Hw &Z

�� *��"� 8&S( -�#$ �K"� � 820#� �J"�.%
�$  
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