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Abstract Article Info 

Background and objectives: Numerous studies have demonstrated the impact of 
phenological stages on the essential compounds of plants. Camphorosma 
monspeliaca L., a perennial plant from the Chenopodiaceae family, is a key 
indicator species in rangelands, thriving in wet and saline soils. In Kurdistan 
province, the habitat of this species is rapidly diminishing. There is a lack of 
literature on the qualitative and quantitative characteristics of its essential oil. This 
study aims to identify and compare the chemical compounds of C. monspeliaca 
essential oil at different growth stages to determine the optimal harvest time for 
maximum yield. 
Methodology: To investigate the effect of phenological stages on the quantity and 
quality of C. monspeliaca essential oil, a winter rangeland in Qorveh region, 
Kurdistan province, was selected. The area has a cold semi-arid climate and 
experiences inundation during wet seasons due to low soil infiltration capacity. 
Eighteen foliage samples were collected at vegetative growth (spring) and 
flowering (summer) stages using a systematic-randomized procedure. After air-
drying in the shade, combined samples from each six samples were prepared, 
resulting in three samples per vegetative stage for laboratory analysis. Essential oil 
extraction was performed through water distillation, and the obtained oil was 
analyzed using Gas Chromatography (GC) and Gas Chromatography-Mass 
Spectrometry (GC-MS). The relative percentage of each compound was calculated 
from the undercurve area in the GC spectrum. Compounds were identified using 
inhibition time, Kovats index, mass spectra comparison with standard compounds, 
and existing data in mass databases. Data analysis was conducted using independent 
student t-tests in SPSS software. 
Results: A total of 91 compounds were identified at both vegetative growth and 
flowering stages, with 90 compounds common to both stages. Essential oil yield 
was higher at the flowering stage (12.0%) compared to the vegetative growth stage 
(0.071%). The predominant compounds at the vegetative stage were Citronellal and 
alpha-Pinene, while at the flowering stage, they were alpha-Pinene and endo-1-
Bourbonanol. The amounts of endo-1-Bourbonanol and pentanoate were 3.14% and 
2.27% higher at the flowering stage than at the vegetative stage. Cembrene A-(3Z) 
was a specific compound of the vegetative growth stage, absent at the flowering 
stage, while n-Nonadecane was specific to the flowering stage. 
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Conclusion: Phenological stages significantly affect the quantity and quality of 
essential oil compounds in C. monspeliaca. The flowering stage is recommended as 
the optimal harvest time for maximum essential oil yield. For the acquisition of 
alpha-Pinene, the flowering stage is also the most appropriate harvest time. 
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	�  B�	��u�  ���	�Cymbopogon 

winterianus    -'�g;� )!$�� ���? A/a= ��citronellol, 

geranial    -3�
 �geranylacetate  � citronellylacetate 

  .���/�����5���
�
  ) �����R3 �2015  B�	��u� ���	� �� (

  >����Cymbopogon martini   ��
�  XI�Y�  0"�	�  ��

 ���2� ���? A/a= �� �����geranial  �geranylacetate   )�

  .A/�� ��!$� 0��\ -3�
 � -'�g;� h��	�  

  ��3��= ?� ��'  �� 	� P�+ �$� )� 	S�" -3�45

)   �$;�
  U��  ��  ���	�  �'����monspeliaca  C. g
	R��  (

  ���$N ��l�\ �� ��GIl )1����N �3��=  �$;�
 .A�� ��/

  ���" 	O\ )�  ���
1��  �3�=20   �����)\�� �	��  �����  �3

y	� .A��  )�/�	;�  �'  �  ��g�+  >z� �����$+  ���/$=  �3

  #$�  )�  M�����3    ��9  �I�� CR�  �RV�  A�I��\  )
  	��

) ����� �� ����	;5    �23  .(  E'���	; ���= E'� �
'�� )I"	�

 �$�} � ���	+ �� A
��'��� ?� �
'�? )I"	� �A
��'��� ��

)o�s��?�s, ���	�� ?� 0=  �3 0= .�� � �$/  ���	�� �� �3�

�� ��'�5 )����  .  ��� ���, )R�� �� ���	�� ?� �3��a�  )����

����)�$=  �$;�
 .L�+ A}�G" �� ��R/?��  �    ���	� ��

  #�� U�� )R�� �� �4'$� �,  ��1$� );$Il � ��$� �\^
\

�� ��	\ U��  �	N ��$�  0�1� )�  ���= E'�  E��oR3 .�	�=

)�$= �'���� )��! ?� ������ �	<$� B���
	� E�/��  gw�"  �

A�� A�R3� )23.(   

A�R3�  )�  )!$�  ��    �  )�$=  E'�  ���	�  �  �'����

 ����� ?� �'�3 -Y� ��  �$;�
 #��? )� �� �$~" E��oR3

  B���
	� �G�
 � �R
 B�	��u� ��$� �� )��'� � �����	


 �����	
 ����� ��  D$1$�; 0"�	� ��  �$;�
 )�$= >����

)�1�O��A�� )�;	�� B�$i  �   ���	� 	S�" H�2k� ?� T�3

 �=4'� 	� C'D$1$�;  �3 ���� �1�R�"� B�	<�  � �R
  �3

  )�$= A/��	� ���? E'	��� E���� � )�$= E'� >���� �G�


 �����  ��  >����  �i��  	[
��"  #$Q"  A�!   �$;�


.A�� �����	
  

  

A�� � "����D  

 /M��N� "��� /0N�� 

  �'��;�	u!  #$�  ��  ��	\  ����	�/47/48    �	l  �

�'��;�	u!10  /35    ��93 ���+  	��$I�
 .����   #�R/ �

 	�+�� ���R3 )� #�R/ ?� )
 )�;	= ��	\ ��V��  M$�! ?� �

����	�/  )� ��
���	
   ��  ����	�/  E'�  .A��  ���k�

)���� )�/� n	=�?  �$
  ���I�  ��  � 1900  ?�   	��

]O� �'�� 	���	�   �3	�/ ?�  �  A��  ��/ �\�� ��	'�  )�

�� ��R/  0�/) �',1)2�� n��� 	� )2O�� _�I\�  .(  ���

 )R��  �D	��,  �	�  C
+A��  )���1��  �=�����  f�$��  .

9/338  �I�� ���  f�$��  �  	��4/11  )!��  ����� ��	=

  :���  	[
��")4/32  �����  )!��  :���  0\��"  ���	=8/6 -  

)!�������   (��	=A�� )27  .(  

  )�1�O� ��$� )2O�� �� �'�� ]O� ?� W�G���1906    	��

  ���
'��  ��$Rl h�/ .A��1    �  �1�R/ A�! ��  �i��

��$1 W$� ?� � E���� )R�� ���
'�� L�+-  �� .A�� ���

)�  c���  	5  #$Q;  ?�  �'�3  -Y�  �_
   	'a5`$G�  0�1�

��  ��3�
� ���\	s B�$i )� ���
'���$/ )27 .(  
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 �5!1:  /M��N� "��� /0N�� 
��O� � ��M%��  

  

   @D�-C A��  

/���� �!�"
� � P�Q���          �D  

 )�$R�  � (A
��'���) �
'�� �/� )I"	� �� ��  ���	�

 #���� ��	\ 	��� )2O�� �� �(���	��) �3�I=1398   U�V��

  ����� C'D$1$�; )I"	� 	3 �� �$Z�� E'�� .�/18   ?� )�$R�

)+�/	�   �318  �  )'�5) ��  C���R�&��  �;��Q�  B�$i

  h1�\B^5�R! ���	� 	�� C'  �3�/  ��,   0\��" c��)

  �;�
 ��	�� E�/�� �)�$R� �����  E'�  M�Y���  0�1� .(]O�

)�$R�  U�s��  ?�  >5   ���,  B�&'�2�  U�V��   �	�  	3  ��  �3

)�$R�  .�$�  C'D$1$�;  )I"	� �R!   �3  ��  �����  ��/   ��,

  M���, f�$� >z� � C
+ �)'�� �� � ��?,  �$3 B���V�

  	3 .�/ ��$5 �\	�6    � ��/ U�s� _3�� ��/ M���, )�$R�

 )I"	� 	3  �	� A'��� �� � ��/ 0i�" ���
	� )�$R� C'

  C'D$1$�;3   C'D$1$�; )I"	� �� ?� �l$RV� � ���
	� )�$R�

6  >����   �	�  ���
	�  )�$R� .�	Y���  .�/  ����,   	�=

  ���/ U�V�� (	V�$I
 ������) M, �� 	�O2� c�� )� >����

>���� f�$�  M,  ]O�  ?�   ?����!  ?�  >5  0i�"   �3

A�$�� �M, ���� B�G1$� _'�� �, ?� >5 � �'�	= �'��?

   ���  ��  #�oY'  �� �  �	��  )
�/ ��2    ��	������ )!��

>���� ���? B�� .�/  ������  E�� �3 )�$R�  �	�  	�=2  

  ��5/2   �?� /��?� �i�� h&" 	� >���� ��?�� .�$� Al��

  ��	= ���
'��?, ��  	�= >���� 0"�	� )�I
 .�/ ����,	�

 .���� U�V�� )� ?�	�/ ���
��� �R�/  

  RD�S��" /�TG� U��
! 

 T�	=$����	
  ������  )�  >����    )�  0Q��   ?�=

 X��h�
	�  ��	!  X��  �  �/  H'�g�  ��	!  @��  )�  �3

  ]O�  ��  ?�  B���
	�  ?�  C'	3  ��&�  �i��  .��,  A��

 )���k�  ?�= T�	=$����	
 X�� �� h�
	� 	3 ��k��	'?

  � ���?�� ���? ?� ���G��� �� >���� j�g!� �'����/ .�'�	=

 )&'�2� � ��	!  �3 X�� )�1�O� � g��$
 >'��� )���k�

�,  C���  ��  �$!$�  B�l^��  �  ���������  B���
	�  ��  �3

 ) A;	'a5 B�$i ��	! B�l^��2.(    

 $"�	���"��� $�S��" 1�OQV�  

) R��
H�����

 W�HGC(:    ?�  � ?�= �;�	=$����	
  �	�

  ������GC    #��HP-6890    	=����/  )�  g�V�FID    �

   �^�5�
 �$��HP-5MS     �$�� #$� )�30    	O\ � 	��

  �I+��25/0  �I��  �,  ��  E
��  ?�;  )'x  A��YS  )
	��

25/0  )���	� .�/ ���G��� �	���	��� ?� �$�� ����	"  g'�

60   ����� )!��  ?� >z� � �/ W�	/ ��	=3    X\$� )2�\�

  Al	� �� @'��� )� ���� ��R3 ��5/8    )�;�' -'�g;� )2�\�

   ��� )� ��220   ����� )!��  ?�= ��'	! Al	� .���� ��	=
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�I�� C' Al	� �� 0��" ?�= ��$�l )� _�I3  )2�\� �� 	��1

 ��ev 70       .A;	= ��	\ ���G��� ��$�  

  ��<X� � /�TG� A��  

 0�Ik� � )'gV� �>���� .�	Y��� 0"�	� U�R�� ?� >5

  ��g;� U	� ?� ���G��� �� 02�&� A��$��� �� �$�?, �� �3 ����

spss  .A;	= U�V��  

  

  

  

 F����  

:������� ���
� �" ����� ���&���  

>���� �������  �$;�
 ���=    �
'�� �/� )I"	� �� ��

  h��	� )� �3� 0= �071/0    ��i��12/0    U	=	3 �� �i��

  )
 ��, A�� )�  �i�� C' ]O� �� ��  ��� ���� T^�+�

  #��!) �3� �� ��
�1  >���� ������� ��� ��
� @'��� .(

�3�  0=  )I"	�  ��8/40    �
'��  )I"	�  ?�  	�
��  �i��

.A��  

  

 Y�&'1 :  �����
 $��H ����� ���
 *�S���� /+��0��" �H ���
� RD"�B� � RD"  

 �/� 0"�	�   C
+ ���
 U	=   ���, A�� )� >���� U	=   (�i��)>���� �������  

 (����) �
'�� �/�  270  02/35±۰/0  02/12±۰/0  a 

 (���&���) �3� 0=  350  01/25±۰/0  00/071±۰/0  b  

 �����
 �����  $&�2 1�Z�

�  

  0��
�  B���
	�  W$�  C��G�  )�  �G�
  g�1��,  @'���

 >���� ���3�  �
'�� �/� )I"	� �� ��  �$;�
    � (����)

0= #��! �� (���&���) �3�  2    E'� 	� .A�� ��/ ���� ��
�

0��
�  B���
	�  �����  n��� 0"�	�  ��  >����  ���3�

 ��  .�$�  B��G��   D$1$�;  XI�Y�    �  �
'��  ����  ��  	3

  W$RV� �� �3�I=91    �'����/  �$;�
 >���� �� h�
	�

  )
 B��G� E'� �� �/(3Z)-Cembrene A    _�� ��236/0 

 ��  )
  �$�  �
'��  �/�  )I"	�  �i�Q�+�  h�
	�  ��i��

  �  A/���  �$!�  �3�I=  )I"	�n-Nonadecane   ���2�  ��

207/0    �/ )�+��/ �3�I= )I"	� �i�Q�+� h�
	� �i��

#��!) 2 .(  

  h�
	� )� � D$1$�; )I"	� �� 	3 ��alpha -Pinene �

(E)- bete-Ocimene    �endo-1-Bourbonanol   )� h��	�

  )� �� >���� ���3� 0��
� B���
	� ��&� _�� E'	�
��

 )I"	� �� h�
	� )� E'� W$RV� )
 ��� ���� P�Q�+� �$+

   �
'�� �/�85/44    �
'�? �/� )I"	� �� � �i��33/49  

  ]O� �� ��� ���� T^�+�  ���� )
 �/  	�= �?���� �i��

 �i�� C'A�� 0�/) 2 .(  

  ��3�I= � �
'�� �/� )I"	� �� 	3 ��(E)- bete-

Ocimene     �� h��	� )�006  /0    �004/0   E'	�R
 �i��

.��� P�Q�+� �$+ )� �� >���� ���3� 0��
� h�
	� 

�����
  $��H  �����  R�����!  1�Z�

�  R�
  /+��0�    �"

&!� [<�Q� ���
�  

0��
� ��Rl h�
	� )� 	'��2� )&'�2� @'���  ���3�

  ��
� �3�I= � �
'�� �/� )I"	� �� ��  �$;�
 >����

��  �3�alpha -Pinene  0= � �
'�� �/� )I"	� ��  �3�

)�h��	�20 /19  �96/21   �$+  )�  ��  >����  0
  �i��

����  T^�+�   ����  )
 A��  ����  P�Q�+�  ]O� �� ���

  �i��  C'A��  U��  ��Rl  h�
	�  .Citronellyl 

pentanoate  �
'��  )I"	�  ��  ��  �,  	'��2�  )
  A��  

)47/17�3�I= � (�i��  )96/16   ��� ���� B��G� �(�i��

  h�
	�  ��g��  	�   D$1$�;  )I"	�  	<�  .�����endo-1-

Bourbonanol   )I"	� �� h�
	� E'� ���2� .�$� ��� ����

  �
'��18/8    �3�I=  )I"	�  ��  �  �i��41/10    �i��

  �i�� C' ]O� �� ��� ���� T^�+�  ���� )
 �/ )���k�

  h�
	� .�/�� ��alpha -Fenchene    �
'�� )I"	� �� g��

)�  �3�I=  �  	'��2�  ��  h��	�66 /6    �90/5    B��G�  �i��

���� .���� ��
�  ���  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
9.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                             8 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.9.7
http://rangelandsrm.ir/article-1-1252-en.html


 
��������� ��	�
 � ���
 
� �������� ���
� �����
  ... / �&��'  �  *� �"�-�         
  

 

334 

 

  Y�&'2: �\ 
�"�0� � R�����! 1�Z�

� �������� /<�
� �" �" �����
 $��H ����� �" �D  

���"W�� ]^�!  (&_�")RD"�B�  �H(&_�")RD"   ̀ 
�V� 1�Z�

�  [�"�  

920  011/0  059/0  (2E)-Hexenal  1  

935  319/0  13/0 Heptanal 2  

951  547/0 435/0  Santolina triene ٣  

966  122/0 095/0  Tricyclene 4  

970  96/21 20/19  alpha-Pinene 5  

980  909/5  664/6  alpha -Fenchene 6  

992  212/4 47/2  Camphene 7  

1001  118/1 968/0  Benzaldehyde 8  

1002  045/0 055/0  Sabinene 9  

1011  138/0 126/0  beta-Pinene 10  

1192  013/0 018/0  6-methyl-5-Hepten-2-one 11  

1200  132/0 114/0  dehydro-1,8-Cineole 12  

1210  127/0 067/0  n-Octanal 13  

1222  92/0 518/0  n-Decane 14  

1277  241/0 103/0  alpha Phellandrene 15  

1322  026/0 053/0  alpha -Terpinene 16  

1327  902/1 157/1  p-Cymene 17  

1330  842/3 157/3  Limonene 18  

1344  008/0 015/0  1,8-Cineole 19  

1345  009/0 035/0  (Z)- beta -Ocimene 20  

1357  004/0 006/0  (E)- beta -Ocimene 21  

1365  18/0 216/0 gamma -Terpinene 22  

1385  32/0 359/0  Acetophenone 23  

1394  101/0 101/0  n-Octanol 24  

1400  174/0  141/0  Terpinolene 25  

1400  112/0 053/0  2-Nonanone ٢۶  

1406  067/0 11/0  Linalool 27  

1408  68/1 739/0  n-Nonanal 28  

1408  586/0 735/0  trans-p-Mentha-2,8-dien-1-ol 29  

1409  17/0 146/0  alpha-Campholenal 30  

1411  097/2 425/1  trans-Pinocarveol 31  

1412  19/0 38/0  cis-Pinene hydrate 32  

1412  973/0 256/0  trans-Verbenol 33  

1422  425/1 327/0  Camphor 34  

1431  097/2 178/0 Nerol oxide 35  

1439  505/3  53/2  Pinocarvone 36  

1441  245/0  293/0  Borneol 37  

1441  609/0  127/1  cis-Pinocamphone 38  

1442  57/0 971/0  Dill ether 39  

1444  361/0 248/0  3-Decanone 40  

1453  493/0 781/0  alpha -Terpineol 41  

1461  498/1 854/2  Myrtenol 42  

1465  137/0 254/0  trans-Dihydro carvone 43  

1465  321/0 193/0  n-Decanal 44  

1473  223/0 245/0  trans-Carveol 45  

1476  229/1 429/0  cis-p-Mentha-1(7),8-dien-2-ol 46  

1485  494/0 821/0  Unknown 47  

1488  119/0 114/0  Cumin aldehyde 48  

1490  397/0 46/0  Carvone 49  
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1492  211/0 287/0  iso-3-Thujyl acetate 50  

1493  634/0 524/1  Perilla aldehyde 51  

1495  254/0 22/0  iso-Isopulegyl acetate 52  

1498  319/1 19/1  Thymol 53  

1500  302/0 935/0  p-Menth-1-en-9-ol 54  

1502  285/0 223/0  Carvacrol 55  

1505  152/0 157/0  (2E,4E)-Decadienal 56  

1508  218/0 93/0  Myrtenyl acetate 57  

1510  073/1 769/0  Unknown 58  

1511  124/0 151/0  Ethyl nerolate 59  

1512  419/0 276/1  Neryl acetate 60  

1513  045/0 062/0  (E)-Methyl cinnamate 61  

1515  057/0 057/0  Geranyl acetate 62  

1522  199/0 118/0  n-Tetradecane 63  

1534  11/0 202/0  4,8- alpha -epoxy-Caryophyllane 64  

1535  243/0 622/0  p-Menth-1-en-9-ol acetate 65  

1540  199/0 145/0  4,8- beta -epoxy-Caryophyllane ۶۶  

1550  913/0 657/1  (2E)-Dodecenal 67  

1560  235/0 165/0  (E)- beta -Ionone ۶٨  

1566  41/10  18/8  endo-1-Bourbonanol 69  

1570  113/0 087/0  Unknown 70  

1580  361/1 652/0  Citronellyl butanoate 71  

1582  115/0 248/0  1-nor-Bourbonanone 72  

1587  368/0 38/0  (Z)-dihydro-Apofarnesol ۷۳  

1592  208/0 316/0  1-Hexadecene 74  

1599  456/0 314/0  Widdrol ۷۵ 

1605  226/1 195/1  Sesquithuriferol 76  

1609  96/16 47/17  Citronellyl pentanoate 77  

1622  241/0 3/0  Cubenol 78  

1700  709/1 196/0  beta -Eudesmol 79  

1703  315/0 506/0  Selin-11-en-4- alpha -ol 80  

1716  272/0 472/0  (E)-Citronellyl tiglate 81 

1722  173/0 306/0  n-Tetradecanol 82  

1730  276/0 292/0  (Z)- alpha -trans-Bergamotol 83  

1745  292/0 351/0  Sesquicineol-2-one 84  

1750  086/1 484/2  Zerumbone ٨۵  

1761  172/0  233/0  Benzyl benzoate 86  

1772  116/0 221/0  beta -Bisabolenol ٨٧  

1790  146/0 598/0  1-Octadecene 88  

1799  524/0 35/0  6,10,14-trimethyl-2-pentadecanone ٨٩  

1820  299/0 245/0  (3Z)-Hexenyl cinnamate 90  

1850 -  236/0  (3Z)-Cembrene A ٩١  

1882  207/0 -  n-Nonadecane 92  

  99/99  004/100  B���
	� �i�� W$RV�   

���"W�� ]^�!  RD"�B�  �HRD"   ̀ 
�V� 1�Z�

�  [�"�  

920 011/0  059/0  (2E)-Hexenal  1  

935  319/0  13/0 Heptanal 2  

951  547/0 435/0  Santolina triene ٣  

966  122/0 095/0  Tricyclene 4  

970  96 /21 20 /19  alpha-Pinene 5  

980  909/5  664/6  alpha -Fenchene 6  
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992  212/4 47/2  Camphene 7  

1001  118/1 968/0  Benzaldehyde 8  

1002  045/0 055/0  Sabinene 9  

1011  138/0 126/0  beta-Pinene 10  

1192  013/0 018/0  6-methyl-5-Hepten-2-one 11  

1200  132/0 114/0  dehydro-1,8-Cineole 12  

1210  127/0 067/0  n-Octanal 13  

1222  92/0 518/0  n-Decane 14  

1277  241/0 103/0  alpha Phellandrene 15  

1322  026/0 053/0  alpha -Terpinene 16  

1327  902/1 157/1  p-Cymene 17  

1330  842/3 157/3  Limonene 18  

1344  008/0 015/0  1,8-Cineole 19  

1345  009/0 035/0  (Z)- beta -Ocimene 20  

1357  004/0 006/0  (E)- beta -Ocimene 21  

1365  18/0 216/0 gamma -Terpinene 22  

1385  32/0 359/0  Acetophenone 23  

1394  101/0 101/0  n-Octanol 24  

1400  174/0  141/0  Terpinolene 25  

1400  112/0 053/0  2-Nonanone ٢۶  

1406  067/0 11/0  Linalool 27  

1408  68/1 739/0  n-Nonanal 28  

1408  586/0 735/0  trans-p-Mentha-2,8-dien-1-ol 29  

1409  17/0 146/0  alpha-Campholenal 30  

1411  097/2 425/1  trans-Pinocarveol 31  

1412  19/0 38/0  cis-Pinene hydrate 32  

1412  973/0 256/0  trans-Verbenol 33  

1422  425/1 327/0  Camphor 34  

1431  097/2 178/0 Nerol oxide 35  

1439  505/3  53/2  Pinocarvone 36  

1441  245/0  293/0  Borneol 37  

1441  609/0  127/1  cis-Pinocamphone 38  

1442  57/0 971/0  Dill ether 39  

1444  361/0 248/0  3-Decanone 40  

1453  493/0 781/0  alpha -Terpineol 41  

1461  498/1 854/2  Myrtenol 42  

1465  137/0 254/0  trans-Dihydro carvone 43  

1465  321/0 193/0  n-Decanal 44  

1473  223/0 245/0  trans-Carveol 45  

1476  229/1 429/0  cis-p-Mentha-1(7),8-dien-2-ol 46  

1485  494/0 821/0  Unknown 47  

1488  119/0 114/0  Cumin aldehyde 48  

1490  397/0 46/0  Carvone 49  

1490  211/0 287/0  iso-3-Thujyl acetate 50  

1493  634/0 524/1  Perilla aldehyde 51  

1495  254/0 22/0  iso-Isopulegyl acetate 52  

1498  319/1 19/1  Thymol 53  

1500  302/0 935/0  p-Menth-1-en-9-ol 54  

1500  285/0 223/0  Carvacrol 55  

1501  152/0 157/0  (2E,4E)-Decadienal 56  

1505  218/0 93/0  Myrtenyl acetate 57  
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1505  073/1 769/0  Unknown 58  

1508  124/0 151/0  Ethyl nerolate 59  

1511  419/0 276/1  Neryl acetate 60  

1512  045/0 062/0  (E)-Methyl cinnamate 61  

1515  057/0 057/0  Geranyl acetate 62  

1522  199/0 118/0  n-Tetradecane 63  

1534  11/0 202/0  4,8- alpha -epoxy-Caryophyllane 64  

1535  243/0 622/0  p-Menth-1-en-9-ol acetate 65  

1540  199/0 145/0  4,8- beta -epoxy-Caryophyllane ۶۶  

1550  913/0 657/1  (2E)-Dodecenal 67  

1560  235/0 165/0  (E)- beta -Ionone ۶٨  

1566  41 /10  18 /8  endo-1-Bourbonanol 69  

1570  113/0 087/0  Unknown 70  

1580  361/1 652/0  Citronellyl butanoate 71  

1582  115/0 248/0  1-nor-Bourbonanone 72  

1587  368/0 38/0  (Z)-dihydro-Apofarnesol ۷۳  

1592  208/0 316/0  1-Hexadecene 74  

1599  456/0 314/0  Widdrol ۷۵ 

1605  226/1 195/1  Sesquithuriferol 76  

1609  96 /16 47 /17  Citronellyl pentanoate 77  

1622  241/0 3/0  Cubenol 78  

1700  709/1 196/0  beta -Eudesmol 79  

1703  315/0 506/0  Selin-11-en-4- alpha -ol 80  

1716  272/0 472/0  (E)-Citronellyl tiglate 81 

1722  173/0 306/0  n-Tetradecanol 82  

1730  276/0 292/0  (Z)- alpha -trans-Bergamotol 83  

1745  292/0 351/0  Sesquicineol-2-one 84  

1750  086/1 484/2  Zerumbone ٨۵  

1761  172/0  233/0  Benzyl benzoate 86  

1772  116/0 221/0  beta -Bisabolenol ٨٧  

1790  146/0 598/0  1-Octadecene 88  

1799  524/0 35/0  6,10,14-trimethyl-2-pentadecanone ٨٩  

1820  299/0 245/0  (3Z)-Hexenyl cinnamate 90  

1850  -  236/0  (3Z)-Cembrene A ٩١  

1882  207/0 -  n-Nonadecane 92  

 99/99  004/100  B���
	� �i�� W$RV�   

 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
9.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            12 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.9.7
http://rangelandsrm.ir/article-1-1252-en.html


 
��������� ��	�
 � ���
 
� �������� ���
� �����
  ... / �&��'  �  *� �"�-�         
  

 

338 

 

  
�5! 2:  
�"�0� /+��0�3   ������� ���
� �" �����
 /��H ����� R<_� e�

� 

  

/G��� � fX� �
�H  

)�  @'���  n���  	�  ?�;  ��  �-3�45  E'�  ?�  ���,  A��

-�� >���� ��3�I=)� �
'�� ?�; )� A�&�  	�  .��, A��

 )I"	� �  D$1$�; 0"�	� ��� ���� 	<� 	���
� W$S$� E'�

��'$��-   A�� ��/ #�Qk��� >���� �i�� 	� ���= �I����

�����R3  �  ���?  E&"  B�2�2k�  @'���  ��  )
  )2017  �  (

) �����R3 � �w�Gi2012-3�45 .A�� $&R3 (   	�'�  �3

  �3��=  �	<$�  B���
	�  	�  �
'��  0"�	�  	<�  P$Q+  ��

  	�  ��!$�  0��\  	�<��  A/��	�  t'���  )
  A��  �,  	���
�

  A�� )�  �	� �� �, ��$� �� � ���� ��	; B���
	�  �$�k�

��� ��	\ 	Z� �� �3 >���� ?�  	�x�� AZIs ����,  )12  .(

  XI�Y�  0"�	�  	<�  	<�  P$Q+  ��  �
3�45  E��oR3

  >���� B���
	� � 	'��2� 	�  D$1$�;Monarda citriodora  

  	<��� ���= y	� �� �$!$� E'����1 ��g�� )
 A�� ���� ��
�

�$� �3�$+ C'D$1$�; XI�Y� 0"�	� ?� )11 ( .  

   XI�Y�  ����  ��  ��  >����  ���$�  AIl  )�!$�  ��

 ?�	� � c��� �$�R
 )� ��$� �� 	S�" -3�45 ��  D$1$�;

 ��g�� -'�g;� �, ��� )� � ���&��� 0Q; �� ��
+ -��

   ���= �� >�����) �	
 ���/10 P$Q+ E'� �� _�� )��� .(

 A�G�
 � A�R
 	� ��	= � ��
+ -�� ?�	� 	<� )
 A�� �,

  B��G��  �3��= )�$= W$�  n���  	�  �3��= �	<$�  B���
	�

A��  )24)  �����R3  �  �IV�  )���?  E'�  ��  .(2012 )�  (

 ��  �$;�
 >���� h�
	� �'����/ � �i�� E���� �$Z��

0=  0�\  )I"	�  �� 0=  ���  �  (�
'��  )I"	�)  �3�  �3�

���
'��  ��  (�
'�?  )I"	�)  �  ���R3  �L���  ���	�   �3

  )� �� ���= >���� ��?�� )
 ������ )V��� E'� )� �	
	�/

 )I"	� ?�  	�
��  �
'�?  )I"	� ��  �� ���	�  ��$� )2O��

  ��
+ -�� A�� ���� ��
� 	�'� B�2�2k� .A�� �
'��

  �/ �3�$+ )'$��<  B���
	�  ?�  �+	�  -'�g;�  {l��  �;�?  ��

)19.(  )  �RQ1���l2020  ��$� �� )
 )��
� �2�2k� �� (

  ���=Pycnocycla bashgardiana     ��g�� E'	�
��trans-

β-ocimene    �cis-β-ocimene  0= ���? �� �� c��g= �3�

  B���
	�  E'	�  �Ii�  -3�45  E'�  @'���  n���  	�  .���$R�

0= )I"	� �� 	3 ��  �$;�
 ���= >���� )� �3��a� � �3�

   h��	�alpha -Pinene  �Citronellyl pentanoate    �endo-

1-Bourbonanol    ��  �$!$�  ��Rl  B���
	�  W$�  .A��

-3�45 	'�� �� -3�45 E'� ?� 0i�" ���= >����  )��
� �3

  B��G��   �"  ��  B���
	�  E'�  �i��  ���  A��A��  .

B��G�0��
� ��$� �� ��/ ��3�
�  �3  ���= >���� ���3�

�� 	�'� B�2�2k� ��A��R! �� B��G� 0�1� )� ���$�   �3

��$�  �R!  ���?  ����	�B��G�  ����=   ��, C'D$1$
�   �3

>���� c�� � ���
'���/��  	�=  )6  �15  �30    �38  .(  )�

  #�[�  ��$�lM�����!  )  �����R3 �2021  	�  �
3�45  ��  (

  )�$=   ��Tachys pilifera   A�G�
  �  A�R
  �����  ��
�

 	� .A�� 	�u��  )�$= E'� XI�Y�  �3 A��R! �� >����

 P$Q+ ��  	� ���!  �3 -3�45 A�� U?x n��� E�R3

   �3 ���
'�� ��  �$;�
 )�$= >���� �G�
 � �R
 W$��

.�	�= B�$i �$

 �� �, XI�Y�  

h�
	�  ���� -3�45 E'� �� ��/ �'����/ ��Rl  �3

���G���  ����&3  ��$=��$=   �3alpha -Pinene   #$�	;  ��

  �'��R�/C10H16    �1$�1$� �?� �� �236/136   A���� ��

  	�� � U	;�	I
 �0�1� �� #$Ik� � M, �� #$Ik��� B�$i )�

a
a

a

b
a

b

0

5

10

15

20

25

Alpha-Pinene ، Citronellyl pentanoate Endo-1-Bourbonanol

س
ا�

س
د ا

ص
در

 

>���� h�
	�
�
'�� �/� �3� 0=

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
9.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            13 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.9.7
http://rangelandsrm.ir/article-1-1252-en.html


 $��" ,KLLL�
LLL�18 $���! ,2 ,1403                   

  
 

339 

 

  .����  �$!�alpha -Pinene    ��$�l  )�  >����  A��i  ��

 A�R3� .�', �� ��R/ )� ��s��  �3	�� )'�5 h�
	�alpha 

-Pinene  ����	; A���� �� )
 �, 	�'� 	��g'� )� A�&� 	�

-�� �A��  	�A��    ��$� � �3	Ol )��� �� ���� �$� )� �

 )�  �'����  ��  ��
  )���  ��  ��/g���  B�$i  )�  �  ���

>������ ���G��� �l$�Q�  �3  �$/)16 .(  E��oR3   )V���

)�;�' �+	� �� �H�2k� E'� ?� 0i�"   �! 	<� P$Q+ �� �3

h�
	� A�R
	�  D$1$�; 0"�	�A�&� � �3  )� �$�	�  �3

0��
�   �g!�����  A2��O�  >����  ���3�  )21 E'�	����  .(

 XI�Y� 0"�	� �� �� ���= >���� �G�
 � �R
 B�	��u�

�� A���� ��l�\ E'� ?� g�� �/� )� )!$� �� A'��� �� .��


���
'�� ��  �$;�
 ���= >���� B���
	� � ��?�� ���$�   �3

��  	Z�  )�  ��$

  ��  )�$=  E'�  XI�Y����	�  ���   �3

  �	!� � A�R
 	� C'D$1$
� 0��$l 	<� P$Q+ ��  	�
��

 0��
� .�/�� U?x ��R/?�� )�$= E'� >���� ���3�  

)�  ��I
 �$�)�  @'���  )�  )!$�  �� KY
� ���,  A��

0= ���? � ���&��� 0Q; ��  �$;�
 >���� �/  ���� �3�

 ���=  A/��	�  ���?  E'	���  )V���  ��  ���$�  ��?��  E'	�x��

  � ���&��� 0Q; >���� ��g�� E'	�x�� ����, A�� )�  �	�

0= ���?�	��  ?�  T�3 	=�  E��oR3  �A��  �3�  ?�   ���	�

  �	� ���?  E'	���  ��/��  E��5�G1,  #�Qk���  �$;�
 ���=

�R!0= ���? ����=  ��,  -3�45 E'� @'��� .A�� �, �3�

��   �$;�
  ?�  )
  �3�  ��  ��
� )�  ��$�  )�$=  C'  ��$�l

��N ��R/?��  �	�� ���&� H����  ��"� � p^i� �� ��$Z��

  .�	�  

References  

1. Abdolsamadi.  A., H.  Meftahizadeh, M.  Vazifeshenas, M.A.  Soltanipour &  M.Ghorbanpour, 2020. 

Comparison of essential oil content and constituents in Pycnocycla bashgardiana Mozaffarian during 

different phenological stages. Journal of Medical plant, 19(75): 154-167. (In Persian) 

2. Adams, R.P., 2005. Identification of Essential Oil Components by Gas Chromatography. Journal of 
Americany for society Mass spectrometry,16(11): 1727-1904. 

3. Amiri, H., 2004. Isolation and quantitative and qualitative study of the constituents of essential oils of some 
native plants of Iran and studies of its changes in different environmental conditions. Doctoral dissertation, 
Islamic Azad University, Science and Research Branch of Tehran. (In Persian) 

4. Armand, N & A.  Jahantab, 2018. Phytochemical study of essential oil of Smyrnium cordifolium Boiss. In 
different habitats of Boyer-Ahmad city. Journal of Rangeland, 13(1): 39-50. (In Persian) 

5. Asadi, M., 2001. Flora of Iran. First Edition. Publications of Forests and Rangelands Research Institute. 510 
p. (In Persian) 

6. Barazande, M., 2005. The Effect of Method and Time of Distillation on the Essential Oil Yield and 
Composition of Eucalyptus globulus. Iranian Journal of Medicinal and Aromatic Plants Research. 21(1):75-
93. (In Persian) 

7. Baser, KHC.,1993. Essential oils of Anatolian labiatae. Acta Hort, 333: 39 – 217.   
8. Bertome, J., M. Isabel Arrillage & J. Segura, 2007. Essential oil variation within and among natural 

population of Lavandula latifolia and its relation to their ecological areas. Biochemical systematics and 
Ecology, 35: 479-488.   

9. Chitchat, J.C., R.P.  Garry, C.  Menut, G.  Lamaty, R. Malharet & J.  Chopineau, 1997. correlation between 
chemical composition and antimicrobial activity VI. Activity of some African essential oils. Journal of 
Essential Oil Research, 9: 67- 75. 

10. Farhoudi, R & M. Makezadeh Tafti, 2013. Evalution of  Drought Stress Effect on Growth, Yield, Essential 
Oil and Chamazulene Percentage of Three Chamomile (Matricaria recutita L.) Cultivars in Khuzestan 
Condition. Iranian journal of Field crop research, 10(4): 735-741. (In Persian) 

11. Gontar, L., A. Geszprych., J. przybyl & m. bula, 2022. Chemical variability of lemon beebalm (Monarda 
citriodora Cerv. ex Lag.) during plant phenology, Journal of Applied Research on Medicinal and Aromatic 
Plants, 31(3): 100433. 

12. Guoshuai, Lv., Li. Zhihe., Z. Zeyuan., Liu. Haolin., Li. Ling & Li.  Minhui, 2024. The factors affecting the 
development of medicinal plants from a value chain perspective. Journal of Planta, 256(108) 

13. Hassanzadeh, K., S. Aliniaeifard, M. Farzinia & M. Ahmad, 2017. Effect of Phenological Stages on Essential 
Oil Content, Composition and Rosmarinic Acid in Rosmarinus officinalis L. International Journal of 
Horticultural Science and Technology,4(2): 251-258. 

14. Jahantab.E., M.  R.  Morshedloo & F.  Maggi, 2021. Essential oil variability in Stachys pilifera Benth 
populations: a narrow endemic species of Iran. Natural Product Research, 35(15): 2588-2592. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
9.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            14 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.9.7
http://rangelandsrm.ir/article-1-1252-en.html


 
��������� ��	�
 � ���
 
� �������� ���
� �����
  ... / �&��'  �  *� �"�-�         
  

 

340 

 

15. Jahantab.E., M.  R.  Morshedloo., V.  Karimian & M.  Sharafatmandrad, 2022. Essential oil variability in 
Echinophora cinerea Boiss. wild populations: a narrow- endemic and vulnerable species in Iran. Journal of 
Essential Oil Research, 34(5): 375-382. 

16. Jookar Kashi, F., J. Fooladi & M. Bayat, 2005. Biotransformation of beta-pinene to alpha-pinene by 
biocatalysores. The 4th National Biotechnology Congress Islamic Republic of Iran, Kerman. (In Persian) 

17. Kakaraparthi, P.S., K.V.N.S. Srinivas, K. Kumar., A.N., Rajput., D.K., s. Anubala., V.U. Sarma, 2014. 
Variation in the essential oil content and composition of Citronella Cymbopogon winterianus Jowitt. in 
relation to time of harvest andweather conditions. Industrial Crops and Products, 61: 240-248.   

18. Kakaraparthi, P.S., k.v.n.s. Srinvas., K. Kumar., A.N. Rajput., D.K. Anubala. 2015. Changes in the essential 
Oil content and composition of palmarosa Cymbopogon martini harvested at different stages and short 
intervals in two different seasons.  Industrial Crops and Products, 69: 348-354.   

19. Khosheghbal Ghorabaee. F., A. Ghasemi Pirbalouti., Sh. Enteshari & S.J. Davarpanah, 2020. Qualitative and 
quantitative effects of drought stress on essential oil compositions of hyssop (Hyssopus officinalis L.). Journal 
of Plant Research (Iranian Journal of Biology), 33(2): 349-356. (In Persian) 

20. Mahdavi, Kh., S. Valizadeh & J. Mahmoudi, 2014. Investigation of the effect of phenological stages on the 
quantity and quality of mountain essential oil (Ziziphora Clinopodioides L.) Case study: (Ghasemloo Valley, 
Urmia). Journal of Range management, 1(4): 70-83. (In Persian) 

21. Marotti, M & R. Piccaglia, 1994. Effects of variety and ontogenic stage on the essential oil composition and 
biological activity of Fennel. Journal of Essential Oil Research, 6: 57-62. 

22. Mirza, M., F. Quraishi & A. Bahadori, 2011. The effect of harvest time on the quantity and quality of essential 
oils of Salvia officinalis and Mentha pieperata L in Khuzestan province. Iranian Journal of Medicinal and 
Aromatic Plants Research, 26(4): 543-531. (In Persian) 

23. Moghimi, J, 2005. Introducing some range plants suitable for range developments and improvements of Iran, 
Range Forest and Watershed Management Organization press, 669 p. 

24. Motamedi, J., F. Sefidkon., H. Arzani., Y. Asri., M. Najafpour Navaei., R. Khalifezadeh., M.R. Najibzadeh., 
H. Zinali., S. Davazdah Emami., E. Fakhimi., M. Dashti., S. Rashvan., L. Parsaei., F. Azhir & H. Ghelichnia, 
2022. Assessing of the multi-purpose use of the rangelands representing the semi-steppe region of the 
country, Journal of Rangeland, 15(4): 693-707. (In Persian) 

25. Mulugeta, S. M & P. Radacsi, 2020. Influence of Drought Stress on Growth and Essential Oil Yield of 
Ocimum Species. Horticulturae, 8(2):175. 

26. Nejad Habibvash, F & M.B. Rezayi, 2021. Investigation of the effect of habitat and different growth stages 
on changes in essential oil yield and phytochemical composition of Anatolian chamomile (Holub Anthemis 
wiedemanniana (Fisch. & C.A. Mey.)) . Journal of Rangeland, 15(4): 603-621. (In Persian) 

27. Nikjoo, S., 2017. Investigating the ecological characteristics of Camphorosma monespeliaca in Kurdistan 
province. Master's thesis on Range management, Faculty of Natural Resources, University of Kurdistan, 96p. 

28. Omidbaigi, R, 2005. Production and Processing of medicinal plants. University of Tehran, 283 p. 
29. Padalia, R.Ch., R.S, Verma & A. Chauhan, 2014. Seasonal Variation in Essential oil Composition of 

Artemisia nilagirica var. septentrionalis from Foot Hills of Western Himalaya. Records of Natural Products, 
8(3): 281-285. 

30. Rahmati-Joneidabad, M & B. Alizadeh Behbahani, 2021.Identification of chemical compounds, antioxidant 
potential, and antifungal activity of Thymus daenensis essential oil against spoilage fungi causing apple rot. 
Iranian Food Science and Technology Research Journal, 17(5): 691-700. (In Persian) 

31. Rashidi, Sh.,  H. Faraji., D.  Jahanbin & A.  Mirfardi, 2011. Evaluation of knowledge, belief and operation of 
Yasouj people towards pharmaceutical plants. Journal of Medicinal Plants, 11(8): 177-184. (In Persian) 

32. Safaee, L., A. Sharifiashorabadi, H.  Zeynali, D.  Afyoni & M.  Mirza, 2013. Examination of yield, amount 
and main components Thymus caramanicus Jalas essential oil in different removing stage. Journal Of 
Medicinal and Aromatic Plant Research, 29(2): 313-324. (In Persian).  

33. Safaei, L., E. Sharifi Ashoorabadi., H.  Zeinali & M. Mirza, 2012. The effect of different harvesting stages on 
aerial parts yield, essential oil percentage and main components of Thymus daenensis Celak. Iranian Journal 
of Medicinal and Aromatic Plants, 28(2): 342-355. (In Persian). 

34. SaharKhiz, M. J., 2002. The effect of harvest time of Atison fruit on essential oil and its constituents. Master 
Thesis in Horticulture, Faculty of Agriculture, Tarbiat Modares University. Page 88. (In Persian) 

35. Tajali, A. A., B. Pilevar & Z. Mirazadi, 2012. The effect of phenological stages on the percentage and 
chemical composition of Saturega hortennsis essential oil essential oil special issue. Journal of Lorestan 
University of Medical Sciences. 14(2): 2. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
9.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                            15 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.9.7
http://rangelandsrm.ir/article-1-1252-en.html


 $��" ,KLLL�
LLL�18 $���! ,2 ,1403                   

  
 

341 

 

36. Tajali, A. A., Gh. R. Amin & A. Gandomkar Ghalhari, 2009. Study and identification compounds of essential 
oil of Camphorosma monspeliaca indifferent phonological stagein Arak, Hamedan and Shahre-kord 
rangelands. Journal of Rangeland, 3(2): 302-316. (In Persian) 

37. Tepe, B., E. Donmez., M. Unlu., F. Candan., D. Daferera., G. Vardar-Unlu., M. Polissiou & A. Sokmen, 
2004. Antimicrobial and antioxidative activities of essential oils and methanol extracts of Salvia cryptantha 
(Montbret et Aucher ex Benth.) and Salvia multicaulis (Vahl.). Food Chemistry, 84: 519-525. 

38. Tursun, A.O., 2022. Impact of soil types on chemical composition of essential oil of purple basil. Saudi 
Journal of Biological Sciences, 29(7): 103314. 

39. Yosr, Z., Ch. Hnia., Tr. Rim & B. Mohamed, 2013. Changes in essential oil composition and phenolic fraction 
in Rosmarinus officinalis L.Var.typicus Batt organs during growth and incidence on the antioxidant  activity. 
Industrial Crops and Products, 43, 412-419. 

40. Zarei, Gh & A. Morovati, 2016. Phytochemical study of Salvia eremophila essential oil in different 
phenological stages in Yazd province. Journal of Ecophytochemistry of Medicinal Plants, 4: 84-74. (In 
Persian) 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
9.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.9.7
http://rangelandsrm.ir/article-1-1252-en.html
http://www.tcpdf.org

