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:g	�6890  N :g	�5975 B �=�
= � lL ����� �_�1  

�K��� g��m30  :K��� g��m30  U17� �_�_ �7

? �1 �7 �=7���7 "
�J  

:K��� 
9Jmm25/0  :K��� 
9J mm25/0  (���=7	H@)#
F� "
�J  

:(K��� �	HH@
S ��j)^G�� "��o.um5/0  :�v
=7ev 70   ���L I
� :��K�4
k 
�� �1 X�P� D=��7 �=�
=  

A��G?::��� B�E  :K���7X�=�� �s�6�� ���#230  lL 
�oF% "�� ���
��_7 �	HH@ A
E B7 �#�6��7  

::��� B�E K��
� W	�1-min1M1 ::S�#7�@ ���#150    

:K��� 5�=HP-5     

:����# ���=
1250-50  ���# <�7X�7 �15 #7
N��=�� ���#      

:/��X% :�� ���#250      

Q��	*IR�S ;��
��C�  

�1��RH� �E[�� ���M% "�
@ �1 KL \�F%�7 � 3�4 ��?

�=�
= �F�B �=7��7 :E D=��7 "�6�@ � 
? #7	��7 �# �?

 /
; B7 W]S �� 
?�# "��=7
%30-0 ��=�� 
? �# �
��

�=�
= .	� "�7#
1 �;�6%�7 �0F� B7 DS X�= 3�4 ��?

 T_7 B7 K	� TO4 B7 DS ���NO���BL �1 g�0�=72 

�G�� ��F; �
�� 	� �#7#)22 V�� �1 3�4 "��1 D�� .(

) �
����	�?22) TG1 �G�_7� V�� �1 :@ �_L �1
@ (33 �(

) g7	P@ V�� �1 :@ Kv�
��=13) <H@7� .(pH �#�6��7 �1 (

 B7pH ) ���
��_7 "�7	? �
��ECB7 �#�6��7 �1 ( EC �
��

) ��_�7 V�� �1 l|� :1�J 
6��37 �7
o��7 :1�J ̂ ����S �(

�j�� A��=��L W���7 �1 ) ��H414 l|� :1�J ^��G@ �(

 3�4 ��7|m 
C�H; 
��� �B�7�� �	� Z�C�% V�� U��%

) XHNH�  �?L �D� ���� 	H=��22�B7	=7 (�
�E  .	=	�  

  

  

;��	I -0�H� � +��O�  

�7
1  ����0�W��C�,4  D=��7 �6�@ � �
@

 D=���7� ��XP% X�_�=L B7 ����E ZG�o� W�;�6%�7 B7 �_�,���7

A
= �# ��=7# �H�7# 	Hk ��N=��� ����0� � �7X�7SPSS 

 ��1 	=��S ���= �1��B�7 "�� ��HP
? .	� �#�6��7

�,oO� �F�B �=7��7 :E ���E B7 :C�� D=��7 �1 �@�4 ��?

 g�
��7 d9� �# K��
�S �N��F
? B75  �#�6��7 	C�#

 .	�  

  

T����  

��N��# B7 :C�� X�_�=L � �B�E >7
E�%���
@ ��?

Z�� �1 :,�� �B�E >7
E�%���
@ �1 
PH� ���
� YH�

 �����H�26  � +�@
%81/97  5�6%�7 �# D=��7 ^P� 	C�#

1000-800  �����H� ����# d9� B7 �
��11  � +�@
%

05/97  5�6%�7 �# D=��7 ^P� B7 	C�#1700-1500  �
��

 �����H�18  � +�@
%55/64  D=��7 :@ ^P� B7 	C�#

 5�6%�7 �#2200-2000 .	�#
E ���# d9� B7 
�� ��Hc
?� 

 5�6%�7 �# �	
; W�F�@
%1000-800  
��Labda �
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Methanonaphthalene �Butenamide � Tetramethyl 

tricycle � 5�6%�7 �#1700-1500 
�� �

Heptadecanamine �Acetaldehyde Ethanal �

Ethylamine �Isopropylidene-3-methyle  5�6%�7 �

2200-2000   
��Pyridinepropanoic acid ,alpha �

Ethylene oxid �Oxirane Epoxyethane �

Cyclopropane,1-bromo .	=#�1  

  

 ��8D2: ) �)�* +�,��, -. K���, 
��0�0� 1�)02��Hymenocrater elegansV��M	 4�5��, +� �� (  

Rt (��7#B�1 K��B)  ZG�o� �;�6%�7 W�0F� �# W�F�@
% 	C�#  D=��7 ��? +�@
%  Z�#�  

2200-2000  1700-1500  1000-800  

507/51  93/2%  17/0%  19/1%  Germacren-D 1 

554/60  53/1%  73/2%  81/2%  1,8-cineole 2 

210/7  19/1%  92/1%  34/1%  α-pinene 3 

292/10  83/1%  19/2%  39/3%  Cineole  2-oxabicyclo 4 

292/10  -  38%  -  Heptadecanamine 5  

463/10  -  34/20%  -  Ethylamine  6  

880/18  -  93/5%  -  Isopropylidene-3-methyle  7  

271/22  -  -  14/0%  Aminobutanoic  acid 8 

174/23  -  -  21/1%  Bicyclo[3.1.1]hept-3-ene 9 

992/8  -  -  36/0%  Butyn 10 

038/25  -  -  5/1%  Glycine,N-(2-hydroy-3,3-dimeth) 11 

497/25  -  -  38/0%  Nonatrienoic  acid,5-methyl  12  

268/26  -  -  37/0%  Hexennoic  acid,3-methyl 13 

844/27  -  -  15/0%  Bicyclo 14 

991/27  -  -  19/0%  Ethyle  2-(N-Benzylamino) 15 

597/29  -  -  70/0%  Glycine,N-(2-hydroxy-3) 16 

850/29  -  -  23/0%  Nonatrienoic  acid,5-methy 17 

979/29  25/1%  18/1%  48/1%  Naphthalane 18 

091/30  -  -  86/0%  Phenylethanolamine 19  

950/30  -  -  16/0%  Hexenoic acid,3-methyl 20 

438/37  -  -  29/0%  Pyrimidinedione  21 

437/38  -  -  23/18%  Methanonaphthalene  22 

926/38  -  -  32/0%  Ethanol,2-bromo 23 

443/40  -  -  12/0%  Octanamine (cas)-n-octylami 24 

102/41  -  -  49/27%  Tetramethyl tricycle 25 

020/42  -  -  14/0%  Β-Caryophyllen 26 

825/42  -  -  25/12%  Labda  27 

261/45  -  -  03/1%  Propyl 28  

40  -  -  47/21%  Butenamide 29 

025/45  16/9%  73/2%  -  Oxirane Epoxyethane 30  

890/46  -  64/21%  -  Acetaldehyde Ethanal  31  

907/56  47/9%  -  -  Ethylene oxid  32  

924/59  43/2%  22/0%  -  Butanamine 33  

107/60  04/6%  -  -  Pterin-6-carboxylic acid 34  

589/60  12/10%  -  -  Pyridinepropanoic acid ,alpha 35  

789/60  73/3%  -  -  Lodinehistidine 36  

148/61  74/7%  -  -  Cyclopropane,1-bromo 37  

319/61  77/0%  -  -  Tetramethyl 38  

530/61  79/1%  -  -  Adamantane methylamine-alpha 39  

701/61  50/0%  -  -  Ethoxyamphetamine 40  

742/61  80/0%  -  -  Tuminoheptane 41  

913/61  11/1%  -  -  Acetoxy-2,6,10,10 Tetramethyl 42  

501/62  17/2%  -  -  Hexylmethylamine 43  

-  55/64  05/97  81/97  W�F�@
% 	C�# 5�
P�   
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 1�)02�� 8X�� �  ���� Y>� *, 4�5��, +> ,� T����


��0�0�  

 W�F�@
% 	C�#���E D=��7 3
�O� ����
��H. 

elegans 0� � D=���7� ��XP% � +�%
% �1 KL ��N=��� ����

	� �#�g )3( g�	� � )4(  /1�9� ."�7 �	� �#7# K�O=

g�	� )4(  ��=7# V�� �1 ���
E A�P=7 ��N=��� ����0�

 �1 7� �H�S�6_L 	C�#3  KL ��
�O�1 �@ �#�
= ^��0% ��
E

 5�6%�7 �#1700-1500 � �
�� �HM��� �7# 	C�# .	��1

1�8  �1 X�= 7� g�hH��2 �HM� ��
E �@ #�
= ^��0% �7#

 5�6%�7 �1 \�1
� KL ��
�O�11000-800 �� �
�� .	��1

 ��7 �# �	� �����H� ����7# ����
�� +�@
% �����

�� �_��6= �/�0�% ���=7# V�� �1 ��N=��� ����0� �@ 	��1

 �1 7� �_��6= 	C�# �7	0�2  ��
E�HM��@ #�
= ^��0% �7# 

 5�6%�7 �1 \�1
� KL ��
�O�11000-800  ."�7 �#�1 �
��

 g�hH�� +�@
% �@ ���� �12  ��1 �G��� �1 ��@783/1 

 �%39/3  ."�7 �#�1 K���= �# 	C�# KL �7	0� ��
�O�1 �@

 5�6%�7 �1 \�1
�1000-800 #�1 �
�� �=�
= ��
PHS .

�/�0�% ��7 �# �	� �����H� ����
�� K
@���v �#

�� B7 �@ 	��117/0  �%93/2 �� 
�q�� 	C�# �@ 	��1

 5�6%�7 �1 \�1
� KL �7	0� ��
�O�12200-2000  �
��

"�7 �#�1.  5�6%�7 �� �# 3�4 "��1 /�0�% ��7 �#1000-

800 �1700-1500  �2200-2000  ����# d9� B7 �
��

��G�� � ��G�� ���G��- "�7 �#�1 ���_.  

  

  

 ��8D3 9�0. K���, 
�X, � R���	 1�)02�� �  4�5��, �0Z�� *, -X�[ K����,� +��O� T���� :H. elegans 

F �#7BL ���#  
�q�� I1�H�  W7
��q% IFH� 

  α-pinene 2 155/166٭٭  5�6%�7

 cineole-1,8 2 319/370٭٭

 Naphthalane 2 626/27٭٭

 Cineole 2-oxabicyclo 2 980/318٭٭

  Germacren-D 2 859/2357٭٭

��# �HM� >]�47 ٭٭� d9� �# �7#1 	C�#  

 ��8D4: \0N��0	 +���A	V��M	 4�5��, +� �� K���, 
�X, � R���	 1�)02�� 8X�� *, -X�[ ;��  

5�6%�7 "��1 α-pinene  1,8-cineole Naphthalane  Cineol  2-oxabicyclo Germacren-D  

1000-800 ��G��  b12/0±34/1 a8/0±81/2 a07/0±48/1 a8/0±39/3 b2/0±20/1 

1700-1500 ��G��  a1/0±92/1 a3/0±73/2 b09/0±18/1 b4/0±19/2 c008/0±17/0 

2200-2000 ��G��-���_  c07/0±18/1 b1/0±53/1 b08/0±25/1 a8/0±83/1 a8/0±93/2 


�<  ٭٭�a �b  �c �HM� >]�47 #��� �	H?# K�O=�� ZG�o� W�;�6%�7 �# �7#.	��1  

  

 K���, �,�0	 �  R�S 
��0�0� 1�0X/PS *, -X�[ T����

 9�0.H. elegans  

 g�	� B7 �@ ���9=�
?)5( �� 
1 +�@
% ��1 	�L

Germacren-D  � :E ���	��75�F�7  3�4 �# #����

�HM� � "F�� �N��F
? g�
��7 d9� �# ��7#5  	C�#

 <�7X�7 �1 �@ #�7# #���5�F�7 :E ���	��7  ��7 K7X��

�� <�7X�7 +�@
% +�@
% ��1 �N��F
? ��
� B7 .	1��

Germacren-D  B7 
�m �1 3�4 �# #���� 
C�H; ���
% �1

�	=�� ��H4 #7�� 	C�#�� ��� � ^����S �
6�� � "F

�� +�@
% ��1 �����91 .	��1 Naphthalane 	C�# � 5�F�7 

�HM� � �6H� �N��F
? 3�4 �# #���� d9� �# ��7#

 g�
��75  ��1 �N��F
? ��Hc
? #�7# #��� 	C�#

 +�@
%Naphthalane  �1 3�4 �# #���� 
C�H; ���
% �1

 �6H� 3�4 D� � �?L �^��G@ ����
��_7 "�7	? B7 
�m

�1 ��
� B7 ."�7 � +�@
%α-pinene  l|� :1�J ^����S �1

�HM� � "F�� �N��F
? g�
��7 d9� �# ��7#5  	C�#

 ��7# �HM� � �6H� �N��F
? �?L �1 ���_�� �# #�7# #���

 g�
��7 d9� �#5  �1 +�@
% ��7 ��Hc
? �#�7# 	C�#

 	C�# �5�F�7 	C�# rX� �1 3�4 �# #���� 
C�H; ���
%

��� � 
6����	=�� ��H4 #7��  �� �6H� �N��F
? �7�7#

�� \�FH��7 ��Hk ���1
� g�	� B7 ��Hc
? .	��1 �@ #��

 ��1 �N��F
?Cineole  2-oxabicyclo  
C�H; ���
% �1

�� �6H� �?L � ^��G@ B7 
�m �1  3�4 �# #���� �# .	��1

 +�@
% ��1 �@ �%��C1,8-cineole �#�� 	C�# �  �1
@ ��_L
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? 3�4 �# #���� ^�X�H� � �_L �HM� � �6H� �N��F


 g�
��7 d9� �# ��7#5  �1 �HM� 	?# �� K�O= 	C�#

�� <?�@ +�@
% ��7 K7X�� 
C�H; ��7 <�7X�7 �1 .	1��

 rX� �1 3�4 �# #���� 
C�H; ���
% �1 +�@
% ��7 ��];

�	=�� ��H4 #7�� 	C�#�
6�� � � ^����S  �7�7# ���

 �6H� �N��F
?."�7
  

�HM� W��6% :* d9� �# ��7#5 	C�#  

  

+O0�� � ^H ;�0.  

 9�0. K���, �,�0	 �  4�5��, �Z,H. elegans  

 K�?��E #
�G
; � 	�� �#��NO��� �M�F� ��?

�ZG�o� #�7# �7
J �6G�o� :�7�; 
�f�% "�%  B7 T� 
? �@

:�7�; ��7 ��=7�%H1 
�f�% 	� "�6�@ � "�
@ 
1 ��7X�

K�?��E D=��7  ���7#) 	��110 �16 .( ^�� ��?���@�� B7

 
1 ^@�� U�7
� �	H?# 
��q%^�����@7�?  d9� B7 5�6%�7

	��1 �� ���# )25 � 46.(  >]�47 B7 �@�� /�0�% ��7 Y���=

�HM��4�� ��7# :E ���E W�F�@
% �6�@ � �
@ ��?

6%�7 �0F� �� 
? �# �F�B �=7��7 "�6�@ � "�
@ �#�7# �;�

 K��B ����v�_�@7 U�7
� �1 ���1 e�4 �=�E T� D=��7

D=��7 �9��� :�7�; 
��� � �����7
q� "�MJ�� ��
�E

�� 
��q%) 	H@9 K7���
? � �=�
� ���7� ��
? �# (

)2019��H�7 �1 ���%�1 �@ 	H��7# K�;�7 (  K��#7
E 
��q%

; ��
% ^�� B7 5�6%�7 
��q% 
f7 �# ��# W7
��q% �# 
f�� :��

�� W�F= �E	=B :�� 5�6%�7 �1 \�1
��1 	��1 �1 �@ ����

���# K�k �G�7�; 5�6%�7 <?�@ �� <�7X�7 ��F�= "1��� 

 ������# <1�% ��� � `
��# �# lL K7X�� �#�1 ";
�

�� 
��q%	H1��  �;�= �1 :�7�; ��7 B7 T� 
? 
��q% �@

��	=7�% <H@7� B7 �����1X���@7 ��?���v�_�� K�?��E  7�

"�#	��
= 
��q% V�4 ���E ��H�7 �1 ���% �1 .H. elegans  

X�= �?��E "�7 �@ 
�O�1 �# ^�GJ7 #
� TO4 <���  .#�7#

��7
1�H1 ��R�=7 
1 ��7 "�7 �1 �@ W7
��q% U�7
� �=���L�7 

�T�v�_�@7 K7X�� D=��7 � 5�= W�F�@
% KL X�= ��k# 
��q% 

�1 Y���= �1 ���% �1 .##
E W�F�@
% <?�[S ��7 B7 �	�L "�#

 3
�O�D=��7 B7 �_�,���7 �=�E :E �=7��7 �F�B �# �09H� 

��	G1  :���α-pinene�Germacren-D �1,8-Cineole � 

Naphthalane  � Cineole 2-oxabicyclo �1 .	=�1 ��7

 +�@
% B7 �7	0� ��
�O�1 �@ W��Cα-pinene  �1 \�1
�

�� j�1 5�6%�7 �1 \�1
� KL ��
�
@ � �=��� 5�6%�7 .	��1

 +�@
%Germacren-D  5�6%7� �# � ��
�O�1 j�1 5�6%�7 �#

 +�@
% �# ��Hc
? .#�7# 7� K7X�� ��
�
@ �=���1,8-

Cineole  �Cineole 2-oxabicyclo  K7X�� ��
�O�1 �7�7#

�6%�7 �# �7	0� ��
�
@ � ����S 5�6%�7 �# .	=#�1 ��j�1 5

 +�@
%Naphthalane 5�6%�7 �# X�=  �# � ��
�O�1 ����S

 ."�7# 7� K7X�� ��
�
@ �=��� 5�6%�7  

:C�� Y���= B7 ��7 /�0�% B7 
R= "�6�@  D=��7

#���� �# ����E �1 W���7XE �	=B7
1 )2002( 
1 D=��7 ��� 

�=�E H. elegans � 7B
�� � K7���
? )2001( 
1 ��� �=�E 

H. incanus � K���
@7 � K7���
? )2008( 
1 �=�E ���  H. 

��8D 5 �/��0� 
N��)�� :K���, 
��0�0� 1�)02�� 8X�� � R�S 
��0�0� _,/S  H. elegansV��M	 4�5��, +� �� 

3�4 ����
�� e7�4 Germacren-D Naphthalane α-pinene Cineol  2-oxabicyclo 1,8-cineole 
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