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 �> E���F 0�M�> �:>�_� +R�� aT4�P �L� �� �> .+2T4�P

) W�/ SM =c@W/W -C>F� MF 0��GT�F �> (1�3	 -]�

) +���P20 .(  

-C>F� )1:(  

100        E���F 0�M�> =(E���F SM / 0��P W�/ SM)*  

ZU Q�GN�� ��+� �> ��F�gT�F MF E� E���F  *��P

0�VT�� -> A���� S�	M �� ��tg� �� 
4F�P���	�D M�P *��

 0�VT�� -> F+T>F 0+	U :�+> E���F .+� *�F+,V�

) *M�P \F�P���	�DGC  A���� (=��2	-	���> a��� *���

=�D�� J	�D *M��F+7 *F�> S�T� 
��F�@ E���F *��

>- -7�� �> Q�]�D�� MF W� �� 
]c� +R�� EX� .+	U :��

 *M�P \F�P���	�D ^�_ �� =�D�� �� 
232	 ��M nC� ->

)GC.+���P -]��3	 (  0�VT�� -> E���F a�2t��

^�_ -> J1T	 *M�P \F�P���	�D) 
	�7 `2�GC/MS (

=�D�� 
	�7 ^�_  A���� ���> ��- 
����2� .+	U :��

^�_  *�F�M�> E�+�F �T	F��� W�D �> wF�7F  
	�7 *��

 W��> �� ��7�	 Q��6_F  ��F+��T�F Q�]�D�� �> �,�U -c��B	

 
	�7 Q��6_FWiley275.L ) :4�P Q��R1  7 .(  

-��.� MF E���F 0�M�> �> I�G��F ��K�� 
���> ��L2	 -> 

 �� ab�F� S�	MU MF 0��GT�F �> �� a�V���	 -c��B	  E����F

��� �F�4FSPSS  S����� 
VTc]�� =��? MF .:4�P Q��R

 
������ Q��R�1/ a�> u�]��F 
���> *F�> ��L2	 -> ���

 -c��B	 ��L2	 ->  +���P 0��GT�F E���F 0�M�> �> H�/

E����F -��.� MF 
��G��F -B]_ -� �� H�/ Q��R�1/ 

.+���P 0��GT�F  

  
  

  =�+51: (	><�% $	0��	� !�"	�? �@5 (+7 (%	�<� 
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 :�+	N 6890   :�+	B5975 -����  ZU *�T3	 aN�>  

 :S�T� ��_m30  :S�T� ��_m30  -�F�T�F :�clY>F� -N�N 0F��� -> *F  

 :S�T� �Clmm 25/0   :S�T� �Clmm 25/0  (��c�F+2D) ��]	 :�cl  

-�i) ���4 :	�g?�� :(S�T� 0+22Dum5/0   :*q��Fev70  ��7 J3	S�/�o ��� -> �,.	 E���F -���� *�U  

����� :J	�@ M�P   :S���F����� -LG3	 *�	�230 
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 :J���F�D *�	�150 
T��� -7���F�P    

 :S�T� I��HP-5  -    

 :
��	� -	���>50  ��250  *�	� f�F�4F �>5 
T��� -7���F�P  -    

 :A���� J3	 *�	�250 
T��� -7���F�P  -    

A3	<�  

 ��7�	 Q�]�D�� 
����2�  *M��F+7 -> u�>�	 `��T�

+R�� 0F��� -> �
2��D 0��P 
�F�� �F+�F E���F ��  E�+�F 

 0���� �+7 �� �,�U E�F�D2 
	 S��� I�G��F �� -D +��

2400-2700  �*�T	39  =�D��)23/79  I�G��F �� �(+R��

2700 ��3000  �F+j� �*�T	50  =�D��)1/85  MF (+R��

 I�G��F ��  E���F �.@3000-3300  �*�T	44  =�D��

 )9/79
	 J�b�� F� (�.@ +R��� �� 
�D ��_ -> .+2�� -

 ^�Tg	 I�G��F52  Q�]�D�� -D+� 
����2� =�D��

 +��cDF ��F aN��	���2 a���D E�� �4-SF-7- �������F ��dF

0+�� QF�+�� a2�>��  a2���T> �-���>�c�>�T> Q�]�D�� a���

�+7) +�F 0��> 2.(  

  

=�+5 2:  (	�C �3�0 D+�  ��	� �3	���7 E	F�
��Cichorium intybus (�
)���* ��!" &1��� �	��� &� �%  

^���  =�D�� ���  Q�]�D�� +R��  *�F�M�> ~/�� 

2400-2700 2700-3000 3000-3300 

1  α α -pinene 2/2 6/1 8/1 942 

2  Camphere 4/0 32/0 46/0 950 

3  Sabinene 8/1 4/1 7/0 972 

4  β-pinene 8/3 3 3/2 976 

5  Myrcene 3/0 2/0 - 987 

6  α-terpinene 2/0 1/0 - 1014 
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 &�%  =�+52  

^���  =�D�� ���  Q�]�D�� +R��  *�F�M�> ~/�� 

2400-2700 2700-3000 3000-3300 

7  p-cymene 6/0 2/0 - 1021 

8  Limonene 4/0 7/0 79/0 1027 

9  cineole-8, 1 4/14 3/0 - 1031 

10  cissabinene hydrate 7/0 2/8 7/8 1051 

11  γ-terpinene 8/0 1/0 - 1056 

12  transsabinene hydrate 9/0 4/0 1/0 1095 

13  Camphor 6/4 7/0 64/0 1119 

14  Transpinocarveol 4/0 2/0 1/0 1136 

15  Pinocarvone 2/1 4/0 - 1162 

16  Borneol 8/1 3/0 - 1165 

17  terpinene-4-ol 4/1 4/1 35/0 1173 

18  α-terpineol 1/3 - - 1185 

19  Myrtenal 1 9/0 7/0 1193 

20  cischrysanthemyl acetate 9/0 7/1 93/1 1261 

21  bornyl acetate 6/0 7/0 74/0 1285 

22  lavandulyl acetate 3/0 6/1 3/2 1287 

23  Carvacrol 6/0 7/0 73/0 1295 

24  transcarvyl acetate 2/0 9/0 2/1 1339 

25  neryl acetate 4/0 5/0 4/0 1358 

26  α-copaene 8/0 5/0 1/0 1373 

27  β-cubebene 4/0 3/0 3/0 1384 

28  β-bourbonene - 3/0 1/0 1384 

29  E-caryophyllene 5/5 4/0 - 1418 

30  (Z)- β-farnesene 4/0 8/0 7/0  1440 

31  α-humulene 1/1 9/0 4/0 1445 

32  β-chamigrene - 8/4 9/3 1474 

33 γ-muurolene 4/4 4/0 - 1476 

34  epi-cubenol 7/0 9/0 7/0 1490 

35  Bicyclogermacrene - 4/0 49/2 1496 

36 β-bisabolene  9/1 2/5 4/9 1505 

37  δ-cadinene 7/0 1 2/1 1520 

38  E-nerolidol 1/4 5/0 - 1559 

39  Globulol 8/2 - - 1569 

40  Spathulenol - 1 8/0 1574 

41  caryophyllene oxide - 5/3 0/4 1580 

42  humulene epoxide ІІ - 7/2 5/3 1604 

43  E-sesquilavandulol 4/1 6/0 - 1630 

44  ciscadin-4-en-7-ol 6/2 15 4/13 1633 

45  caryophylla-4(18),8(15)-diene-5-α-ol - 9/1 8/1 1637 

46  α-eudesmol - 4/0 1/0 1652 

47  Valerianol 1 1/2 3/2 1650 

48  α-bisabolol 5/0 7/0 64/0 1681 

49  eudesma-4(15),7-dien-1-β-ol 7/3 4/6 2/6 1683 

50  Chamazulene 9/0 9/0 2/0 1728 

51  E-sesquilavandulylcetate 3 5/1 7/0 1736 

52  bisabolone(6R, 7R) 1 8/2 1/3 1739 

 0�M�>) Q�]�D�� +R�� I��.	(E���F  9/79 1/85 23/79 - 
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 I�G��F J	��  -D �F� S��� E����F -��.� ��N��U `��T�

 Q�G� E���F 0+�� Q�]�D��  0�M�> *� �> ���� nC� MF


2j	 nC� �� *�F�1  5 �+7) ��F� +R�� 3.(  

  

  

 =�+53: ���� ���	
 (	�C �3�0 D+� ��	� (+�� E	F�
�� � (%)	� $�� �� �	��� �  ��	3�� &3!H� (�
)���* ��!" &1��� �%  

QF���r� �]2	  ��rT	 �>�2	   �F+B	f *�F� 
2j	 nC�  

I�G��F  

E���F 0�M�>  348/17  **  003/0  

a2�� �T>  023/7                    **027/0  

 a���bc��4- SF7 �dF  219/233  *  000/0  

QF�+�� a2�>�c��  177/4338  *  000/0  

������F  745/97  *  000/0  

 +��cD��F aN��	���2  750/756  *  000/0  

��N�>�c�> �GNF  000/4  *079/0  
    ** nC� �� �F� 
2j	 \6T/F1     +R��* nC� �� �F� 
2j	 \6T/F5 +R��  

  

 Q�]�D��  0�M�> �> I�G��F ��K�� a�V���	 -c��B	  `��T�

�F+�F E���F 0+�� S��� ��N -BC2	 �� 
2��D 0��P *F��

 I�G��F �� a2���T> +R�� -D �F�2400-2700  +R�� �*�T	

 a���bc��4- SF7- I�G��F �� �dF2700-3000  �*�T	

QF�+�� a2�>�c��  I�G��F ��3000-3300  =�D�� �*�T	

 I�G��F �� ������F2700-3000 aN��	���  *�T	 -

+�cD��F 2  I�G��F ��3000-3300  �GNU +R�� � *�T	

 I�G��F ��N�>�c�>2700-3000 
	 *�T	 �> a�2t�� .+��>

 -> u�>�	 Q�]�D�� +R�� a���i�> `��T� -> -7��

 a2���bc��4- SF7- I�G��F �� �dF2700-3000   *�T	

 +��cD��F aN��	��� -> u�>�	 SU +R�� a��T�D2  I�G��F ��

2400-2700 
	 *�T	 E���F 0�M�> SF��	 a��T��> .+��>

)  �� 
��G��F -B]_ -> u�>�	3000-2700 *�T	 (


	
2j	 \6T/F -D +��> ��F+� �F 
��G��F -B]_ �> *�F�

�+7) 4.(  

  

  

 =�+54: J�>�	�� &K3	1�L/<;� �	��� &� �% �3�0 D+� ��	� �/M � ��<�� E	F�
�� +M�% � (%)	� ) �M	� $	0  ��!" &1��� �%

(�
)���*  
I�G��F   0�M�>

E���F  

a2�� �T>   a���bc��4- SF7 �dF  QF�+�� a2�>�c��  ������F   +��cD��F aN��	���2  ��N�>�c�> �GNF  

2400-2700  a 39/0  a8/3  a 6/2  a 8/0  a 7/3  a 000  a 5/0  

2700-3000  b 58/0  a  b 9/2  c000/15  b 2/8  b 4/6  b 7/2  b 7/0  

3000-3300  b 53/0  a 3/2  b 4/13  c 7/8  b2/6  c 5/3  b,a 64/0  

                                                  \�@a �b  c .+��> 
	 ^�Tg	 Q���G��F �� �F� 
2j	 \6T/F ��7 0+2�� S���  
 
��G��F -B]_ -� �� H�/ Q��R�1/ -c��B	

S���0+2��  nC� �� �F� 
2j	 \6T/F ��75  +R��


	.+��> 
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 =�+55: (�
)���* ��!" &1��� �% ��	��� L/<;�  E	1FO �% �	� E	�M�P� ��	3�� &3!H� A3	<� 

    Q�j>�	 I��.	  *�FMF -7��  Q�j>�	 a�V���	  F *�F� 
2j	 nC�  


NU a>�D  
��P a�>  


��P S��  

JD  

889/3  

049/0  

938/3  

2  

6  

8  

945/1  

08/0  

086/240  *000/0  

-T�+��F  
��P a�>  


��P S��  

JD  

380/4  

038/0  

418/4  

2  

6  

8  

190/2  

006/0  

188/342  *000/0  

*���  
��P a�>  


��P S��  

JD  

080/0  

002/0  

082/0  

2  

6  

8 

040/0  

000/0  

750/99  

  

*000/0  


NU 0��	  
��P a�>  


��P S��  

JD  

360/9  

022/0  

382/9  

2  

6  

8 

680/4  

004/0  

000/1300  *000/0  

 ����T�  
��P a�>  


��P S��  

JD  

554/249608  

360/807  

914/250415  

2  

6  

8  

277/124804  

560/134  

499/927  *000/0  

�Gc4  
��P a�>  


��P S��  

JD  

334/146  

005/0  

340/146  

2  

6  

8  

167/73  

001/0  

778/81296  *000/0  

  

  H�/ 
������ Q��R�1/ a�> 
VTc]�� `��T�

 I�G��F -� �� 
�@ 
2��D 0��P 
�F�� �F+�F E���F 0�M�>

 �+7)6 ��7�	 �R�2�  E���F 0�M�> a�> -D �F� S��� (

 �(
NU 0��	  
NU a>�D �����T� ��Gc4 �a�q�T��) H�/ ��

 �>   :]h	 
VTc]��pH  EC  
G2	 
VTc]�� H�/

.��F� ��7  

  

  

 =�+56:  ��!" &1��� L/<;� �	��� &� �% �3�0 D+� ��	� (%)	� � �	� �3	���7 E	�M�P� J��  R����S �><KF�0 A3	<�

(�
)���*  

H�/ 
������ zF�/  Sq�T��  �Gc4  ����T�  
NU a>�D  
NFU 0��	  pH  EC 

E���F 0�M�>  *782/0  **967/0  **937/0  **898/0  **915/0  **945/0-  **874/0-  
                                      * S�2��_F nC� ��1   .:�F �F� 
2j	 +R��** S�2��_F nC� ��5 .:�F �F� 
2j	 +R��  

  

 -�b�T	 �F�	 
����2�  *M��F+7 -> u�>�	 `��T�

 �
2��D 0��P -��� E���F �� ��7�	  +R�� 0F��� ->

 �+7 �� �,�U E�F�D E�+�F7 
	 S��� a��T��> -D +�

 I�G��F -> u�>�	 �F+B	2700��3000 
	 *�T	 �� .+��>

 I�G��F3000-3300  ��T	35  -D 0+� 
����2� =�D��

42/71 
	 �> �� F� E���F �.@ +R�� I�G��F �� ����P

2400-2700  �*�T	41  -D 0+� 
����2� =�D��71/68 

 I�G��F ��  +R��2700 ��3000  �F+j� �*�T	39  =�D��

 -D 0+� 
����2�22/74  J�b�� F� E���F �.@ MF +R��


	-> .+�� ^�Tg	 I�G��F -� �� 
�D ��_52  =�D��

 +��cDF ��F aN��	��� Q�]�D�� -D +� 
����2�2 E�� �

 a���D4-SF-7- a2�>��  a2���T> �-���>�c�>�T> �������F ��dF

0+�� QF�+��.+���> Q�]�D�� a���  
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 =�+57: (�
)���* ��!" &1��� �% �	��� &� �% ���	
 (	�C &�3�  ��	� E	F�
��  

^��� =�D�� ���  Q�]�D�� +R��  

2400-2700 2700-3000 3000-3300 

1 pinene-α   93/1 37/1 71/1 

2 camphene  41/0  27/0  41/0  

3  sabinene  83/1  44/1  52/0 

4 β-pinene  34/3  1/3 13/2 

5 myrcene  27/0  -  - 

6 α-terpinene  15/0  -  - 

7 p-cymene  52/0  - - 

8 limonene  - 54/0 59/0 

9 cineole-8 ,1  03/10  -  -  

10  cissabinene hydrate  - 22/8 38/8 

11  γ-terpinene  65/0  -  -  

12  transsabinene hydrate  95/0 55/0  - 

13  camphor  3/5  65/0  -  

14  transpinocarveol  52/0 1/0  -  

15  pinocarvone  3/2  38/0  - 

16 borneol  8/1  15/0  1/0 

17 terpinene-4-ol  1/1  3/1  35/0  

18 α-terpineol  25/3  1/0  1/0  

19 myrtenal  1/1  7/0  -  

20 cischrysanthemyl acetate  7/0 8/1  05/1  

21 bornyl acetate  50/0  60/0  78/0  

22 lavandulyl acetate  - - 1/2 

23 carvacrol  3/0  50/0  62/0  

24 transcarvyl acetate  - 65/0 8/0 

25 neryl acetate  1/0  1/0  1/0 

26 α-copaene  7/0  1/0  1/0 

27 β-cubebene  6/0  5/0  4/0  

28 β-bourbonene  1/0  -  -  

29  E-caryophyllene  7/4  -  -  

30 )Z(- β-farnesene  1/0  1/1/  1/1 

31 α-humulene  3/1  93/0  27/0 

32 β-chamigrene  -  3/5  3/4 

33 γ-muurolene  8/3  -  - 

34 epi-cubenol  5/0  6/0  6/0 

35 bicyclogermacrene  -  1/0  21/2 

36 β-bisabolene  -  2/6  8/7 

37  δ-cadinene  7/0 1  2/1 

38  E-nerolidol  8/3  -  -  

39  globulol  3/1 -  - 

40 spathulenol  -  -  -  

41  caryophyllene oxide  - 7/2  4/3  

42 humulene epoxide ІІ  -  8/1  1/3 

43 E-sesquilavandulol  2/1  -  - 
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 =�+5 &�%7  

^��� =�D�� ���  Q�]�D�� +R��  

2400-2700 2700-3000 3000-3300 

44 ciscadin-4-en-7-ol  3/3 7/14  4/12  

45 caryophylla-4(18),8(15)-diene-5-α-ol  -  5/1  4/1  

46 α-eudesmol  -  27/0  1/0  
47 valerianol  00/1 14/2  6/2  

48 α-bisabolol  4/0  66/0  6/0  

49 eudesma-4(15),7-dien-1-β-ol  11/3  3/7  3/5  

50 chamazulene  7/0  8/0  3/0  

51 E-sesquilavandulylcetate  2/3 6/1  5/0 

52 bisabolone(6R ,7R(  2/1  4/2  3 

Q�]�D�� +R�� I��.	 76/68  22/74  42/71 

  

 -��� E���F 0�M�> �> I�G��F ��K�� E����F -��.� ̀ ��T�

 �+7 �� SU 0+�� Q�]�D�� 8
	 S���  � ��rT	 -D +��

 �> I�G��F
2j	 ��K�� �,�U *� `2�  W� nC� �� *�F�

.��F� +R��  

  

 =�+58: ���� ���	
 (	�C &�3� (+�� E	F�
�� � (%)	� $�� �� �	��� �� V� ) �M	� ��	3�� &3!H� A3	<�  �%(�
)���* ��!" &1��� 

QF���r� �]2	  ��rT	 �>�2	   �F+B	F *�F� 
2j	 nC� 

I�G��F  E���F 0�M�>  96/7  *  02/0  

a2�� �T>  95/12               **007/0  

 a���bc��4- SF7 �dF  98/96  **  000/0  

QF�+�� a2�>�c��  67/176  **  000/0  

������F  40/26  **  001/0  

 +��cD��F aN��	���2  770/199  **  000/0  

��N�>�c�> �GNF  8,98  *  016/0  
** nC� �� �F� 
2j	 \6T/F1   +R��* nC� �� �F� 
2j	 \6T/F5 +R��

  

 �+7 `��T� v��F �>9  �> -��� E���F 0�M�> a�>


2j	 \6T/F 
��G��F Q�B]_ a��T��> .��F� ��7 *�F�


	 ��� 
��G��F -B]_ �� E���F 0�M�> SF��	 .+��>

 Q�]�D�� a�> a�2t�� 
��G��F -B]_ �> -��� E���F 0+��


2j	 \6T/F ���  �� -B]_ �> �	F .��F+� ��7 *�F�


2j	 Q�B� �F 
��G��F.��F� ��7 *�F�  

  

  

 =�+59: J�>�	�� &K3	1�&1��� L/<;� �	��� &� �% ��	� (+�� E	F�
�� +M�% � ���	
 &�3� ��	� (%)	� $	0 (�
)���* ��!" 

I�G��F  E���F 0�M�>  a2�� �T>   a���bc��4- SF7 �dF  QF�+�� a2�>�c��  ������F   +��cD��F aN��	���2  ��N�>�c�> �GNF  
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