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 �� :	I�5 ���)�N ) * I. V�I4�� �I��� �#I$ 	I����!.

 �I�#d�GC-MS�� �I3��� *�i��" g� �WZEESaturn 

Varian)9i!$ '�I�)�� :�)���I>� "�I8$ %�)� I M��� � �I�
	6�.-��N *�i>���)5 ( . _�d� . C4� ���� x��.GC *�i��" 

9��.:� '-�� H-DDB-?-2 �� WE 	�" �� 7I�3� 9I��J )�( :��� 
�	3��  �-�e�" ���" :�=�R" �� ���,UZE	���� �I$�"  ���" :"�(

 p��#� 9\�UDE	���� �$�"  ?�=�� x� ��I�" :"�I(UbE �$�" 
	���� '-I�� ���" � "�(bE �� UZE	���� �$�"  BQ�� �� "�(
  .�W	I���I� �I$�" �I�  "�I( xI��I. � *"-I� �I=I�R"  

 *�iI��" ���I�MS
 ���3456��78
� ��98
� :�;7�� .

* !!� V�4��%��4>�

	3� B�N�Olit/hrUcE

	3���..sUlit/m Z/W

 ��� C4���R	�Y��� 	!���1 V�� mmUcW

V�� 	���� C4���Rmm�bl

*���Q V���� P�-�"��� 9\� �3K�NmmUbZ

� �3K�N�]&\� ����Y��� P�-�"��� 9\mm�DE

�]&\� ���� ����1� ?XJ"��� 9\� �3K�Nmm�DE

�]&\��� H�&��mm�EE

�� �]&\�" ���E

�� �]&\� �Q-6d� 9� H�&��mm�Ebb

 	$�����R7�')��mmlZ

 �3J�����" ��)����R(stage opening)mmmE

��R�-\�7�')mm UD

)/(  Unagitated columns ),(  Mechanically agitated columns
) R( Pulsed columns )b(  Perfect plug flow

7� 	3K �-\�')

P�-�

*���Q

�]&\�

7�')

?XJ "���

�]&\� �Q-6d���
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�  G8$�
 � H I�J 5KF��� .

@5 *� $

�1 ��� *���Q
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9��. : �s��'-I��#��-�cE _�I$ �I!�" :BI,� '��I�e, ZE �� 
amuZEE �e� � � : EIB� *"-� .

��#d����GC���������#$ � =�	����!. .*�� *"�&��
 *�i��" g� )WlEEVarian CP) ���� ~���� B��.o'�.��  (
BN�( %�-IK . *�i��" ���� xI��.GC �-�e�" ) *"�I&�� 

FID'-�� H-� :lCP ?-2 �� bE 9I��J )�( :��� UN ��>N �� 
psi�E� 	I�"U/�	3�� �-�e�" ��I�" : �=�R" �I� �I��,UlE

	���� �I$�":"�(���"9\�p��#�UbD	���� �$�" � "�(
 ) '-�� ���"DE �� UDE	���� �$�"   .� BQ�� �� "�(W �$�" 

	����B� *"-� �=�R" �� "�(.
*) I� ��I�( B]3� ��I�UoP�-I� �" ?-I��� 9�!N  ��I�

�" 	I�5CI���)5MI��� *"�I� V�I4�� ��I�o g� ) :MI��� 
�I��-I�-IN��I�e�I� *�IiI��"UVH-I� ) Pye Unicam ? I�

ZEEESP I. *"�I&�� .*) � 9I� gI� �" @^I$ '#I�� ��I�(
	I���I� gI� V-I� ?-I2 �" ��I��UDl �I��-��� �� ��� _�Id�.

�)�����- ��
��� ��� 0�1.%

 :	�5 ���)�N 	
��� �#$ � =� ����� � 	����!. ���
 � I=�UE	3��  ) *"�I&�� �I� ��I��" ��I� � 	I�5 )�IN ) �I���E
	3�� ?XIJ �I� *"�I� V�I4�� BI\� '�I����3� �" ?XJ �I��

@5 ) �1 ?XJ )�N � ��N�(��R��( @5 '� � %�&,-� 7� � �� �
 �I�#d� "�-I� :'"�I� ��3�N �GC-MS � GCBN�( ��IR  . ��I�

 !�N�( ��R �I�#d� "�-I� �" � g� ��I�)�N :�I
��=� . ���� =�
x�-�� ?� $ �" * . 	����!. �#$ * . ���(U * . *"��5 
B� . �" � g� 	�5 ���)�N �" ���� B]3� :���>� 	>���)5 �"

���3<- ��NOP �Q%�. ��� R� �./ 0��*�-*� ��	 6��78
� +��
�
��8��� H 0�.

* �)�� {#$
 g� 	�5)�N

  K�"(%)
 �" 	�5)�N

 K�"(%) ��� �� �
*

o-Cresol��/���/�����
Linalool��/�o����

2-phenylethanolUU/lZZm/m����c
α-terpineolWm/Eo��mU
CitronellolmE/UbE/��UWE
GeraniolZU/UmD/��UbE

EugenolDD/�WW/U�WbU
n-HeptadecaneUc/�o�blU
Hexadecan-1-olZm/Eo�lcE
n-NonadecaneWE/Wo�lmW

*�� � ��� ���(Retention index)�
J�� * . �T��\�
�C �� ��C  '-���� �DB-. 

 �" ?XJ �I�4T� ) �1ZE��� �I$�" 	� �I��� �I�)-I� � "�I(
	R��x�-�� � ��e� ����" ) �1 :* ����� :���( ���� �����WWE
 �WEE	3��  . ����� ���, �I� _�I( .	� * ��>� �e��!L *"�� :"-.
Uo �" "-I$-� ���� * I!�" 9�e>� �I,�� {#I$ ?-I��� 9�!N 

B� �" � g� 	�5 ���)�N.

23  4�����
J H-� @�4��78� ) 	e� ?X V�4��  !��N �" 9�-Q ����

M���oB� M���   . I. 	�� p�=\� �I� �"��) *"�&�� 	,XJ
 	�5)�N * !�" 9�e>� �#$ V�4�� ���� *"-T� �Ir� �� "-I.

  I.�� )�Id�]��[  .?���� :'�I�� �I� �"o�� '#i�  %� R 9�,"
�� B�,XJ#I$ ?�ITR �" ���I!� BT
� :B�6� _ IQ :	
��� �

 #I�L�� B�,XJ � @5 �� ���!� 	,�iL %��I&� :����1 S-I$ ��=�
BIN�( ��IR @�4�� "�-I� :@5 �" . ?XJ 	e�#�N %�I�4>�

?����o ?� $�" '#i�WB� * . *"��5 .

 5�6� ��789: ���
�1�
*�B]3� �I� �" 	I�5 )�IN ) *"�I&�� �I� 7I�
�� �) I�
WEE� 	3�BN�( %�-K ���, �I� _�( . *� _�i!� 	���36Q x��.

`�. �� 7�
�� �) � ?� $ ZB� *"-�   .
��V�I4�� V�� � �.�� P�-� }61  �� :7�
�� �� ��� �

 . �1 *���Q f�O �� ?XJ B>(�� ����� ��=�R" :�" 	�5 )�N ) .
�� V�4�� V�� �" @5 ��� . ��T�� ����6� @5 �3��� �Y�� �" *

7� � V�� ����1 �� � ��� * . ��� 	!��)�� �0��" " Q �� ��!L
"-� ?��!� � * ��>� 9��R V�� .7� ��� �� *�i��" 	3K ')

7� _�6�')�]&\� 9�" 	!���-� ��� 9�" �" 	$�4�� ���
 . �.�� : !�
� 9��� '5 �� V�� .7� ��" "��� �� �$-� �� ')

�� 7�
�� �Y�� BT
� ����bEE . ��N�( �]��" �=�R" �" ��"  .
V�I� ��" '"-I� Y��7� �I� 	��� * � 1 C��� �Q�� :	e���e� ')
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�)���d�)�(�gL-��I�' I.*��R *) I���I�	� ?XJ"-I. .
*��RgL-� ���7� "-�K BQ�� ��" :�� '��) :^,� *"-� ��

BN��  �-� C�#N V�� �" �8�5 B��R . �� "�e36Q "-T8� �" ��
B� �n�� V�� . � =� �" ?XJ 	�" � �.�� ?XJ }61 :���

 . 7�]!� �]� "�-� .�0��" *� ) ��� * . ��� 	!��)�� ���
*��R :�� ��� ��  J�" ?XJ 9e. ���� 9��� �-2�	3��  � ���

 . * ��>� '5 ) ��6� .*��R ���� 9e. ��� C>� ) 	.�� :��
�Y�I� 	I\��BI� '#Ii� I ?�I��� � @5 7�
��  .7� :��!L

v4>�* .V�� �" �� B� '"-� Y�� :M��� I M��� V�4�� ���
 "�e36Q �I� ��-\� zX�� �n C��� �Q�� 	\�� ��� C>�

 .  �-� V�� .�� M6$ ?XJ :	�5 )�N ) V�� ��,� '"-� �1 9�,"
I�Q ���5 M6$ f�IO �I� �3K�NX� :��� �" * I.9I=�!� *��

 .  .
	6� P�-� ��� �� B� �-\� �� *�i��" 	>� �,-,  �-�

 � =� �" C�#N ��-(�� � ��N� ��Y�� ?XJ 	�>(�� �,-, ��� )
	�  ��� �1 f�O �� 	�5)�N ?�=�� �Q�� :V�� �" P�-�"-.  .

 :V�� �" * ."�� 	�5)�N :P�-� }61 ' . �.���� :9e. �� �
�5)�N C�� �Q���1 f�O �� V�� �" "-$-� 		�  ���"-. . �"

 �� V�� 9�" %��-�\� ��3�� �.�� ��34� }61 :%��36Q '���1
 . 9=�!�  ��� �1 f�O.

*"���N B�&��� V�4�� 	�")�� 	���� �-]!� ����  B�"
BN�(��R ��4T�  !��N B\� #d� �3J�� �" �" *���Q :* �5 .

dJ '"�� 7� � ��,� ��4T� ��� "� J �� *���Q 7U g� ) :���, 
 B�N�O �� *"�� ���=� 7�
��DEq� �� �" P�-� ���,  ) �����

 9��� �3!�� �!$WEZ H-� ) �-
� !� " Q g� �� #8d�
 	���J ��� �I� �I,-, � ���-1D/E . *"�&�� M��� ���  .�� 9�,"

?���� � @5 S-$ z�I=� ���!� %��&�o��,� �)�� $ :'#i� 
?XJ��B,-8�_�d� ..�0�5��4T�  !��N )�� �"�3J�� ��$��

�� : I����I3���'"�( * I!!��I�4T� 	��i>���)5 *�i��" gI� )U(

"�-�96Q ' ��� � *"���N 7dJ ' . B��n �� ��4T� � ��N�(��R
BN�� ��" 	��8� ���� �� . 	�")�� � * . ')� 	��8� *"���N
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"-� j�� 9(  !��.-� �-� ��" � *"-� �.�� #��R.

�� *"���IN B�&�� 	���� �I� 	��d�5 ) ) #I�� * I�5 B�"
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C���)5 :{#$  K�" ����� ���GC-MS � GC #��  ) �1

@5f�K � @5 '� I� %�I&,-� 7I� � �I� ���( ��-6� ��� :'"��
 . _�d� 	��8� *"���N  .�d��� ?� $�" ��D	� * �" "-..

�e��!L* ��>�	�:"-.����BN��)��* .���J����� ���
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* �)�� {#$ K�" �����(%) ��� �� �*
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β –Pinene��/����

Myrcene��/����

o-cresol��/�����

Linalool��/�����

2-Phenylethanol��/������

α-terpineol��/�����

Citronellol��/������
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Geraniol��/������

Eugenol��/�����
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Alkanes��/�o
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