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 ^�]K� (�+ ��@�1H,�+��H  c�++ A+ @A�B�C @��V A+

++ ��  L� s�� :�17���+.:;�� G	+�+ ����1� �X  

 @�I��� �� A+20  
;��?� ab	�6 ��W GH g�X G����

 s��\	 ��)40 G���� .L� :�+��H (G���� ^�� A+ ,�+��H

30 
F��� l��+ �H  g�X �+ �F	 
�o�H ^;+ ^�� c��F	

g�X G���� G��6 w2� .:;�V D��E @�I���	AC GH ��

 U� A+ g�X :;�H R	�� �1�C D��E�?X  R]FN	

 �,�F	�L�� pH  ��FST+ �HpH ) �F	15 
S��FST+ :�+L� �(

 �HEC ) hN�23 U� 5���+�F�� A+ 
TC @��	 �(Walkley-

Black )19 LE�� k� ��� �H 5���+�F�� U� A+ k�C �(

 ���	��GH 
�A U� A+ s�7�+ :H�W� LE��L	C :�� .

@A+L�+ ,+�H (�Ni�� ��/�	 ����F�  �-); �5z�F�� ,��V

) L���V @��-F�+ 
��+ fn/ @�IF�� A+ g�X ��10.(  

�+�@���� A+ @��-F�+ �H GF�T�	�� 5�	AC A+ w� � ,���+�;+

SPSS16  Excel  .LNF;�V �+�m R��K�  G��\� ���	

 A+ G�*�	 �� �� GH+��� ��S���O��
�A  A+ @��-F�+ �H 5�	AC

t  �� GH+��� 5+��	 G)��]	 (�Ni�� .L���V G)��]	 R]F)	

 G)��]	  w����+ ��T��C A+ @��-F�+ �H :�+��H P�FQ	 R*+�	

.L� ��\�+ (S�+� 5�	AC �H �� (�I���	   

  

:����  

RE�* h��F� A+  R*+�	 �� GH+��� ��S��� G)��]	


	 5��� :�+��H P�FQ	 ���	 G]4N	 � (�H G6 L��

 
X�H �� GH+��� 5+��	 |�KT A+ G.T�4	 xbFX+ U�H R*+�	


N.	 �L/ GH G/�� �H .��+� ��/ �+�2 �G���,��  @A�B�C

 R*+�	 �� ��HC�?� @�I��� �� (����6 �7  8 )01/0<p (

 11 �12  13 ) U�H05/0<p ��W GH (
N.	,�+�  5+��	

 5+��	 .LNF�+� @�SH�]� G]4N	 GH :7)� ,�F��H GH+���

GH R6 GF�6  GH+��� ����]	 �H >����05/28  09/69  ��

 j�+�;+ ��HC�?� G]4N	
N.	,�+�  @�SH�]� G]4N	 GH :7)�


	 5���) LN��01/0<p @�SH�]� G]4N	 �� G6 ,��W GH .(

 R6 GH+��� �+L]	��/,�C  @L�01/21  GF�6  �H+�H R6

 �H94/55 
	.L��H  
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)** :
N.	,�+�  J4� ��1) �(LE��* :
N.	,�+�  J4� ��5 ) �(LE��ns �L� :
N.	,�+�(  

  

RE�* h��F� A+  GH+��� ��S��� 5+��	 w����+ ��T��C

 xbFX+ A+ 
6�* @�I��� � �� �� U�H P�FQ	 R*+�	 ��

 P�FQ	 D�.;� �� GH+��� 5+��	 �+� 
N.	O��
�A  :�+

)01/0<p RS� GH G/�� �H .(1 ��HC�?� @�I��� �� �

  �F-�  ��� U�H �� ,L�T�� GH+��� 5+��	 (��F��H

 U�H �� GF�6 5+��	 (��F��H8  9  (��F�6 .L��H 
	

 GH ��H�	 @�I��� (�+ �� GH+��� 5+��	U�H,�� 1 14  

 @L���	 �+ U�H �� GF�6 �+L]	 (��F�6
	��� 

RS�)2@�SH�]� G]4N	 �� .(  ,L�T�� GH+��� �+L]	 (��F��H

 U�H GH ��H�	6  7  GH ��H�	 GF�6 5+��	 (��F��H 

U�H,�� 7 �8  9  RS�) L��H 
	3 GH G/�� �H (�Ni�� .(

 RS�2 U�H �� GH+��� �+L]	 (��F�6 �14  5+��	 (��F�6 

 @L���	 �+ U�H �� GF�6
	���.  

  

  

  

  

  

  

 D�.;�O��
�A G.T�4	 ���	 G]4N	 (�I���	 ���.	 x+�K�+ ,�+AC G/�� 	] �+Lt 

 U�H1 
��HC�?�  69/0 30/0 

38 ns76/0  
@�SH�]�  57/0 36/0 

 U�H2 
��HC�?�  05/1 33/0 

38 ns08/0-  
@�SH�]�  06/1 49/0 

 U�H3 
��HC�?�  35/1 22/0 

38 ns 43/0-  
@�SH�]�  39/1 25/0 

 U�H4 
��HC�?�  50/1 29/0 

38 ns 30/0  
@�SH�]�  44/1 57/0 

 U�H5 
��HC�?�  87/1 58/0 

38 ns 33/0-  
@�SH�]�  96/1 65/0 

 U�H6 
��HC�?�  77/4 03/1 

38 ** 49/4  
@�SH�]�  01/3 59/0 

 U�H7 
��HC�?�  83/4 69/0 

38 ** 21/6  
@�SH�]�  87/2 67/0 

 U�H8 
��HC�?�  00/3 51/0 

38 **85/3  
@�SH�]�  12/2 49/0 

 U�H9 
��HC�?�  27/2 55/0 

38 ns 50/1  
@�SH�]�  94/1 37/0 

 U�H10 
��HC�?�  79/1 54/0 

38 ns 47/1  
@�SH�]�  47/1 36/0 

 U�H11 
��HC�?�  67/1 60/0 

38 *50/2  
@�SH�]�  14/1 21/0 

 U�H12 
��HC�?�  30/1 40/0 

38 * 22/2  
@�SH�]�  96/0 24/0 

 U�H13 
��HC�?�  30/1 73/0 

38  *69/2  
@�SH�]�  60/0 29/0 

 U�H14 
��HC�?�  66/0 48/0 

38 ns 74/0  
@�SH�]�  45/0 32/0 

R6 GH+��� 
��HC�?�  05/28 40/1 

38  **76/11  
@�SH�]�  01/21 19/1 

R6 GF�6 
��HC�?�  09/69 00/3 

38 **69/10  
@�SH�]�  94/55 48/2 
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	 �+��L/) LN��H 

3 �L/ .(3 
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6�* A+ G]4N	 � xbFX+ 5��H �+�
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	) L��01/0<p R�7m A+ g�X 
������ ,���F	+��� .(

) ����F� �
TC �+�	 �k�C01/0<p) �-);  (05/0<p �� (


N.	 j�+�;+ ��HC�?� @�I���:7)� ,�+�  5��� @�SH�]� GH
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(��� �K��� � L9�  

��H ,��A��� :X�N� ��S���  
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4�K	 R	+�� ��YZ� :K� ��?K	 L�T�� |�KT A+ 
���V

:�T�.; ��\�+ ,+�H .:�+ ,��{ ���	 �� 
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N.	,�+� GH) @�SH�]� G]4N	 GH :7)� ����]	 �H >����
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 �H G]4N	 k� �� .L��+� 
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	) L���V4 
NI�� GH G/�� �H G.T�4	 (�+ �� (�+�H�NH .(


V�� �G.T�4	 ���	 ^W�N	 
;+�V����;
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�+nr �+�	

F�� jN6+�� ��  @��H �Y~	 ��� 5����V l�G��V,�� 

) ��+� 
�1	 j]� P�FQ	1 �18  28 ���	 ^W�N	 g�X .(

�T 
N�  k7� G.T�4	 D+�� LE�� (�H �	+ .:�+ 
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N.	 xbFX+ G]4N	 � g�X :;�H ��/ �+�
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FH�W� @��X� j�+�;+
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FH�W� @��X� 5��H �F��H G6

�F��H ,�]H  GH+���  ���	 5����V@�1H,�+��H 
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 G6 L����� 5��H ��X j��� �� GH+��� ��S��� @�VL�� � A+

 �V+ G6 5C �+ .L��H GF�+� G4H+� :H�W� 5+��	 �H L�+�� 
	

 �L��H 5C ���FX+ �� @��V L�� R?; �� 
;�6 fC  
VL���H

 ��\�+ ,�F��H �FN��F;
	���  A+) @��V L�� R?; ��W 
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(%) (� 
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S��FST+ :�+L�EC (
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@�SH�]�  17/8 04/0 
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��HC�?�  97/41 48/0 
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@�SH�]�  41/24 30/1 

(%) 
TC �+�	 
��HC�?�  84/0 03/0 

38 **77/3  
@�SH�]�  56/0 17/0 

(%) 5z�F�� 
��HC�?�  08/0 0015/0 

38 ns 915/0-  
@�SH�]�  08/0 0035/0 

) �-);mg/kg( 
��HC�?�  57/1 03/0 

38 *98/2  
@�SH�]�  52/1 006/0 

) ����F�mg/kg(  
��HC�?�  69/531 26/0 

38 **49/8  
@�SH�]�  41/481 24/13 
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 �� 
�o�W (�1V�H 5L� ��A �� @��V 5L� �7�
	��� ��W .

��H GH+��� G\�F� �� @L� �F��H j��� ���  �� ,�F��H


	 @��X�  GFX�� @��V ��O�� �H G6 ���V ���X @��V A+ 5�A


	��� j�+�;+ �H >��NF	 GH+��� �+L]	 j�+�;+ (�+�H�NH .

�S	 GSN�+ �� .:�+ j��� ��� :*�)	��X ���� 5L� �

O�� RK	 A+ GH+��� @���X fC ,�+L]	 G6 :�+ R�T� (�+ GH

 fn/ g�X A+ @��V ��6� 5�	A �� ��.;��r ,�� G��� c���


	���  ���; ��\�+  GH+��� 5��6 �� ^�m� �H G��� �,+

 A+ GH+���
	 U+�� 5��H GH @���X O�� RK	 ��* .LN6

 ��S��� �L��H �F��H g�X 
FH�W� @��X� Gv�� ��� GH+���

 �F��H
	���GH h��F� �� . @L��6� ��+�	 ��� @L	C :��


	 �LE R�T� GH ��HC�?� ��+�	 5����V G6 ,��W GH .L����

 .LNF�+� +� ��S��� (���o�H �F��H :H�W� 5��H l�F�� ��


	 ��� 
S�F�z R	+�� G6 :�+ �6� GH �Ao GF7T+ �� L�+��

) L��H �Y~	 GH+��� ��S���16 .(  

X �H �Y~	 R	�� 5+�N� GH ��� g�X 
������ D��E�?

 .LNF)� 
���V D+L�T��  j�� ,���F	+��� G.T�4	 (�+ ��

 �� �-);  ����F� �
TC �+�	 �k�C R�7m A+ g�X 
������

 j�+�;+ ��HC�?� @�I���
N.	,�+�  5��� @�SH�]� GH :7)�

 .�+� �� �6 :�Tb* ,+�+� G6 ��+� ��/ 
*b	+ k�C ��

K	 D��E GH G6 
���E ��  :�+ fC k� L�T�� L�C�� ���


	 ,�m ,���m GH G6 +� 
�����V L��  LN6pH  A��� ,L��+


	 G/+�	 :��LK	 �H L��+�) LN632 GH k�C � (�+ A+ .(

 :�+ L�� @L��+�A�H R	�� k� :�� k�C 5����V ,+�H �/

� @�LK	 �� �+�	 fn/ ,+�H ���� �F��H ,L* A+ �V+  G��


	 ��/�H @��V ,+�H +� 
�bS�	) L��C1 9 @A�B�C .(

g�X
	 J�/�� L�� ,+�H +� 
S�C ,��L���  Gv�� (�+�H�NH

  L�� @��V �L��H GF�+� ,�F��H k�C @A�B�C @�I���

) ��+� ,�F1H ��S���1  16 G\�F� (�+ GH ��X G.T�4	 �� (

 ���* G6 L�L���G��V,��  wN/ G.T�4	 ���	Ferula  �H

 .��+� wS� G4H+� g�X @L��� 
�NX �+�	  GF�L��+ 5+��	  

H �� @�I��� (�+ �� g�X �-);G c��F	 ��W5/1 


��	 GH DA+ A+ L.H g�X �-); j]� .��+� ��V���6 �� ��V

�1	 5+�N� :�+ 
��+A L��  G�nB� �� 
�+nr �?N� (���

)1) 5+��S��  5����-E �M� l��+�H .(2007�� A+ 
S� ( R	+
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