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����������ก 
 

   �����	
��   Stemona 
   ��������	�	����    Stemona tuberosa Lour.  

   � ��    Stemonaceae 
   �������"#    $ �%	  ('	()*"��) ,$- 
. /	
 ()�0� 1*
/) �	ก3�  (4��35 ) 
ก6)40�. ($�67�8(0�09�":�) 
   ;��"ก<	)"�.  =�� 
	)3)>0� 4
/	 70" ��").0� ?36���)��)30� 
   3�ก@A6����=$  )$B"4��=
%)3�C�� 9DC"�	
$-	. .�8����=$ 18).0�����ก�3�8ก�" �E$18
(3%	�1843E ?�/$3	�1876?*3
�	�9DC"=$ )�%"18��.
	ก 
0*3	�)�%"76��ก
	1"?"�9"	"ก�8
9�818 �6*�/	 )�%"18.� ก3/	�76
0)�%"1���ก
	�	
9�	 9� )�%"18
	$�6�	"ก�8)�%"18)*3/	"�C" 
�<	1*%.E)$B"�	�	
)*30��
 3<	�%"8".�"9� *"�"�	�*�	ก76,��
1"*"%	?3%  ?�/4�)� ��
F.E1*
/  
3<	�%"8".�"กG76 �ก��ก
	4�%�
��C ��ก.�ก .�ก).0�����ก>0ก>�ก18 ก308.�ก.%	""�ก�0)90��
.%	"1"�0?.  3<	�%"1�%.�"76
0�	ก��ก)$B"�	 �09	��E$ก�6��� ��ก)$B"ก�675ก(3%	�ก�6�	� 
0
7<	"�" 50-80 �	ก ?�/36�	ก�	�$�6
	A 5-8 "�C� ()ก@
 ��C"�5���A ?36 �5:��	 ��C"�5���A, 2545) 
 

'	4�0� 2.9 
3�ก@A69� *"�"�	�*�	ก    �%"?36�	ก (ก)      );	 (9) 

 
  
 
 
 
 
 
 
 
 
 
 

ก 9 
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 �	��<	(��?36���4(5A�	 �
5"=4� 9� *"�"�	�*�	ก 
 "�7���� )��� �� �0 ?36 46��
 ��"����O"� (2534) �	� 	"�/	 1"�	ก*"�"�	�*�	ก

$�6ก�8.%��?�3(	3��.�?36isostemonidine "�ก7	ก"0C�� 48 compound stemonacetal  

stemonal ?36 stemonone �	���"1�%�	ก*"�"�	�*�	ก�<	1*%36)�0�.?3%�?�/"C<	
64�%	�1�%

V0.)4���W/	?
3  1"4
/	1�%)$B"�	W/	?
3  1�%�	ก�5836)�0�.?�/"C<	X�ก3%	 Y
 W/	)*	 1�/$	ก=*
$3	�%	W/	*"�" 

 ����	'�A� 4 @����"� ?36(A6 (2546) �	� 	"�/	 "�ก����	�	����1"*3	�$�6)��
=.%�Dก@	�	���กF�:�[ (active ingredient) ?36�	����"1"�	ก*"�"�	�*�	ก�"�.�/	 #  
"�ก����	�	�����0�$5-" �<	ก	�?�ก�	���3(	3��.� (alkaloid) 7	ก Stemona tubersa Lour. 
48�/	
0�	���3(	3��.� (�� stemonidine(C19H30O5N) ?36 tuberstemonine(C22H23O4N)  
isotuberstemonine   hypotuberstemonine ?36 oxatuberstemonine    
 )ก@
 ��C"�5���A ?36 �5:��	 ��C"�5���A (2545) �	� 	"ก	�1�%*"�"�	�*�	ก 
,.�1�%�	ก�<	1*%36)�0�.?3%�?�/1""C<	
�"
64�%	� V0.4/"W/	?
3 1"��"4��ก ��"Y�ก "�ก7	ก"0C
�	
	�;W/	*"�"����� ,( ก�68�� ,.�1�%�	ก�<	1�/$E"9	���.)9%	=$1"?Y3)"/	)$gh��76�<	1*%
*"�"�	� 1�%�	กY�
"C<	
�"4��1�/Y
)4���W/	*"�" *����	8��)�A�0�)$B"*�. ?361�%�	ก*"�"
�	�*�	ก�58�	 =�%8"=*$3	�%	)4���$i� ก�"*"�"9DC"  

 �.�	��0 (2546) ?"6"<	ก	�1�%*"�"�	��	ก$i� ก�"ก<	7�.*"�"Y0)��C� *"�"ก�6�E% 
*"�"*3�.*�
 ?
3 ��"��  ,.�"<	�	ก
	�<	1*%36)�0�. "<	=$Y�
ก�8"C<	
�"
64�%	� ก�� )�	
?�/"C<	1�%V0.4/"?
3 1"��"4��ก=�� *	ก1�%4/"ก<	7�.?
3 ���"# 1*%1�/"C<	�8E/3 =$)4���76=.%7�8)ก	6
18=.%.09DC" "<	�	ก
	��8)$B"��C")3Gก# 200 ก��
 YD� 1*%?*%  "<	
	Y�
ก�8"C<	 1 3��� *
�ก��C =�% 1 (�" 
ก�� )�	?�/"C<	1�%V0.4/"?$3 Y�ก $i� ก�"*"�"*3�.*�
 
 �5
"	 "0�6, $�0�	 "0�6, ?36 ��
�	�� ?�/4 @�,���; (2546) �	� 	"�/	 7	ก�	� 	"
ก	���7��)ก0���ก�8*"�"�	�*�	ก48�/	 �	
	�;"<	=$1�%$�6,��"�1"ก	�ก<	7�.?
3  )*G8 )*	 *�. 
?36*"�" ��C 1"("?36����� 
0ก	�Y3���	��ก�.7	ก*"�"�	�*�	ก)4���"<	=$1�%1"ก	�ก<	7�.?
3 
1"?$3 Y�ก?36
0�	 7<	*"/	��0��3	.��"7�57�ก� ก�5 )�4j =
/48�/	
0�	� 	"��7��)ก0���ก�8ก	�$3Eก
?36ก	�Y3��*"�"�	�*�	ก �/�"1*�/�	�8%	")กG8*��*"�"�	�*�	ก
	7	ก1"$-	 >D� ;%	)$B")�/""0C
�/�=$�%"*"�"�	�*�	กกG76�E�4�":5�1"=
/�%	 
 ��0��ก.�[ ���)��� �� (2542) �%	 ;D 1" 8� �� ��04	"��ก53��� ?36(A6 (2548) 
�	� 	"�/	 
0ก	�Y3��*"�"�	�*�	ก7<	*"/	��0�)�0� 1*
/ ,.�1�%)�3	$3Eก$�6
	A 1 $k(�D�  กG�	
	�;
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)กG8�	ก�."<	
	�ก�.)$B"*��)��C� 1�%1"ก	�ก<	7�.)*G8 *
�. ?
3 ?36=�1"X	��
$�5����� ,.�Y�
"C<	�	 
40 >0.>0. �/�"C<	 200 3��� 
0$�6���:�'	41�%=.%"	" 7-15 ��" 

 
	�
��� 

 

  ��������	�	����   Gnetum gnemon  Linn. var. Tenerum Markger. 

   � ��   Gnetaceae 
   �������"#   )*
0�   )9�0�  )30�  Y�กก6)*30��  Y�ก)
0��  
  3�ก@A6����=$   )*30� )$B"4�":5�=
%$-	 )$B"=
%��"�%"9"	.ก3	 �� 45/
 3<	�%"
0
3�ก@A6)$B"9%� # �E $�6
	A 3-4 )
�� 18).0���(3%	�18�	 4	�	 ก�%	  4-10 )>"��)
�� �	� 10-12 
)>"��)
�� .�ก9"	.)3Gก��ก)$B"�/� ก308.�ก�09	� )7���)��8,�=.%.0'	�1�%�/
) 	9� �%"=
%���"  
0 
3 �	�4�":� (�� 4�":5�18
" 181*�/(/�"9%	 *"	 
0���	��*�	"
�" 4�":5�18)3Gก�	� ��.�09	� 
0
���	��(3%	�ก�84�":5�18
" ?364�":5�18)3Gก�	� ��.?.  �"�."0C
0��9
 =
/)$B"�0��%� ก	�9� 
�3	. �%")*30� �	�5 5-6 $k9DC"=$;D 76��ก.�ก  ��.Y3 .�ก�	
	�;"<	
	$�6ก�8�	*	�=.%              
)*30� )$B"4���0�
0,�(?36?
3 �8ก�""%�� ,.��/�"1*�/)ก@��ก�76$3/���	
:��
�	�� 
0�/�""%���0�
1�%�	�)(
0ก<	7�. (ก�ก��  ��"���	(
, 2545 ?36 �;	8�"ก	�?4���?Y"=��, 2540)   
 

'	4�0� 2.10 
3�ก@A6�%"9� )*30�  (ก)      3�ก@A618?ก/9� )*30�  (9) 

 
 
 
 
 
 
 
 
 
 

 ก 9 
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ก�
	�
�����
�ก��������
�
�ก�
���������
�
����ก�
	�
�����
�ก�� 
 

 ก	�)��0�
4���
5"=4�
0(�	
7<	)$B"�%� (�8(5
ก	�Y3���5ก9�C"��" ก	��<	1*%?*% �<	
=.% 2 ��:0 (�� ก	��<	1*%?*% ,.�:��
�	�� ,.�ก	�YD� =�%1"�0��/
 *����	ก?.. ?36,.�ก	��81"�E%�8 
�
5"=4���C �%" 18 .�ก 1�%�5A*'E
�$�6
	A 20- 40 � �	)>3)>0��  )$3��ก �	ก 1�%�5A*'E
�
$�6
	A 30-65 � �	)>3)>0��    1"ก	��ก�.�	�76=.%Y3.0*���=
/ ��E/�0�ก	�(�.)3��ก����<	363	�
�0�)*
	6�
 ,.��	���*3�ก)กAp�(�� �	�363	�?36����<	363	�
0(5A�
8���(�	

09�C�(3%	�(3D ก�" 
363	��	��0��%� ก	���ก
	
	ก�0��5.1"9A6�0�363	��	��0�=
/�%� ก	���ก
	"%���0��5. ,.�����=$
����<	363	��0�
09�C�)*
	6ก�8�	��0�
09�C� ?36����<	363	��0�=
/
09�C�)*
	6ก�8�	��0�=
/
09�C� 
7�.)�0� ����<	363	��	
3<	.�8(�	

09�C�7	ก"%��=$
	ก.� "0C =>,(3)qก)>" (cyclohexane) 
(	��8�")���	(3�=�.� (carbontetrachloride) )8">�" (benzene) �0)���� (ether) (3�,�X���
 
(chloroform) �6>�,�" (acetone) )���3�6>�)��(ethylacetate) )��	"�3 (ethanol) )
�	"�3 
(methanol) "C<	 (water)  ก�.?36./	  (acid & bases) ����<	363	��0�1�%
	ก # =.%?ก/ (3�,�X���
 
)$B"����<	363	��0�.0?�/
0(�	
7<	)4	6 (selectivity) "%�� )ก�.��
�3��" (emulsion)  /	� �0)����
0
�<	"	71"ก	�363	�"%��ก�/	(3�,�X���
 ?�/
0(�	
7<	)4	6.0ก�/	(3�,�X���
 9%�)�0�(���6)*�
 /	� �6)8�. /	� )ก�. oxide =.% /	�?36.E."C<	
	ก )qก)>")*
	6�<	*��8�	�363	�=
/
09�C� 
�ก
1�%)$B"����<	363	��<	*��8ก<	7�.=9
�"7	ก�
5"=4� 9%�.0(���	(	;Eก ?�3ก�q�3��0�1�%
	ก(��      
)
�	"�3 ?36)��	"�3 )"��� 7	ก�<	"	71"ก	�363	�ก�%	 
	ก?36�� 1�%�<	3	�)�"=>
�1"4��
.%�� ((A	7	���'	(���	)'�����"�7V��, 2534)  

 ����<	363	��0�"��
1�%1"ก	�)��0�
�	��ก�. =.%?ก/ "C<	 ?�3ก�q�3� *����	�Y�
9� 
�	�363	���C  2 �"�."0C  "C<	7�.)$B"����<	363	��0�.0 *	 /	� �	(	;Eก ?�/ก	�1�%"C<	��/	 ).0��)$B"���
�<	363	�1"ก	��ก�.�
5"=4�
09%�)�0� (���	
	�;363	�� (�$�6ก�8�0�=
/�%� ก	���ก
	=.%
	ก 
)�/").0��ก�8�	��<	(���0��%� ก	� �	�)V�����0�363	���ก
	ก�8"C<	 )�/" "C<	�	3 ?$i  3%�")$B"�	*	�
�0�.09� 753�"��0�� 7D �<	1*%)ก�.ก	�8E.)�0�9� �	��ก�.=.% ;%	�%� ก	��<	1*%�	��ก�.1""C<	)9%
9%"
76�%� 1�%�5A*'E
��E 1"ก	��6)*�=3/"C<	��ก=$ >D� �	7)ก�.(�	
)�0�*	�ก�8�	��<	(��=.% ?�3ก�q�3�
7�.)$B"����<	363	��0�.0
	ก)
���)$�0�8)�0�8ก�8"C<	 
09%�.0ก�/	(�� 
0(�	
7<	)4	61"ก	�363	�

	กก�/	"C<	 
0F�:�[��8��C ก	�)7���)��8,�9� 753�"��0�� *	ก�%� ก	��<	�	��ก�.)9%
9%"76�6)*�=.%
 /	� )qก)>"1�%�ก�.4���
5"=4�1"9�C"�%")4���97�.�	�4�ก=9
�"��ก=$ก/�"�0�76�<	ก	��ก�.�	��<	(�� 
?�/�%� �6)*�)�	"C<	�	�ก�.)*3/	"0C��ก=$7"*
.ก/�"�<	ก	��ก�.9�C"��"�/�=$ ����<	363	�"0C1�%�ก�.
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� (�$�6ก�8�0�=
/
09�C� )�/" =9
�" (lipids), �)�0����.� (steroids)  )����40"��.� (terpenoids)  (���"	 
��"��	"5$ก�A�, 2547) 
 

����ก�
�������
 !���
� 
 

 )ก�0� =ก� 7<	)���
	 (2543)  �	� 	")ก0���ก�8��:0ก	��.��8�	�W/	?
3  .� "0C 
  1. ,.���:0ก	�V0.�	�W/	?
3 )9%	=$1"3<	���?
3  (Injection method) )$B"ก	�
V0.�	�W/	?
3 )9%	=$1" body cavity 9� ?
3 �	
$��
	A�0�ก<	*". ��:0"0C)$B"ก	��.��8?
3 
?
3 �0�
09"	.,�4��
(�� ก	�V0.�	�W/	?
3 )9%	=$1"3<	���?
3 ,.��� "0C�<	1*%�	�W/	?
3 
Y/	"Y"� 3<	���)9%	=$�	 �	�)3��.,.��� )�/	ก�8)$B"ก	���.$�6���:�'	4�E �5.9� �	�W/	?
3 
?�/36�"�. (�	
36)�0�.;Eก�%� 9� ��:0"0C(/�"9%	 �E ?36=
/7<	)$B"�%� 1�%?
3 7<	"�"
	ก ��:0ก	� 
injection 761*%Y3�0�?"/"�"?36?
/"�<	�E  1�%�	�W/	?
3 7<	"�""%�� (�	
)9%
9%"��<	?361*%Y3
��.)�G� ,.�ก	�1�%)(���� 
�� Microsyringe applicator 
  2. ,.���:0ก	�*�.�	�W/	?
3 3 8"���?
3  (Topical application) )$B"��:0ก	�
�0��	�W/	?
3 ��
Y��,.��� ก�8���?
3  1*%$�6,��"���/	 )*G"=.%��.1"ก	��Dก@	$x�ก����	�0��	�
W/	?
3 
0�/�?
3 ,.���  )$B"ก	��.��8�	�W/	?
3 ,.�1�%)(����  Microsyringe applicator 
)�/"ก�" ,.�*�.�	�W/	?
3 3 =$8"�/�"�ก9� ?
3  >D� )$B"75.��
9� $
$�6�	�?36)$B"
�/�"�0�?
3 =
/�	
	�;�0�76ก<	7�.�	�W/	?
3 =$=.%7	ก3<	��� 
  3. ,.���:0ก	�1*%?
3 ก�" (Feeding method) �0�"��
1�%
	ก(�� Sandwich 
method >D� �	*	��0�1*%�	7)$B"184�� )$B"��:0ก	��0�)*
	6�<	*��8ก	��.��8�	�W/	?
3 �"�.ก�"�	� 
,.�184���0�?
3 ก�"(��4�.0?
3 ก�"*
. ,.�"<	184���0�
09"	.)�/	ก�"*�����.1*%
09"	.?36
�E$�/	 )�/	ก�" 18*"D� "<	=$*�.�	�W/	?
3 �0�1�%�.��8 "<	�0ก18=$$�6ก81*%�"�� ,.�=
/1*%   
�	�W/	?
3 �0�*�.=�%=*3��ก
	 1�%)9G
*
5.)�0�8=�% ;%	)$B"�	�W/	?
3 �"�.Y กG1�%��:04/"=$8"
4��18*"D�  �/�"�0ก18�	.%��?$i )$k�ก?3%�"<	=$$�6ก81*%�"��ก�818�0�V0.4/"�	�W/	?
3 =�% 
7	ก"�C"$3/��?
3 3 =$ก�" )
���ก�"*
.กG)$30��"181*
/1*%?�" �<	*��8?
3 $	ก.E.4�ก
�"�/	  # 
76Y�
�	�W/	?
3 ก�8"C<	?3%��58?�/ �<	30=�%1*%?
3 .��
 4�%�
ก�81�/4���	*	�=�%1*%�/	 *	ก�0ก�0*"D�  
  4. ��:0ก	�75/
���?
3  (Dipping method) ,.�ก	�(08?
3 �0�1�%�.��875/
1"  
�	�W/	?
3 �	
)�3	�0�ก<	*". "<	9DC"
	��E/1"�'	4).�
 ��:0ก	�"0C=
/�%� ก	�(�	
36)�0�.
	ก"�ก 
1*%Y3��C 1"? /�	�W/	?
3 $�6)'�;Eก����	�?36ก�"�	� ?�/)$B"��:0�0�=
/��	8$��
	A�	�W/	?
3 
�0�?�%7�� �0���.���?
3 ?36)$B"Y3�<	1*%?
3 �	� 
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  5. ��:0ก	�75/
184�� (Leaf dipping method) ,.�ก	�75/
4���	*	�9� ?
3 �0�1�%
�.��8=$1"�	�W/	?
3 �	
)�3	�0�ก<	*". "<	9DC"
	��C =�%1*%?*%  ?3%�"<	?
3 $3/��1*%ก�" 
$��
	A9� �	�W/	?
3 �0�?�%7�� �0�?
3 ก�")9%	=$=
/��	8?"/"�" )$B"��:0�0�"��
1�%)4�	6�<	=.% /	� 
  6. ,.�ก	�1*%��
Y���	�W/	?
3  (Contact *��� Residual exposure method) 
)$B"��:0ก	���:0*"D� �0��.��8�	�W/	?
3 �0�
04�@1"�	 ��
Y�� ,.�363	��	�W/	?
3 1"����<	363	�
�0��6)*� /	� 1�/1"'	�"6�0��.��8 "<	=$�6)*�1*%?*%  ?3%�$3/��?
3 �0��%� ก	��.��83 =$ 
7	ก"�C"'	�1")�3	�0�ก<	*"."<	?
3 ก3�8
	�E/�'	4).�
 *����	7)�0�ก�/	 Dry film method กG=.% 
  7. ,.�ก	�4/"�	�W/	?
3 ,.���  (Direct spray) ,.�ก	�V0.4/"�	�W/	?
3 
1*%;Eก���?
3 *���4���	*	� ,.�1*%$��
	A9� �	�W/	?
3 �ก3 8"?
3 *���4���	*	�)$B"
$��
	A
	��|	").0��ก�" ,.�ก	�ก<	*".)�3	?36(�	
.�"9� )(����  �<	*��8?
3 761�/=�%1"
'	�"6�0��	�W/	?
3 �	
	�;Y/	"=.%)
����<	ก	� spray �	�W/	?
3 76Y/	"=$�ก�	
���?
3 1"
����	�0�)�/	ก�" >D� )(����  spray �0�1�%�	7)$B" Potter~s spray *��� Turn table spray tower 
  8. ,.�ก	�4/"Y  (Dusting) )(���� 
���0�1�%�	7)$B" Bell jar Dusting, Dusting 
tower *��� Dusting tunnel กG=.% ?�/��C �	
�"�.กG
0*3�กก	�)*
��"ก�" (��ก	�)$-	3
1"'	�"6
7<	ก�. )4���1*%����	�W/	?
3 1"�E$ Dust ก�67	�=$��/	 ����;D 8"4�C"Y���0��%� ก	� ?36$��
	A
�	�W/	?
3 �0��ก3 8"4�C"�0�"�C"# �	
	�;(<	"�A=.%7	กก	���� "C<	*"�ก ,.�)V4	6 Bell jar 
Dusting 76
0ก	�ก�67	�9� �	�W/	?
3 .0ก�/	��"���" #  
 

ก�
"
�	���#
ก��������
�ก�
���$����
� 
 

 )ก�0� =ก� 7<	)���
	 (2543) �	� 	"�/	 1"ก	��.��8�	�W/	?
3 7<	)$B"�%� �<	

	��|	"9� ก	���.����	ก	��	�=�% ก	�ก<	*".�/	?
3 �0��.��8�	�*���=
/�	7.E7	ก 
  1. 9	8�.*���=
/ 4�ก=�)
���1ก3%3�ก(�	876)*�0�.9	 ?36)ก	6"�� ��E/)V� # �%� 
�	���.E7	ก9	 ;%	9	8�.?�. �/	�	� ;%	=
/8�.?�. �/	�� =
/�	� 
  2. ).�"=.%*���=
/ 1"ก	��.��88	 (��C 7648�/	?
3 �0�1�%�.��8�	
	�;9��8
���=.% ;%	)40� ?�/9��8���?�/=
/�	
	�;).�"=.% กG;���/	?
3 �	�?3%� 
  3. (�	
�	
	�;1"ก	�3	ก3<	���)(3���"�%	� 1�%�<	*��84�7	�A	?
3 �0��.��8
4�ก*"�" ;%	=
/�	
	�;3	ก3<	���)(3���"�%	�=$=.%1*%;���/	�	� 
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  4. (�	
�	
	�;1"ก	�*"0(�	
�%�" *���)(3���")9%	*	?�  ?
3 �0�1�%�.��8
8	 ��/	 �	7)$B"?
3 �0���8)ก	6"�� =
/(/��
0ก	�)(3���"�%	� กG�<	ก	��.��8�/	?
3 �	�*���=
/
,.�1�%(�	
�%�" ;%	�� =
/�	�76)(3���"*"0(�	
�%�" �/�"4�ก3Eก"C<	 �5  76)(3���")9%	*	?�   
  5. (�	
�	
	�;1"ก	�8�" ?36)ก	6 1�%�<	*��84�7	�A	?
3 �0�8�" )�/" ?
3 *�0� 
8	 (��C 7648�/	?
3 *�0��� 8�"=.%?�/)$B")40� 8�"9DC"=$ *
5"?3%��ก3 
	 =
/�	
	�;768�"9DC"
)ก	6=.% 1*%;���/	�	�?3%� 
  ก	�$�6)
�"Y3ก	��.��8�	�W/	?
3 �/	?
3 �0��.��8�	�*���=
/ $ก��76
���7Y3ก	��.��8'	�1" 24 ����,
 *3� 7	กก	��.��8 *��� 24 ����,
 *3� 7	ก?
3 �0�
�.��8=.%��8�	�W/	?
3 )9%	=$ 
 

��!�����%���	"&���'$����
 !���
� 
 

 )ก�0� =ก� 7<	)���
	 (2543) �	� 	")ก0���ก�8*"/����.(�	
)$B"4�@9� �	�W/	?
3  
�/	 4�@9� �	�W/	?
3 �0�
0�/�?
3  �/�
?$�Y�"�	
�"�.9� ?
3 ?36(�	
)9%
9%"�0�1�% �	�W/	?
3 
�0�1�%1"����	�0��E �/�

0��"��	��/�?
3 �E =$.%�� 4�@9� �	�W/	?
3 �0�
0�/�?
3 
0*"/����..� "0C 
  1. Lethal dose (LD50) *
	�;D  7<	"�"*���$��
	A9� �	�4�@*����	�W/	?
3 
�0�?
3 *���������.3� =.%��8?36
0Y3�<	1*%?
3 *���������.3� �	� 50 )$���)>G"�� >D� (/	 LD50 

�ก8�ก)$B" mg/kg (*
	�;D $��
	A9� �	�4�@)$B"
�33�ก��
?36������.3� )$B"ก�,3ก��
) 
  2. Lethal concentration (LC50) *
	�;D  (�	
)9%
9%"9� �	�4�@�0��<	1*%?
3 
*���������.3� �	� 50 )$���)>G"��  
  3. Lethal Time (LT50) *
	�;D  �6�6)�3	�0��%� ก	��<	1*%?
3 *���������.3� 
�	� 50 )$���)>G"��  �0�(�	
)9%
9%"9� �	�4�@�6.�81.�6.�8*"D�  
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�����(����)	ก�)��$��� 

 
 
�5�	 �5"���0�6, 
"��0 ��4��, ?36 �5��" )�0��
�����	��O"� (2538) �Dก@	�
5"=4�
7<	"�" 46 �"�. =.%?ก/ )* %	ก�6�	� 18ก�6�ก�ก Y3ก�6�	" 18?ก%� )* %	9/	 )* %	9�                 
18)90��*
��"$k ��ก(E" )$3��กY3) 	6 18�643E )$3��กY3��8��
 .�ก)�0�" Y3.0$30 18�0")$B.����           
18"C<	"
�	��0*� 188��8ก );	8��6)4G. 18Y�ก)�0C�" .�กYก	ก��  .�ก?3618X���)กG�
0"��     
ก�� 4�	=�%18 )
3G.4��ก=�� 3<	�%"4�
)�" Y3,4:�[�6)3 .�ก45. .�ก?3618?4 4��                 
18
�"�<	$6*3�   18
6ก�E.  )
3G.
6ก3�<	�	�%	   )
3G.
6ก3�<	�	*"E  18
6)ก3��  18��  18�0�,;  
18�E(	3�$���  18�	�E8  .�ก��ก  18�<	)4�  .�ก3��"�
  )
3G.36*5/  18)30��"  Y33<	,4   �	ก�/	""C<	  
18�8E/.<	 )
3G.�6).	 ?��ก ?36)* %	?*%�*
E 1"ก	�ก<	7�.*"�"ก�6�E%Y�ก (Spodoptera litura F.) 
,.�1�%�
5"=4�?�/36�"�.8.36)�0�.7<	"�" 10 ก��
 �/�"C<	 20 
3. ก�� )�	"C<	(�C" ?3%�1�%(6"%	
�	�5 30 ��" 75/
"C<	(�C"4��?361�/3 1",;?ก%� ?3%�1�/*"�"ก�6�E%Y�ก����0� 5 7<	"�" 3 ����/�;%��  
(8x10.5 cm) �<	ก	��.3� ?88�5/
�3�. (CRD) 7<	"�" 10 >C<	 1"�'	4*%� $x�8���ก	� �5A*'E
�
)V30�� 27 � �	)>3)>0�� (�	
��C"��
4��:� 69.6% 48�/	 X���)ก�
0"�� 1*%Y31"ก	�$i� ก�"ก<	7�.
*"�"ก�6�E%Y�ก=.%.0�0��5.  �� 3 
	(��  "C<	"
�	��0*�  �	�E8  ?3636*5/  �/�" 4���
5"=4��"�.���" # 
=
/�	
	�;$i� ก�"ก<	7�.*"�"ก�6�E%Y�ก=.% 
 ������	 "�3*3%	 ?36 4���	 ���
���� (2542) �	� 	"�/	 7	กก	�)$�0�8)�0�8
$�6���:�'	49� ����<	363	� =.%?ก/ "C<	 "C<	?36�%
"	" 2 ����,
  )
�	"�3?36�6>�,�"  1"ก	�
�ก�.�	���กF�:�[(�8(5
*"�"ก�6�E%Y�ก7	ก18?363<	�%"1�%.�"(%	 (	�.<	 48�/	 �	��ก�..%��"C<	
:��
.	=
/
0F�:�[��8��C ก	�ก�"9� *"�"ก�6�E%Y�ก ?�/�	��ก�.*�	87	ก3<	�%"1�%.�".%��"C<	?36
�%
"	" 2 ����,
 1*%Y3��8��C ก	�ก�"=.%.0)�/	ก�8�	��ก�.*�	8.%��)
�	"�3?36�6>�,�" >D� 1"
ก�A09� �6>�,�" �	��ก�.1"�6.�8(�	
)9%
9%"�0���<	;D  1% กG�� ?�. F�:�[��8��C ก	�ก�"=.%.0
	ก 
 ������	 "�3*3%	 ?36 4���	 ���
���� (2542) �	� 	"�/	 7	กก	�(�.)3��ก4���
5"=4�
$i� ก�"ก<	7�.*"�"ก�6�E%Y�ก��� 3 ,.��Dก@	Y39� �	��ก�.*�	8�ก�..%��)
�	"�37	ก4��
7<	"�" 63 �"�.1"  27 ��6กE3 =.%?ก/ 18?36�%"Y�ก9
*"	
 18�	�	�.0$-	 18� ,( 1890C)*3Gก   
�	ก*"�"�	�*�	ก 18�/	"*��?(�  18?36�%".�ก?ก%�)
�� 70" ��C �%"9� Y�กก	.?
%� ��C �%"
9� ,./=
/�E%3%
 18?36�%"�	8*
	 18?36�%"�	8)��� 18?36�%"Y�ก(�	.*��?*�" .�ก8����  
��C �%"9� �0"�5�ก?ก 18?36�%"ก�6.5
�� )3�C�� ��C �%"9� กก�	
)*30��
 18?36�%"ก�6.5

) �" ��C �%"9� "C<	"
�	��0*� 18
69	
$i�
 18�6=(�%*�
 18ก6)4�	 18�6=(�%�%" 18*	 "ก�E  
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ก%	"$�6� (� 18$�6� (� 18�	)��� 18�6).	 1890C�%	� �%"8��6)4G. 18*"	
)q0C�  18ก�6;�"��ก@�        
18=
��	8)3�C�� 18=
��	8�%" 18
69	
)�� 18)Xgh� Xi	 ��C �%"9� )�0�""	 18ก�6;�")�4	 18?36
�%"
6*�� .  �	ก*�� *	�18?36�%"*�� *	�  18?36�%"*�� *	�181*�/ 18
6?q6"ก 18�� *3	  
18?36�%"
6*�� ?46 18?36�%"*�� )
/"  18ก	�	
$kก 18�643E Y3.0$30 18?36�%"76(%	" 18?36
�%"�.*
E�.*
	 18ก�6��
 Y��
6ก�E. Y3
6?9/" 18("�	 18ก�"9
 18
6)9��4�  Y3
6)9��4�  
3<	�%"1�%.�"(%	 (	�.<	 18(%	 (	�.<	 �	ก��((0��	� 18)�0�"*�. 18?36�%"Yก	ก��  18"	 ?�%
 
3<	�%"1�%.�"9/	 3<	�%"1�%.�"=43 ?36 18�	*�
 �	
	�;(�.)3��ก4��=.% 5 �"�. =.%?ก/ ก�� $�6� (�  
)$3��กY3
6ก�E.  �	ก*"�"�	�*�	ก Y3.0$30 ?363<	�%"1�%.�"(%	 (	�.<	 ,.�48�/	
0F�:�[
��8��C ก	�ก�" (antifeedant index) )�/	ก�8 17.94 ± 6.73, 18.51 ± 1.83, 19.35 ± 1.00,   23.29 ± 
7.59  ?36 25.32 ± 6.04  �	
3<	.�8 )
����Dก@	F�:�[(�8(5
ก	�)7���)��8,�9� *"�"ก�6�E%Y�ก 
0
?"�,"%
�/	 �	��ก�.7	ก4��)*3/	"0C
0F�:�[�/�*"�"ก�6�E%Y�ก ,.�3<	�%"1�%.�"(%	 (	�.<	?�. F�:�[W/	
?36(�8(5
ก	�4�O"	9� *"�"ก�6�E%Y�ก=.%(/�"9%	 .0 
0(/	��
)$���)>G"��*"�"�	��0� 48 ����,
  
.�ก?.%Y�.$ก��?36Y0)��C�Y�.$ก��)�/	ก�8 60 )$���)>G"�� �/�"18(%	 (	�.<	 Y3.0$30 ก�� $�6� (� ?36
�	ก*"�"�	�*�	ก 
0(/	)�/	ก�8 56.67, 20.00, 18.33 ?36 16.67 )$���)>G"���	
3<	.�8 
  �
ก�7 �"6���ก53 ?36 4��A�640  �<	"�����:�[ (2542) �Dก@	ก	�1�%�
5"=4� ก���$-	 
*"�"�	�*�	ก ?36 9�8�6"	  (�8(5
*"�"?
3 ��" ?36?
3 ��"1"X	��
����� 1�%��:0ก	��ก�.       
2 ��:0 (�� "C<	ก3��" ?36)��	"�3 �6.�8(�	
)9%
9%" 3 �6.�8(�� 10, 15 ?36 20 % �/�ก	��	�9� 
*"�"?
3 ��"X	��
�����1"*%� $x�8���ก	� 48�/	 �
5"=4�ก���$-	?369�8�6"	 
0?"�,"%
ก	���ก
F�:�[�/�*"�"?
3 ��"
	กก�/	*"�"�	�*�	ก)
����ก�..%��)��	"�3?36.%��"C<	ก3��"��/	 "���<	(��
��� �	 �;��� ก	��ก�.�
5"=4�.%��)��	"�3�5กก35/
 
0Y3�<	1*%*"�"?
3 ��"�	� 100% '	�1"
)�3	 4 ����,
  *"�"?
3 ��"�0�=.%��8�	��ก�..%��)��	"�3
0����	ก	��	�)�G�ก�/	*"�"?
3 ��" 
�0�=.%��8�	��ก�..%��"C<	ก3��" 
  .�5A3�ก@
�  7�"���  (2544) =.%�Dก@	Y39� �	��ก�.7	ก*"�"�	�*�	ก�/�*"�"1�Y�ก 
(Plutella xylostela L.) ?36*"�"ก�6�E%Y�ก (Spodoptera litura F.) 1"*%� $x�8���ก	� ,.�
ก	��Dก@	Y39� �	��ก�.7	ก�	ก9� *"�"�	�*�	ก?�/36�	�4�":5� )4���)$�0�8)�0�8*	4�":5��0�
0
$�6���:�'	4.0�0��5.1"ก	�ก<	7�.*"�" ,.���:0�ก�..%��"C<	 ?�/(%	 (�" 7	ก"�C")$�0�8)�0�8ก�8�	
W/	?
3  Karate ?36�5.(�8(5
 ("C<	) 7	กก	��.3� 48�/	 Stemona curtisii 
0$�6���:�'	41"
ก	�ก<	7�.*"�".0�0��5. )
���)$�0�8)�0�8��:0ก	��ก�.48�/	 .%��(�	
)9%
9%"�0�)�/	ก�"*"�"�	�*�	ก
�0��ก�..%�� 95% )��	"�3 1"�E$�	��ก�.*�	8 
0$�6���:�'	41"ก	�ก<	7�.*"�"=.%.0ก�/	       
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ก	��ก�..%��"C<	?88?�/(%	 (�")
����.��8.%����:0 leaf dipping ,.�=
/
0(�	
?�ก�/	 �	 
�;���ก�8�	W/	?
3  Karate 
 �	�"	 =��(<	 (2544) =.%�Dก@	�	��ก�.7	ก*"�"�	�*�	ก�0�
0F�:�[1"ก	�W/	?
3  
48�/	�	��ก�.7	ก�	ก*"�"�	�*�	ก�0��ก�..%��)qก)>" =.,(3,3
0)�" ?36 70% )
�	"�3 )
���
"<	
	�.��8(�	
)$B"4�@,.���:0 Leaf dipping leaf disc ก�8*"�"ก�6�E%Y�ก��� 2 1�%��:0 residual 
film ก�8.%�  � 9%	�,4.?361�%��:0 test with aqueous dispersion ก�83Eก"C<	�5 3	���� 3 48�/	 
�	��ก�.*�	8.%��=.(3�
0)�"7	ก�	ก*"�"�	�*�	ก?�. (�	
)$B"4�@�E �/�*"�"ก�6�E%Y�ก 

,.�
0����	ก	��	��0��6.�8(�	
)9%
9%" 40,000 ppm )$B" 44% �/�"�ก�.*�	8.%�� 70% )
�	"�3 

?�. (�	
)$B"4�@�E �5.�0��6.�8(�	
)9%
9%" 50,000 ppm ก�8.%�  � 9%	�,4.
0����	ก	��	� 48% 
 )ก@
 ��C"�5���A ?36 �5:��	 ��C"�5���A (2545) =.%�Dก@	)$�0�8)�0�8Y39� �	��ก�.
*�	8?36�	��ก�.8���5�:�[9� 4�� 5 �"�. (�� �	�E8 *	 =*3?.  *"�"�	�*�	ก �6).	��").0� ?36
ก�6��� �/�*"�"ก�6�E%Y�ก�6�6�0� 3 ,.�"<	4����C  5 �"�.
	)��0�
)$B"�	��ก�.*�	8 ?36�	��ก�.
8���5�:�[9DC" 1�%"C<	ก3��")$B"����<	363	�7	กก�6���?36�6).	��").0� 80% )��	"�3)$B"����<	363	�
7	ก�	�E8?36*"�"�	�*�	ก �6>�,�")$B"����<	363	�7	ก*	 =*3?.  ?$�Y�"(�	
)9%
9%"�0�
�%��36 5, 10, 20 ?36 30 ("C<	*"�ก/$��
	��) 7	กก	��.3� 48�/	 �	��ก�.*�	87	ก�	�E8, 
*	 =*3?.  ?36*"�"�	�*�	ก �	
	�;W/	*"�"ก�6�E%Y�ก=.%��/	 
0$�6���:�'	4 
0)$���)>G"�� 
ก	��	�1ก3%)(0� ก�" )40� ?�/�	��ก�.7	ก*"�"�	�*�	ก1�%)�3	"	"ก�/	76W/	*"�"ก�6�E%Y�ก=.% 
?�/)
����<	�	��ก�.1*%8���5�:�[9DC" �6�6)�3	�0�*"�"ก�6�E%Y�ก�	�กG76)�G�9DC".%�� �	��ก�.8���5�:�[
7	ก*"�"�	�*�	ก(�	
)9%
9%" 5% 761�%)�3	 1-4 ��" 7D �	
	�;W/	*"�"=.%)ก��8 90%  ,.�
*"�"ก�6�E%Y�ก76�	�
	ก1"�/� ��"�0� 3-4 �<	*��8(�	
)9%
9%" 10% �	
	�;W/	*"�"ก�6�E%Y�ก
=.% 100% 1�%)�3	$�6
	A 5 ��" (1"��"�0� 1-4 W/	*"�"=.% 94.4%)  
 
�5�	 �5"���0�6 ?36 �70���"� ก	 ก�C" (2545) �Dก@	ก	�1�%�	��ก�.7	ก)* %	9
�C"��" 
(Curcuma longa Linn.) ,.�1�%"C<	 )
�	"�3 (3�,�X���
?36)qก)>" 1"ก	�$i� ก�"ก<	7�. 
*"�"ก�6�E%Y�ก��� 3 Y3$�	กx�/	 �	��ก�.7	ก)qก)>"(�	
)9%
9%" 0.3% 1*%Y3.0�0��5. ,.��<	1*%
*"�"�	� 70% 
0Y3��8��C ก	�)7���)��8,�9� *"�" 100% ?36
0Y3��8��C .�ก?.%=
/,�9DC"?�/
0               
ก	�4�O"	=.% 100% *3� ก	��.3�  3 ��", 10 ��" ?36 15 ��" �	
3<	.�8 
 �5'	A0 4�
4��
	" ?36 �"�� �5�6'�ก.0 (2545) �Dก@	ก	�1�%$�6,��"�9� �	�7	ก            
4���%� ;��"1"4�C"�0�,(ก'E�	 �<	)'�'E)�0�  7� *��.9�"?ก/" 1"ก	�(�8(5
?
3 ����E4��  ,.�                
"<	�/�"�	ก?*% *"�"�	�*�	ก�0��ก�..%������<	363	���"��0�� 3 �"�. (�� )
�	"�3 =.(3�,�
0)�" 
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?36)qก)>" ,.���:0ก	��ก�.?88�/�)"��� ,.�1�%����<	363	�>D� 
075.).��.��<	 (Soxhlet extraction) 

	�.��8F�:�[W/	?
3 ก�8*"�"ก�6�E%Y�ก��� 2 .%����:0*�.�	�W/	?
3 3 8"���?
3  (topical 
application) =.%(/	 LD50 �0� 48 ����,
  )�/	ก�8 0.0016 , 0.0035 ?36 0.0028 
�33�ก��
�/����
�	
3<	.�8 ?36 ��:075/
184�� (Leaf dipping test)  =.%(/	 LC50 �0� 48 ����,
  )�/	ก�8 2,644, 6,122 ?36 
3,653 ppm �	
3<	.�8 ,.���C "0C$�6���:�'	4�E ก�/	�	��ก�.�6).	�0��ก�.?36�.��8.%����:0ก	�
).0��ก�" (�� =.%(/	 LD50 )�/	ก�8 0.0054 
�33�ก��
�/���� ?36(/	 LC50 )�/	ก�8 2,866 ppm 
�	
3<	.�8 "�ก7	ก"0C�	��ก�.�	ก*"�"�	�*�	ก.%��)
�	"�3?�. F�:�[��8��C ก	�ก�"=.%.0?36
0
$�6���:�'	4�E ก�/	�	��ก�.�6).	 Y3ก	��Dก@	(��C "0C?�. 1*%)*G"�/	�	��ก�.�	ก*"�"�	�*�	ก
.%��)
�	"�3
0��ก�'	4�E �0�76"<	=$4�O"	
	1�%$�6,��"�1"ก	�$i� ก�"ก<	7�.*"�"ก�6�E%Y�ก 
)4���1�%�.?�"�	�)(
0W/	?
3 �0�
0��"��	��E  

 �5'	A0 4�
4��
	", ���"	'�A� 4�*
����:	, ?36 �� �	3  �
8E�A� (2546) =.%�Dก@	     
�	��ก�.7	ก*"�"�	�*�	ก)4���ก	�(�8(5
?
3 ����E4�� ,.��Dก@	$�6���:�'	49� �	��ก�.  
*"�"�	�*�	ก�/�*"�"1�Y�ก (Plutella xylostella L.) *"�"ก�6�E%Y�ก (Spodoptera litura 
Hubner) ?36.%� ;���)90�� (Callosobruchus maculatus F.) 1"*%� $x�8���ก	�48�/	 �	��ก�.
.%��)
�	"�3
0$�6���:�'	4�E 1"3�ก@A6��
Y���	�,.�
0(/	 LC50 �0� 48 ����,
  )�/	ก�8 535, 
2,313 ?36 2,108 ppm �	
3<	.�8 ก	��Dก@	Y3ก	���8��C ก	�ก�"�	*	�>D� �.��8ก�8*"�"1�Y�ก
?36*"�"ก�6�E%Y�ก 48�/	 �	��ก�..%��)
�	"�3
0$�6���:�'	4�E )�/"ก�" (/	 EC50 �0� 48 ����,
  
)�/	ก�8 129.22 ?36 701.11 ppm  �	
3<	.�8 7	กก	��Dก@	(��C "0C��5$=.%�/	�	��ก�.*"�"�	�*
�	ก.%�� )
�	"�3?36"C<	
0��ก�'	4�0�76"<	=$1�%1"ก	�(�8(5
?
3 =.% 

 7� ��ก.�[  45
"�", �0�6A0��  �� ��0, 4 @���ก.�[  กF��4�4 ��, ?36 �5
3���"�   
7�"�"	����"5��ก@� (2548) =.%�Dก@	$�6���:�'	49� �	��ก�.1"ก	�$i� ก�"ก<	7�.*"�"1�Y�ก ,.�
�.��8$�6���:�'	41"�E$�	�W/	 �	�=3/ ?36�	���8��C ก	�ก�"9� �	��ก�.�
5"=4� 3 �"�. 
(�� *��.� .D  (Gloriosa superba Linn.) )$3��ก�0)�0�. (Acacia catechu Wild) ?36)$3��ก)
3G.
)"0�  (Archidendron jiringa Nielsen) �0��ก�..%��)��	"�3 )
�	"�3?36)qก)>" �/�*"�"1�Y�ก 
(Plutella xylostella Linn.) ��� 3 .%����:075/
18Y�กก�	 �5% 1"�	�363	�9� 4���
5"=4�(�	
)9%
9%"  
(�6>�,�" 5% 1""C<	)  0.2, 0.4, 0.6, 0.8 ?36 1.0% ?36
0�	�W/	?
3  cypermethrin 0.1% )$B"
������7��8 ���7"�8Y3�0� 24, 48 ?36 72 ����,
  48�/	 4���
5"=4���C  3 �"�. �0��ก�..%��)
�	"�3

0$�6���:�'	41"ก	�W/	*"�"1�Y�ก
	กก�/	ก	��ก�..%��)��	"�3?36)qก)>"�	
3<	.�8 
,.��	��ก�..� .D �0��ก�..%��)��	"�3?36)
�	"�3�0�(�	
)9%
9%" 1% 
0$�6���:�'	41"ก	�W/	
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*"�"1�Y�ก=.% 100% '	�1" 48 ����,
  ,.�
0(/	 LC50 �0� 24 ����,
  )�/	ก�8 0.35 ?36 0.52%(w/v) 
�	
3<	.�8 �	��ก�.�
5"=4��5ก�"�.�5ก(�	
)9%
9%" ��
��C �	�W/	?
3  cypermethrin =
/
0
(5A�
8���1"ก	�9�8=3/?
3  (��=3/=.%"%��ก�/	 20% �	��ก�..� .D �0��ก�..%�� )��	"�3?36)
�	"�3
�0�(�	
)9%
9%" 1% �	
	�;��8��C ก	�ก�"9� *"�"1�Y�ก=.%
	ก�0��5. 
04�C"�0�18)�0�*	�"%��ก�/	 
10% �� 3 
	 (�� �	��ก�.)"0� ?36�0)�0�. ,.�4�C"�0�18)�0�*	� 10-20% ?36 20-50% '	�1"             
24 ����,
 �	
3<	.�8 �	��ก�.4���
5"=4���C �	
�"�.�0��ก�..%��)qก)>"
0$�6���:�'	4��<	1"ก	���8��C 
ก	�ก�"9� *"�"1�Y�ก?36=
/
0(�	
?�ก�/	 �	 �;���ก�8ก35/
(�8(5
  

 $��6V����  
A0��)�@)7��� ?36 $�6'	4��A�  40�64�O"4 �� (2548) �Dก@	F�:�[�	 
�0�'	47	ก�%")�%	�	�
/�
 ,.��ก�.�	�7	ก�/�"9� 3<	�%"1�%.�" )$3��ก9� 3<	�%"1�%.�"?3618
9� )�%	�	�
/�
.%�� 80% )��	"�3 7	กก	��.��8(�	
)$B"4�@�/���� 
0����� ,.�1�% brine shrimp 
48�/	 �	��ก�.7	ก)$3��ก
0(�	
)$B"4�@�/�)>33�
	ก�0��5.)
���)�0�8ก�8�	��ก�.7	ก3<	�%"1�%.�"
?3618 ,.�
0(/	 LD50  )�/	ก�8 560.29 ?36 0.301 ppm �0�)�3	 24 ?36 48 ����,
 �	
3<	.�8   

 �5���	 �	�"��กก�7, ���"	 (�,ก���, ก"ก�� ��
4�	�"�, ?36 A�|*��� �	"6)" (2548) 
�Dก@	��:0ก	��ก�.�	���กF�:�[?36ก	��.��8$�6���:�'	49� �	��/�?
3 ����E4��9� 4�� 4 �"�. 
(�� *"�"�	�*�	ก 9/	3�  )
3G.
�"?ก� ?36*	 =*3 ,.�ก	��ก�.?883<	.�8�/�".%������<	
363	��0�
0(�	
?� 9� 9�C�?�ก�/	 ก�" Y3ก	��.3� 48�/	 �	��ก�.�0��ก�..%������<	363	��0�
0
(�	
?� 9� 9�C��/	 ก�" �/ Y3�/�ก	��	�9� *"�"ก�6�E%Y�ก�0�1�%�.��8?�ก�/	 ก�" ,.��	��ก�.
*"�"�	�*�	ก (�ก�..%��"C<	), 9/	3� (�	��ก�.Y�
), )
3G.
�"?ก� (�ก�..%��)qก)>" )
�	"�3 
?36"C<	) ?36*	 =*3?.  (�ก�..%��"C<	) �<	1*%*"�"�	� 77.88, 32.14, 100 ?36 56.67% 
�	
3<	.�8 7	กก	��.3� ?�. 1*%)*G"�/	 �	��ก�.7	ก4���0�
0Y3�/�����	ก	��	�9� *"�"�E 
�0��5. (�� �	��ก�.7	ก
�"?ก��0��ก�..%������<	363	� 3 �"�. (�� )qก)>" )
�	"�3 ?36"C<	 

 "�"���	 7��:��

	 ?36 ����4��A  ��"�	(
 (2549) �Dก@	$�6���:�'	41"ก	�)$B"

�	�W/	?
3 9� "C<	
�"*�
�6)*�7	ก18�E(	3�$����0�)กG81"F.E?3% ?36F.E�"�/�*"�"ก�6�E%Y�ก 
,.���:075/
184�� 48�/	 "C<	
�"*�
�6)*��0�)กG81"F.E?3% 7	ก).��"4F�7�ก	�" 2546 
0$�6���:�'	4
1"ก	�)$B"�	�W/	?
3 �E �5. ,.�
0(/	 LC50 �/�*"�"ก�6�E%Y�ก 5.64% (v/v) �� 3 
	(��7	ก
).��"
ก�	(
;D 
0"	(
 2547 >D� (/	 LC50 �/�*"�"ก�6�E%Y�ก)�/	ก�8 6.87 ?36 8.34% (v/v) "C<	
�"
*�
�6)*��0�)กG81"F.E�"7	ก).��"ก�"�	�" 2547 
0$�6���:�'	41"ก	�)$B"�	�W/	?
3 �E �5. 
,.�
0(/	 LC50 �/�*"�"ก�6�E%Y�ก 5.72% (v/v) �� 3 
	(��7	ก).��"4F@'	(
;D ก�ก�	(
 
2547 >D� (/	 LC50 �/�*"�"ก�6�E%Y�ก)�/	ก�8 7.31 ?36 8.23% (v/v) �	
3<	.�8 
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�5�	 �5"���0�6 ?36 7<	3�  ��
��5,� (2549) �	� 	"�/	 )
����.3� 1�%�	��ก�.1"4��
�
5"=4�� ��4��ก=�� =.%?ก/ .0$30 �643E ?364��ก=�� ก�8*"�"ก�6�E%Y�ก��� 3 ,.���:0ก	�75/
184�� 
(�	
)9%
9%" 10% Y3$�	กx�/	�	��ก�.7	ก.0$30
0$�6���:�'	4
	ก�0��5. ,.�
0Y3�<	1*%*"�"
ก�6�E%Y�ก�	� 96.0% *3� ก	��.3�  72 ����,
  ?36*3� ก	��.3�  15 ��" 48�/	�	��ก�.7	ก
.0$30.0�0��5.1"ก	���8��C ก	�)7���)��8,�9� *"�"ก�6�E%Y�ก=.% 100% ,.��0�*"�"ก�6�E%Y�ก=
/
�	
	�;)7���)��8,�7")9%	.�ก?.%=.% �	��ก�.�0�1*%Y3�� 3 
	 (�� �	��ก�.7	ก4��ก=�� 4��ก=��
?36.0$30 ?36�643E 
0Y31*%*"�"ก�6�E%Y�ก�	� 32.0, 16.0 ?36 12.0% �	
3<	.�8*3� ก	��.3�  
72 ����,
  ,.�
0(/	 LT50 )�/	ก�8 87.70, 126.91 ?36 186.61 ����,
 �	
3<	.�8 ?36*3� ก	��.3�  
15 ��" Y3$�	กx�/	�	��ก�.7	ก4��ก=��?36.0$30 7	ก4��ก=�� ?367	ก�643E��8��C ก	�)7���)��8,�
9� *"�"=.% 84, 84 ?36 72% �	
3<	.�8 
 7��	4� ,4:�[ 	
, ก53����  ������O"�, ����4�  ( ����.�[, ?36 �54��A0  ,4:�[?4 45/
 (2549) 
�%	 ;D 1" 7<	3�  ��
��5,� (2551) �	� 	"�/	 7	กก	��Dก@	�.��8$�6���:�'	49� �	��ก�.7	ก
4�� 6  �"�. (�� 18"%��*"/	 18)30��" 18�6=(�% 9
�C"��" 9/	 ?36 *"�"�	�*�	ก �0��.��8ก�8
*"�"ก�6�E%Y�ก����0� 3 ,.���:0ก	�ก�" Y3$�	กx�/	 �	��ก�.7	ก18"%��*"/	.0�0��5. 
0Y3�<	1*%
*"�"ก�6�E%Y�ก�	� 36.66% �� 3 
	(�� *"�"�	�*�	ก 9/	 ?36 18)30��" 
0Y3�<	1*%*"�"
ก�6�E%Y�ก�	� 30.23, 18.18 ?36 11.66% *3� 7	ก)กG8�	��ก�.=�%1"�E%)�G" 1 ).��" ?36"<	ก3�8
	
�.��8)*
��").�
 Y3$�	กx�/	�	��ก�.7	ก*"�"�	�*�	ก1*%Y3.0�0��5. 
0Y3�<	1*%*"�"ก�6�E%Y�ก
�	� 59.26% �� 3 
	 (�� �	��ก�.7	ก18"%��*"/	 18)30��" ?36 9
�C"��" 
0Y3�<	1*%*"�"ก�6�E%Y�ก
�	� 21.66, 20.00 ?36 11.67% �	
3<	.�8 
 Supaporn Noppakundilograt (1990) =.%�Dก@	� (�$�6ก�8�	 )(
01";�8?;8"C<	 
48�/	�	��ก�.7	ก�	ก9� ;�8?;8"C<	>D� �ก�..%��(3�,�X���

0�	�$�6ก�8��E/ 9 �"�. =.%?ก/ 
sulfur, esters, alcohols (C(21)-C(26), carboxylic acids (C(20)-C(28), triterpene lupeol, sterols 
)�/" Beta-sitosterol, campesterol, stigmasterol ; rotenone 6a, 12a-dehydro-alpha-toxicarol 
?36ก35/
�0�=
/$�	กx���� =.%?ก/ yellow needles m.p.222 degree C (decomp.)  48�/	 Rotenone 
0
4�@�/�$3	  
0�	� 	"�/	 sulfur(S8) ?36 lupeol 
0Y3��8��C ก	�)9%	�<	3	�9� )��C��	 �<	*��8 
Rotenone ?36 6a, 12a-dehydro-alpha-toxicarol 1�%$i� ก�"ก<	7�.?
3 =.% 
 Singh et al. (2000) =.%�Dก@	� (�$�6ก�8�	 )(
0 (5A�
8���1"ก	��%	")��C��	?36W/	
?
3 9� )* %	)�/	)ก0�. ,.���)(�	6*�.%�� HPLC and GC-MS 48�/	
0�/�"$�6ก�8�/	  #  39 �"�. 
0
$��
	A 96.9% 9� "C<	
�"*�
�6)*���C *
. �/�"$�6ก�8�0��<	(�� =.%?ก/ linalool (62.1%), 
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terpinen-4-ol (17.2%), -terpineol (2.4%), -terpinene (1.9%), -cadinol (1.5%), geraniol 
(1.4%), nerol (1.4%), -terpinene (1.0%), spatulenol (1.0%) and T-cadinol (1.0%)  ?36)
���
�Dก@	.%�� HPLC 48�/	$��
	A9�  linalool  )4��

	ก9DC")$B" 87.5%  "C<	
�"*�
�6)*�"0C76
0
(5A�
8����%	")��C��	�"�. Curvularia pallescens, Aspergillus niger ?36 Fusarium 

graminearum  ?36W/	?
3 �"�. white termite (Odontotermes obesus Rhamb.) 
Leatemia and Isman (2003) �Dก@	ก	�1�%�	��ก�.*�	8.%��)��	"�37	ก)
3G.

9� �5)�0�")�� (Annona muricata) "%��*"/	 (A. squamosa) 3� ก�  (Lansium domesticum) 
?36ก�6�%�" (Sandoricum koetjape) )4�����8��C ก	�)7���)��8,�9� *"�"ก�6�E%Y�ก (Spodoptera 
litura) ,.�)$�0�8)�0�8ก	�)กG8��� �.3� 7	ก4�C"�0�?36�6�6)�3	�0�?�ก�/	 ก�" 48�/	 �	��ก�.
7	ก)
3G."%��*"/	
0$�6���:�'	4�E ก�/	��/	 
0"���<	(��ก�8�	��ก�.7	ก)
3G.�5)�0�")�� ,.�
0
$�6���:�'	4�E )$B" 20 )�/	 48�/	)
3G."%��*"/	>D� )กG87	ก Namlea .1*%�	��ก�.>D� 
0$�6���:�'	4
1"ก	���8��C ก	�)7���)��8,�9� *"�"�E �0��5. 
0 EC50 )�/	ก�8 191.7 ppm "C<	*"�ก�. ?3648�/	
0
(�	
?�ก�/	 �	 �;����6*�/	 4�C"�0��0�)กG8)
3G.�5)�0�")��?36"%��*"/	 ?�/=
/
0(�	
?�ก�/	 ก�8
3� ก� ?36ก�6�%�"  

Vanida Chairgulprasert, Pintip Jantharatep, and Kittipong Longsa (2006) �Dก@	
$�6���:�'	41"ก	�W/	*"�"ก�6�E%Y�ก9� �	��ก�.*�	8)qก)>" =.(3�,�
0)�" ?36)
�	"�3 7	ก
18)�
G. 18�<	
�  18�<	,�  189
�C".<	 ?36)* %	9
�C".<	 ,.�ก	��.��8)8�C� �%" 1�%�	��ก�.*�	8
?�/36�"�.)9%
9%" 50% (,.� ""./$��
	��) 48�/	�	��ก�.*�	8)qก)>" 3 �"�.7	ก18)�
G. 18�<	
�  
?36)* %	9
�C".<	 
0��ก�'	41"ก	�W/	*"�"ก�6�E%Y�ก1"�6�6�0� 2 1"ก	��.��8$�6���:�'	4�	�
�ก�.*�	8)qก)>"�0�(�	
)9%
9%"�/	  # ก�")$B")�3	 72 ����,
  48�/	�	��ก�.*�	8)qก)>"9� )* %	
9
�C".<	
0$�6���:�'	4�E �5. ��C ,.���:0�	 ก	�ก�"?36�	 ก	���
Y�� 
0(/	 LC

50 
��<	�5.)�/	ก�8 11% 

?3613% �	
.%���	��ก�.*�	8)qก)>"7	ก18)�
G.
0(/	 LC
50 

28% ?36 27% 1"ก	��.��8

��8��C ก	��	 =9/9� ?
/Y0)��C� �	��ก�.*�	8)qก)>"7	ก4����C  3 �"�. �	
	�;��8��C ก	��	 =9/8"
18(6"%	=.% "�ก7	ก"0C�	��ก�.*�	8)qก)>"7	ก)* %	9
�C".<	 �	
	�;3.$��
	A$�6�	ก�*"�"8"
�%"Y�ก=.%.0�0��5.  
    XiangFei, ZuHua, and YingLi (2006) �Dก@	Y39� �	��ก�..%��)��	"�37	ก
)$3��ก�%
>��>E
	 (Citrus unshiu Marc.) �/�*"�"ก�6�E%Y�ก?36*"�"ก�6�E%*�
 1"
*%� $x�8���ก	� ,.��Dก@	ก	���8��C ก	�ก�" "C<	*"�ก����0�)4��
9DC"?36ก	��	�9� *"�"�0�ก�"18
(6"%	)(3��8.%���	��ก�. 48�/	 ก	�ก�"18?36"C<	*"�ก���9� *"�"3.3  ����	ก	��	�9� 
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*"�")4��
9DC" ?3648�/	 Y3�/�*"�"76)4��
9DC"�	
(�	
)9%
9%"9� �	��ก�.�0�)4��
9DC" ก	��	�
9� *"�"ก�6�E%*�
76�E ก�/	ก	��	�9� *"�"ก�6�E%Y�ก�0�(�	
)9%
9%").0��ก�" ��5$=.%�/	�	��ก�.
.%��)��	"�37	ก)$3��ก�%
>��>E
	
0Y31"ก	�ก<	7�.*"�"ก�6�E%*�
=.%.0ก�/	*"�"ก�6�E%Y�ก 

 
 
 
 

 
 
 


