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N#AP/�  �O/�O@ห% คB� @�ห#A/!@!#�@%N/%R�!์R0P #N%2(2!  (mixed  hydrolase) 
#?PQ�O  NอสN�อ1>Nค?0  Pคไล  &?O/%  21  (ดีอี3)  (Escherichia  coli  BL21  (DE3))  N'O%N�%%์N�O@&O@% 

 
 

P "#?PN'O%�@#2!ค/#�O@ห% คB� @�ห#A/!@!#�@%�/�N/%R�!์R0P #N%2(2!  (mixed  hydrolase)   
#?PQ�O  NอสN�อ1>Nค?0  Pคไล  &?O/%  21  (ดีอี3)  (Escherichia  coli  BL21  (DE3))  N'O%N�%%์N�O@&O@%   
N'O%2@##O@ค/@!2>/@ #?PQ�ON'O%(%>! ?��์#O@ค/@!2>/@ ห#A/�N@N�AQ/#?PQ�O2O@ห#?&/@ห@#  ห#A/2@##?PQ�O
N'O%2@#2O@ค?ญห#A/2@#//�$#$>N  (active  ingredient)  �@P�R O'#>N!>%ค/@!'%/  ?"O%>�>�@#�@
/%Bญ@!!@!คO@O%>%O@�/�ค�>�##!�@#/@ห@#!@!N�AP/%R��/�'#>�@0�#>##/�2@$@#�2B�/N@ O/" 
/?!"BN�A/'%/@ห@# 

/@0?"/O@%@�!@!ค/@!Q%  (�)  �/��O/  4  (1)  OหN�'#>�@0�#>##/�2@$@#�2B�  (�&?&#?P  412)   
�.0.  2562  //�!@!ค/@!Q%�#>#@�&?ญญ?!>/@ห@#  �.0.  2522  N#AP/�  (%>! ?��์#O@ค/@!2>/@  
ห#A/�N@N�AQ/#?PQ�O2O@ห#?&/@ห@#  %�/?%#?P  2  !B%@ค!  2562  2O@%?��@%ค�>�##!�@#/@ห@#O%>"@ 
!@!คO@O%>%O@�/�ค�>�##!�@#/@ห@#Q%�@#'#>�B!ค#?Q�#?P  2-2/2566  N!AP//?%#?P  25  �?%"@"%  2566   
�@�'#>�@0�@#QหOค/@!NหO%�/&คB� @�ห#A/!@!#�@%�/�(%>! ?��์#O@ค/@!2>/@ ห#A/�N@N�AQ/ 
#?PQ�O2O@ห#?&/@ห@#   ?�!N/R'%?Q 

�O/ _ N/%R�!์R0P #N%2(2!  (mixed  hydrolase)  #?PQ�O  NอสN�อ1>Nค?0  Pคไล  &?O/%  21   
(ดีอี3)  (Escherichia  coli  BL21  (DE3))  เป็นN�%%์N�O@&O@%  !O/�!?คB� @�ห#A/!@!#�@%   ?�!N/R'%?Q 
�AP/N/%R�!์ : N/%R�!์R0P #N%2(2!  (mixed  hydrolase)  #?PQ�O  NอสN�อ1>Nค?0  Pคไล  &?O/%  21   
(ดีอี3)  (Escherichia  coli  BL21  (DE3))  N'O%N�%%์N�O@&O@%  !O/�'#>�/& O/"N/%R�!์#?Q�ห!   a  �%>    
R OO�N 

_) N/%R�!์N!##>%  �@#@R#//%  R0P #N%2  (Methyl  parathion  hydrolase)  (%>!�@� 
�B%>%##?"์ ? O'#�?%$B�##!�@P�!?  NอสN�อ1>Nค?0  Pคไล  &?O/%  21  (ดีอี3)  (Escherichia  coli  BL21  (DE3))   
N'O%N�%%์N�O@&O@%  O%>!?ห%N/"�?%$B�##!#?P2#O@�N/%R�!์%?Q�@�  ออกPค1Oบคท1?/  2'?�?2์  N/O!231   
(Ochrobactrum  sp.  M231) 

`) N/%R�!์/?%#>%N/R!N 2  (Arylamidase)  (%>!�@��B%>%##?"์ ? O'#�?%$B�##!�@P�!?  NอสN�อ1>Nค?0   
Pคไล  &?O/%  21  (ดีอี3)  (Escherichia  coli  BL21  (DE3))  N'O%N�%%์N�O@&O@%  O%>!?ห%N/"�?%$B�##! 
#?P2#O@�N/%R�!์%?Q�@�  ออกPค1Oบคท1?/  2'?�?2์  �?�?-2  (Ochrobactrum  sp.  PP-2) 

a) N/%R�!์R�#?##/" ์ - R0P #R%�์  ค@#์&/�?N/2N#/N#2  (Pyrethroid-hydrolyzing   
carboxylesterase)  (%>!�@��B%>%##?"์ ? O'#�?%$B�##!�@P�!?  NอสN�อ1>Nค?0  Pคไล  &?O/%  21  (ดีอี3)   
(Escherichia  coli  BL21  (DE3))  N'O%N�%%์N�O@&O@%  O%>!?ห%N/"�?%$B�##!#?P2#O@�N/%R�!์%?Q�@�   
บ@�>ลล?ส  �?N1?0ส  &?�?�?01  (Bacillus  cereus  BCC01) 
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�AP/#?P"/!#?&!@!#>&&  IUBMB :   
1) Aryldialkylphosphatase  ห#A/  Methyl  parathion  hydrolase  (EC  3.1.8.1) 
2) Membrane  alanyl  aminopeptidase  ห#A/  Arylamidase  (EC  3.4.11.2) 
3) Pyrethroid  hydrolase  ห#A/  Pyrethroid-hydrolyzing  carboxylesterase  (EC  3.1.1.88) 

คB�%?�1�> :  N/%R�!์R0P #N%2(2!  (mixed  hydrolase)  R O�@��#>&/%�@#(%>!P "�@#N�@>N%?Q"� 
�B%>%##?"์  NอสN�อ1>Nค?0  Pคไล  (Escherichia  coli)  #?P(N@%�@# ? O'#�?%$B�##!  3  2@"�?%$B์  #N/!�?%   
(co  culture)  Q%"?�'�>�#�์�?/ @� @"Q!O2 @/>ค/&คB!#?PNห!@>2!  N/%R�!์R0P #N%2�>"C�'% '%N/" 
//�2CN @"%/�N�%%์Q%%QO@N%?Q"�N�AQ/  O%>"C�O"�//��@�N�%%์ O/"�#>&/%�@#'ัP%Nห/?P"�  �#/�   
O%>#O@QหO!�!>�/%  /@�N!>!/?!"B/AP%N�AP/�N/"QหOค�2 @�ห#A/"A /@"B�@#N�O&#?�1@�/�N/%R�!์   
!?  `  %?�1�>  R OO�N 

1) (%>! ?��์N/%R�!์R0P #N%2(2!  %?�1�>�/�Nห%/Q22?Nห%A/�/N/%  '#>�/& O/" 
 1.1) N/%R�!์R0P #N%2(2!Q%&?�N�/#์R�%�?%  #O/"%>  50  P "'#>!@!# 
 1.2) �%?N�/#/%  (INS  422)  #O/"%>  50  P "'#>!@!# 
`) (%>! ?��์N/%R�!์R0P #N%2(2!  %?�1�>(�  '#>�/& O/"   
 `._) N/%R�!์R0P #N%2(2!Q%&?�N�/#์R�%�?%  #O/"%>  ๘^  P "%QO@ห%?� 
 `.`) %QO@!@%##?0@P%2  (CAS  6138-23-4)  #O/"%>  `^  P "%QO@ห%?� 

�O/�O@ห% N��@> :   
-  !?ค/@!N�O!�O%�/�P'#!?%  R!N%O/"�/N@  5  !>%%>�#?!!N/!>%%>%>!# 
-  !?คN@�>��##!�/�N/%R�!์R0P #N%2  3  �%>    ?�%?Q 
 1) Methyl  parathion  hydrolase  activity >  35  U/ml 
 2) Arylamidase  activity >  6  U/ml 
 3) Pyrethroid-hydrolyzing  carboxylesterase  activity >  3  U/ml 
-  !?คN@O/�#>/>!?  (Activity)  R!N%O/"�/N@#O/"%>  85  �/�O/�#>/>!?�/�N/%R�!์!@!#?PO�O� 

�O/�O@�? 2@#O'%�'% : 
-  !#/�R!N�&�B%>%##?"์ ? O'#�?%$B�##!  Q%  1  �#?!  �#�?#?PN'O%N/%R�!์�@P�R O�@��B%>%##?"์

 ? O'#�?%$B�##! 
-  !#/��&Pค%>�/#์!  R!NN�>%  a^  !N/�#?!P "/>$?  N/O!  �?  N/O% 
-  !#/�R!N�&/?PคR%  Q%  `_  �#?! 
-  !#/�R!N�&�?%P!N%%%@  Q%  `_  �#?! 
-  !#/�R!N�&�>��##!�@#!O@%�B%�?�  (Antibiotic  activity) 
-  2@#ห%C  R!NN�>%  3  !>%%>�#?!!N/�>P%�#?! 
-  !>�?P/  R!NN�>%  5  !>%%>�#?!!N/�>P%�#?! 
-  '#/#  R!NN�>%  1  !>%%>�#?!!N/�>P%�#?! 
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�@#&##�BO%>�@#N�O&#?�1@ :   
-  N�O&Q% @�%>&##�B#?P'> 2%>#  #?P/B�ห C!>  4-8  /�0@N�%N�?"2  R ON'O%N/%@  2  '?   

ห#A/#?P/B�ห C!>  30-37  /�0@N�%N�?"2  R ON'O%N/%@  3  N A/%  2O@ห#?&2C!#Nห%/  O%>  12  N A/%   
2O@ห#?&2C!#(� 
คO@N!A/%ห#A/�O/O%>%O@�@#Q�O : 

-  �ห%?�N%?P"��@#2C  !�  2O@ห#?&(%>! ?��์N/%R�!์R0P #N%2(2!%?�1�>(� 
�O/ ` '#>�@0%?QQหOQ�O&?�ค?&!?Q�O!N/?%"? �@�/?%'#>�@0Q%#@��>��@%BN&�1@N'O%!O%R' 
 

'#>�@0  �  /?%#?P  29  �?%"@"%  �.0.  `_`6 
R�0@%   ?P%คBO! 

N%�@$>�@#ค�>�##!�@#/@ห@#O%>"@ 
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