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'/>N,#�อ�อ@ค@/ห/Eอ2"@%#CP#C PQหO&/B�@/2O/-2@$@/�>�DP�!Oอ� AN%B%�@/!@-///คห%DP�     
Oล>///ค2อ�  QหON'็%R'!@-#CP/?�-%!/CP .คAO%>%ํ@�อ�ค�>�//-�@/'/>�@0�Aห% Q%/@��B��@%FN&�1@ 
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�Oอ  _a  N�O@�อ�ห/Eอ(GOค/อ&ค/อ�.@%*@ห%>ห/EอO*#CP-C2O/-NคลEPอ%#CP  !Oอ� AN%B%�@/QหO2O/-
NคลEPอ%#CP"G�2F�ล?�1�>!ลอ N/ล@#CPN'> QหO&/B�@/  P .QหO%ํ@2F�ล?�1�>Q%�Oอ  _`  ///คห%DP�-@Q�O&?�ค?& O/.
P .อ%FPล-  Oล>QหO AN%B%�@/   ?�!NอR'%CQ 

(_)  �? QหO-C"?�N�O&�?�2B P�'�B�Gล#C P2@-@/"/อ�/?&2B P�'�B�GลR O-@��/N@"?�N�O&�?�%QA2>อ@        
P .#Nอ/>&@.Oล>"?�N�O&�?�2BP�'�B�Gล!Oอ�อ.GNQ%2,@* C  R-NO!�ห/Eอ�ํ@/F   Oล>2@-@/"'Oอ��?%2?!/O์-ล�  
ห/Eอ*@ห>%ํ@P/คR O  #?Q�%CQ  "?�N�O&�?�2BP�'�B�Gล!Oอ�-C#Nอ/>&@.อ@�@0#CP2G�*O%หล?�ค@�อ�.@%*@ห%>     
ห/EอO*  ห/Eออ.GNQ%!AOห%N�#CPR-N2N��ลBP%Nห-O%/&�/% 

(`)  N-E Pอ"?�N�O&�?�2B P�'�B�GลN!O-ห/EอNลB�Q�O�@%  !Oอ��%2BP�'�B�GลR'�ํ@�? Q%/>&&�ํ@�?          
2BP�'�B�Gล#CPR O-@!/�@%!@-�Oอ  _f 

(a)  Q%�/�C#CP2O/-NคลEPอ%#CP-C/>&&�ํ@�? 2BP�'�B�Gล  �@//>&@.%QA#BQ�Oล>�@�!>�อ%!Oอ�(N@%
�@/�ํ@�? 2BP�'�B�GลOลO/  P .%QA#BQ�Oล>�@�!>�อ%%?Q%!Oอ�R O-@!/�@%!@-�Oอ  _g  ///คห%DP� 

(b)   AN%B%�@/อE P%Q !@-#C P/ ?�-%!/CP .คAO%>%ํ@�อ�ค�>�//-�@/'/>�@0�Aห%             
Q%/@��B��@%FN&�1@ 

Q%�/�C#CPO*Q�ON'็%#CPอ.G Nอ@0?.'/>�Aห/EอO*#CP-C2O/-NคลEPอ%#CP   �DP�R-N-C"?�N�O&�?�2BP�'�B�Gล            
ห/EอR-N2@-@/"2G&2BP�'�B�Gล�@�"?�N�O&�?�2BP�'�B�GลR'�ํ@�? R O   QหOO* ?��ลN@/�? QหO-C2O/-R/O&%*EQ% B%  
P .QหO%ํ@�Oอ  __  -@Q�O&?�ค?&P .อ%FPล- 

�Oอ  _b  (GO#CP�? QหO-C2O/-�?P/ค/@/  !Oอ��? QหO2O/-�?P/ค/@/!?Q�อ.GNQ%&/BN/�#CP-Cค/@-'ลอ ,?.         
!Nอ�C/B!Oล>#/?*.์2B%�อ�(GOQ�O&/B�@/  Oล>!Oอ� AN%B%�@/QหO2O/-�?P/ค/@/"G�2F�ล?�1�>!ลอ N/ล@          
#CPN'> QหO&/B�@/   ?�!NอR'%CQ 

(_)  *EQ%  (%?�  หล?�ค@  Oล>'/>!G�อ�หOอ�2O/-  //-#?Q�2F�,?��์-Cค/@-'ลอ ,?.  -?P%ค�
O�O�O/�  #%#@%!Nอ�@//?&%QAห%?�  R-N�NอQหON�B อ?%!/@.ห/EออF&?!BNห!F!Nอ(GOQ�O&/B�@/  Oล> GOลQหO2>อ@ 
*/Oอ-Q�O�@%อ.GNN2-อ  //-#?Q�-C�@/"N@.N#อ@�@0#CP C 

(`)  �? QหO-C%QAQ�O#CP2>อ@ Oล>N*C.�*อ2Aห/?&Q�O�@% 

(a)  �? QหO-CอN@�ลO@�-Eอ*/Oอ-2&GNห/Eอ(ลB!,?��์อEP%Q 2Aห/?&#Aค/@-2>อ@ -Eอ�DP�*/Oอ-Q�O�@% 

(b)  �? QหO-C2@.�C %QA�ํ@/>#CP2>อ@ Oล>อ.GNQ%2,@**/Oอ-Q�O�@%  ห/Eอ�/> @1�ํ@/>�%B .FN.
Oล>�/>�@.!?/R O�N@.N-EPอN'?.�%QA�DP�2@-@/"#BQ�ล�Q%P"2O/-R O   Q%�/�C#C P�/> @1�ํ@/>N'็%�%B             
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#CPR-N2@-@/"#BQ�ล�Q%P"2O/-R Oห/Eอ/>&&�ํ@�? 2BP�'�B�GลR-N2@-@/"/อ�/?&�/> @1�ํ@/>R OQหO//&//-
�/> @1�ํ@/>#CPQ�OOลO/Q2N#CP/อ�/?&-Gล)อ.#CP"G�2F�ล?�1�>  2>อ@   -C)@'> -B �B   อ.G NQ%2,@* C         
R-N/?P/�D-  Oล>N�O&�%R'�ํ@�? อ.N@�"G�2F�ล?�1�>  N*EPอ'Oอ��?%�@/O*/N�/>�@.�อ�N�EQอP/ค�@��/> @1
�ํ@/>#CPQ�OOลO/ 

(c)  �? QหO-C/>&&�ํ@�? 2BP�'�B�Gล!@-�Oอ  __  ///คห%DP�  ห/Eอ�? QหO-C"?�N�O&�?�2BP�'�B�Gล       
!@-�Oอ  _a  ///คห%DP�  (_)  Oล>N-EPอ"?�N�O&�?�2BP�'�B�GลN!O-!Oอ��%2BP�'�B�GลR'�ํ@�? Q%/>&&�ํ@�?          
2BP�'�B�Gล//-!@-�Oอ  _f 

(d)  N-EPอN2/O�2BQ%�@/Q�O�@%  !Oอ��ํ@�? 2BP�'�B�Gล#CP!�คO@�อ.N@�"G�!Oอ�  Oล>/EQอ"อ%  //-#?Q�
'/?&*EQ%#CPQหOอ.GNQ%2,@*#CPR-N-C(ล�/>#&!Nอ2F�,@*�อ�'/>�@�% 

(e)   AN%B%�@/อE P%Q !@-#C P/ ?�-%!/CP .คAO%>%ํ@�อ�ค�>�//-�@/'/>�@0�Aห%             
Q%/@��B��@%FN&�1@ 

2N/%#CP  ` 

2F�ล?�1�>Q%�@/�%2BP�'�B�Gล 

�Oอ  _c  (GO-Cห%O@#CP�? �@/2BP�'�B�Gล!Oอ��%2BP�'�B�GลQหO"G�2F�ล?�1�>   ?�!NอR'%CQ 
(_)  �? QหO-C.@%*@ห%>�%2B P�'�B�GลOล>อF'�/�์#C P� ํ@N'็%!@-#C P�Aห% R/OQ% �Oอ  _e               

#CP-C�A%/%N*C.�*อ�?&�@/QหO&/B�@/ 

(`)   AN%B%�@/2G&2BP�'�B�GลQ%�N/�N/ล@#CPNห-@>2-  P .!Oอ�-C-@!/�@/'Oอ��?%�ลBP%Q%��>           
#CP#A�@/2G&2BP�'�B�Gล  N*EPอR-NQหO/&�/%(GO#CP*?�อ@0?.Q%อ@ค@/ห/Eอ2"@%#CPQ�ลONคC.��%N'็%Nห!F/ํ@ค@� 

(a)  #Aค/@-2>อ@ #Nอ2Aห/?&Q�O2G&2BP�'�B�Gลหล?��@�2G&2BP�'�B�GลN2/O�OลO/P .�@/2G&%QA
2>อ@ �@�"?�N*EPอลO@�,@.Q%#Nอห/Eอ2@.2G&Oล>#Aค/@-2>อ@ #Nอห/Eอ2@.2G& O@%%อ�#CP2?-(?22BP�'�B�Gล        
 O/.%QA.@�N@N�EQอ 

(b)  Q%�/�C#C P-C2B P�'�B�Gล!�หลN%ห/Eอ/? P/Rหล  QหO#Aล@.N�E QอP/ค O/.%QA.@�N@N�E QอOลO/               
#Aค/@-2>อ@  O/.%QA 

(c)  �? QหO-CอF'�/�์'Oอ��?%อ?%!/@.2N/%&Fคคล#CPNห-@>2-Oล>-C2,@**/Oอ-Q�O�@%2Aห/?&
(GO'�B&?!B�@%2G&Oล>�%2BP�'�B�Gล  //-#?Q��? QหO-CอF'�/�์ห/EอNค/EPอ�-Eอ'Oอ��?%อF&?!BNห!F#CPอ@�N�B �DQ%�@�
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�@/'�B&?!B�@%  Oล>!//�!/@ค/&คF-QหO-C�@/Q�OอF'�/�์ห/EอNค/EPอ�-Eอ ?��ลN@/  //-#?Q��? QหO-CอF'�/�์
2Aห/?&�@/'�-*.@&@ลN&EQอ�!O%R/O'/>�A.@%*@ห%>�%2BP�'�B�Gล 

(d)  (GO'�B&?!B�@%2G&Oล>�%2BP�'�B�Gล!Oอ�2/-N2EQอ(O@-B �B   "F�-Eอ.@�ห%@  (O@'> '@�'> �-G�
Oล>2/-/อ�N#O@*EQ%.@�หFO-O�O�  //-#?Q�!Oอ�#Aค/@-2>อ@ "F�-Eอ.@�ห%@Oล>/อ�N#O@*EQ%.@�หFO-O�O�#F�
ค/?Q�หล?��@/'�B&?!B�@% 

(e)  !Oอ�#Aค/@-2>อ@ .@%*@ห%>�%2BP�'�B�Gลหล?��@�#CPออ�'�B&?!B�@%อ.N@�%Oอ./?%ล>ห%DP�ค/?Q�  
%QAN2C.#CPN�B �@��@/#Aค/@-2>อ@ !Oอ�N�O@2G N/>&&&ํ@&? ห/Eอ�ํ@�? %QAN2C.   ห/Eอ&Nอ�D-P .&Nอ�D-      
!Oอ�อ.GNหN@��@�O-N%QA  คG  คลอ�  ห/EอOหลN�%QA$//-�@!BR-N%Oอ.�/N@2B&N-!/ 

(f)  !Oอ��? QหO-C2"@%#CPN�*@>#CP-C�%@ �/O@��/@�N*C.�*อ2Aห/?&�อ N�O&.@%*@ห%>�%2BP�'�B�Gล 

(g)  หO@-%ํ@.@%*@ห%>�%2BP�'�B�GลR'Q�OQ%�B��//-อEP%  Oล>หO@-%ํ@2BP�'�B�GลR'#BQ�Q%#CP2@$@/�> 

(_^)   AN%B%�@/อE P%Q !@-#CP/?�-%!/CP .คAO%>%ํ@�อ�ค�>�//-�@/'/>�@0�Aห%           
Q%/@��B��@%FN&�1@ 

�Oอ  _d  (GO-Cห%O@#CP�? �@/2BP�'�B�Gล!Oอ��? QหO(GO'�B&?!B�@%�DP�#Aห%O@#CP2G&Oล>�%2BP�'�B�GลR O/?&
�@/!//�2F�,@*'/>�A'?  Oล>R O/?&�@/)@�อ&/-ค/@-/GON�CP./�?&�@/�? �@/2BP�'�B�Gล  #?Q�%CQ  !@-หล?�N���์  
/B$C�@/  Oล>N�EPอ%R�#CPอ$B& C�/-อ%@-?.'/>�@0�Aห% Q%/@��B��@%FN&�1@ 

�Oอ  _e  .@%*@ห%>2Aห/?&�%2BP�'�B�Gล!Oอ�-Cล?�1�>   ?�!NอR'%CQ   
(_)  "?�#CPQ�O&//�F2BP�'�B�Gล!Oอ�-C)@N'> Oล>'> อ.GN O@%&%  P .2@-@/"'> R O-B �B   R-N/?P/�D-

Oล>'Oอ��?%�ลBP%  2?!/์  O-ล�  ห/Eอ*@ห>%ํ@P/คR O 
(`)  #Nอห/Eอ2@.#CPQ�O2G&2BP�'�B�Gล!Oอ�R-N/?P/�D- 

(a)  -CอF'�/�์2G&2BP�'�B�Gล#CP2@-@/"2G&!>�อ%ห%?�R O  Oล>-C-@!//? 2BP�'�B�Gล#CPอ.GNQ%2,@*    
#CPQ�O�@/R O C 

(b)  -C�Nอ�N�O&อF'�/�์#Aค/@-2>อ@ '/>�A.@%*@ห%>�%2BP�'�B�Gล  N�N%  "?�Q2N%QA  R-O�/@   
Oล>%QA.@�N@N�EQอ 

(c)  &%!?/"?�#CPQ�O&//�F2BP�'�B�Gล!Oอ�-C�Oอค/@-/N@   <Q�ON�*@>�%2BP�'�B�Gล=  P .2@-@/"
-อ�NหO%R O�? N�%�@�,@.%อ�.@%*@ห%> 
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 O@%�อ�!?/"?�#CPQ�O&//�F2BP�'�B�Gล  Q%!AOห%N�#CP&Fคคล#?P/R'2@-@/"-อ�NหO%R O�? N�%  P .!?/อ?�1/     
!Oอ�-Cค/@-2G�R-N%Oอ.�/N@2B&N�%!BN-!/  Q%�/�C#CPR O/?&Q&อ%F�@!�@�/@��@/2N/%#Oอ�"BP%หล@.OหN�     
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Q%.@%*@ห%>�%2BP�'�B�GลN*EPอ�@/!//�2อ& 

�Oอ  _f  Q%�@/�%2BP�'�B�Gล  N*EPอ'Oอ��?%�@/ล?�ลอ&#BQ�2BP�'�B�Gล  QหO(GO-Cห%O@#CP�? �@/2BP�'�B�Gล
 AN%B%�@/ค/&คF-�A�?&�@/�%2BP�'�B�Gล  P .ออ�Nอ�2@/�A�?&�@/�%2BP�'�B�Gล  !@-'/>�@0�/>#//�
2@$@/�2F�#CP'/>�@0�Aห% Q%/@��B��@%FN&�1@ 

2N/%#CP  a 

2F�ล?�1�>Q%�@/�ํ@�? 2BP�'�B�Gล 

�Oอ  _g  />&&�ํ@�? 2BP�'�B�GลO&N�N'็%2อ�/>&&  R OO�N 
(_)  />&&�ํ@�? 2BP�'�B�GลO&&!B �?&#CP 
(`)  />&&�ํ@�? 2BP�'�B�Gล//- 

/>&&�ํ@�? 2BP�'�B�Gล!@-///คห%DP�  !Oอ�-C'/>N,#  �%@   />.>N/ล@Q%�@/2G&�@�!>�อ%  
Oล>/B$C�@//>&@.%QA#BQ�#CPR O-@!/�@%  #?Q�%CQ  !@-หล?�N���์  /B$C�@/  Oล>N�EPอ%R�#CP/?�-%!/C  P .คAO%>%ํ@
�อ�ค�>�//-�@/'/>�@0�Aห% Q%/@��B��@%FN&�1@ 

�Oอ  `^  Q%�@//>&@.%QA#BQ�Oล>�@�!>�อ%#CP(N@%/>&&�ํ@�? 2BP�'�B�GลOลO/  %QA#BQ�Oล>�@�!>�อ%  
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�อ�ค�>�//-�@/'/>�@0�Aห% Q%/@��B��@%FN&�1@ 

/B$C�@/N�O&!?/อ.N@�Oล>�@/!//�ห@R�Nห%อ%*.@$BOล>O&ค#CN/C.อCPคRล  (Escherichia  coli)  
Q%%QA#BQ�Oล>�@�!>�อ%!@-///คห%DP�  QหON'็%R'!@-หล?�N���์  /B$C�@/Oล>N�EPอ%R�#CP/?�-%!/C  P .คAO%>%ํ@
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.@�หFO-O�O�#F�ค/?Q�หล?��@/'�B&?!B�@% 

ห-/   a 
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ห-/   b 

�@/ AN%B%�@/  Q�O  Oล>ห@'/>P.�% ์

�Oอ  `c  �@/ AN%B%�@/  Q�O  Oล>ห@'/>P.�%์QหON'็%R'!@-#CP�Aห% R/O!@-��ห-@./N@ O/.
�@//?�1@ค/@-2>อ@ Oล>ค/@-N'็%/>N&C.&N/C.&/Oอ.�อ�&O@%N-Eอ� 

ห-/   c 

Q&อ%F�@! 

�Oอ  `d  (GOQ '/>2�ค์�> AN%B%�B��@//?&#A�@/N�O&  �%  �A�?   ห/Eอห@'/>P.�%์�@��@/�? �@/
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