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 !"#$ %"&' ()"*+, 

  !"#$%& '(#)(*+) ,-./)01(* *2"3 4563 ,-./ 7**

 *8&,9&  :;<= >?@A 0"BC!&/

 ** -C#D (5#;  :;<= >?@A 0"BC!&/

& E1/ F&(G

 & /H1  ) 1"I-!(!&?-D 7E1/ 49& 8(!&1JK L& M= 70(!,5K&,N 

 !,-) e>f7L +( "- G/ T+ g4U- @h>[-+ 0 ij< 0 ,K"dVP +( 34+56 )+7! 38)7./ 9!+7:

 !,d& G">P +( 34+56 )+7! ;47<"= ?"- 38)7./ T+ ?U>DV>W 3Q[: ?"-("a-+(

 !"V< 0 )UBP k"< +( 34+56 ?"- @>!7[1! 9!": ?"- '0U40 0 "- ?U%&"P `4U%[O! N,[: 3d>."P ?"- 3<

,-) e>f7L +( "- G/ T+ 3Z"<

 !?"- @>!7[1! T+ ?U>DV>W ?"- N+(,-) lT7!/ m34+56 )+7! G"8,dd& ;>OL ;P 0 ,d& G">P +( 34+56.

O;&(#D  !"#P 8")L"Q ,I! L& R?S?) O5*G& ,D (5."2 "D T)(U)

   ! "#$%&' ( )#*+ ,('-% -*./ 01234 ( 56#! 78'29 :';4 <= 7=#*>!:?!' #@ A#BC' ?4

                     </ -DE#= 1&#FC#8G 78#*H*E :';4 #8 #@ IJC' 0#@ K(L8( 0#@ 1L>/#= 1(#+ ?!' MNH4 056#!#C 1#@'29

-C:LO 74 0A#PL! #% Q#R!' L*SC 7T.>U4 1#@ ?4#V( ( )-E #= 1&#H*= ?B8(:  G' W*= :#X8' YZ#=.

      :(-+ <6#! <H@600           M*4G [L/ M*D/#! 5@: \8 7D]8 0LTC A;*.*4      1#@'29 G' 7E#C 1#@ 1&#H*= &#^:

 :(-+ ( -C;E 74 [:;6_420000-D@: 74 ?!: G' '& :;V A#` A#C_ LTC 

       G' L>H/ A#/:;/5     :(-+ <6#! 40  %            :(-+ <Ca#! ( -C;E 74 IHb>4 '& 78'29 1#@ ?*4;HB4 :&';4

125000-C:LO 74 #@ 1&#H*= M8' 7C#=Lc A#C_ LTC 

      R^ M8L>]8#E 076#R!' 1#@ 1&#H*=             :(-+ <Ca#! ( -D@: 74 I*Nd% '& 78'29 1#@ ?*4;HB4 7D*6#= [L

550 #= 1&#H*= :&;4 A;*.*4 230000-C&(_ 74 &#= <= eL4 :&;4 

 !  78'29 :';4 ?4 !  '29 ?*D4' 0 ( #@    <823%     1-` &;P <=    -C' [:&;V -C;*f LJ8-N8 <=  .   M4'#C 1#@'29 (
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  056#!#C        = ( A'-DH6#! 0A#/:;/ 0A':'G;C &: [g8( <=A'&#H*    &;P <= 0      <VL^ :#X8' YZ#= 7C#RO#C7H*V(  G' 

;E 74 <823% ";! ( 1&#H*=C-.

  1&#H*=   1#@    078'29 :';4 h8LP G' <.$>D4              1#@ i*!_ i`;4 07C#4&: j 7>E'-R= )#4-V ,#SC L= L*k#% #=

-C:LO 74 1&#X% ( 1LJE:LO 01:#l>c'

  ?6(: M*= 1&#NH@  A#O-DD/ mLl4 ( A#O-DD/-*6;% 0#@ :';4M*4#% i`;4 078'29 ?n*D4' 78'29 ::LO 74.

O;&/ TP?2 ,9L R?S?) H/ TD (9"D OQ1/ H VQ"W) T9JX2 L& '1&/1?Y,D '&,D :

 1 A-=  !"#!$% !& '(!)*+ ,-./0 12*3+ 4+.56 78!-9: ;) !" 7)-<=5%><?$+ @!" 7)-<=5%><A!+.(...

 2            5BC DE!8 > FB!( G+!A H95I J& #!$% :95+  ./0 78!-9: ;         KC  /L+ :.5+ JA ,M-.<N 9: > O3& K!-#  !" ,P:
             ::<P QRS K!?+. DS !=  9.DTU% > VWX @J$T= 12*3+ 4S.<+ 9:  .          7Y$YS 9: 7(. !+ Z[& :95+ \)-. JA J]%C

:<$P ,+ 9.<E 5U*RP :95+ @,-./0 :.5+ 7N.DT& K.5)6 7[= ^5_`+ JA 7(. a>: b5c5+ d$_".

       <*e$& Jf5=  .<& J*?% d-.  9>C:!-             ./0 7(. d?_+ JA 7(. D)+:5( @,-./0 :.5+ 7N.DT& 7g$_". J&
                      h![B J& !+. DN!& J*N.: .9 ,8!A J-/L= \- i-.<N J_" > DN!& j)"!_" K!k%. ,_kf  !"#!$% !& G+!A ,8<l+

               D-!_% D-DT=  Df 95X J& .9 K!k%. 7+G( @KC 9: O3& K!-# 4+.56 :5f> !- ,P:5BC  .    9: @,-./0 :.5+ 7N.DT& ./B 

7(. m$[I J-/L= 9: ,(!(. dA9 \- > '(!)+  ./0 ,e3&:5( nD))A d$_o= pE.>.

  !"#$ %"&'  (%&)* + %,-.

    a5TR+ Jq <P.%,-.              a5TR+ !& ,-./0 :.5+ 9: O3& K!-# > r52M+!% H.<$$L= O-.D$s K.5)6 J&  (%&)*  J& 
             @,%:95t :.5+ J& r52M+!% > .#  9!_$& 4+.56 KDN J8!c. > :>9> K.5)6 7(. H>!R*+  .      ,P:5BC F" H95I <" J& !+.

                   ::<P ,+ <u)+ ,-./0 :.5+ KDN v<l+ 4&!E <$0 !- > 7$R$A O"!A J& >: <" @:!k8 F" >  .     J?%C K>D& >9 d-. #.
F$-!_% ,+ ,(9<& !u?- .9 nD-Ds >: d-. @<l*3+ 9!*RP \- 9: @F$%.D& D)%!_" > K!k?- .9 a5TR+ >: d-. :

     B!0 ,P:5BC > :!k8 D+!$s                     9: n.5t > HD+ n!=5A 9: n.5t KC v<l+ JA 7(. ,-./0 n:!+ 9: ,M-.<N O-.D$s !W
:9./P ,+ K!k%. 7+G( <& ,&52M+!% 9!wC @v<l+ a>.D= H95I.

   @,P:5BC > :!k8 4+.56                7$B!`8 J)$+# K:<A F".<8 Gx+ F$Y*k+<$0 95X J& y$% ,"!P > !_$Y*k+ ,"!P
         > r52M+!% H.<$$L= 'f5+ @<U-: 4+.56    D%5N ,+ ,-./0 n:!+ ,-.#  9!_$&  .         \_A K!k%. J& J*?% d-. #. ,"!PC

                       9!?& ./0 7+G( K:<A F".<8 Ju$*% 9: > ,P:5BC > :!k8 4+.56 z<*)A  .<& .9 !"<$&D= d-<= '(!)+ JA D)A ,+
:<$P.

  !"#$ %"&' %,-. +  (%&)* /'"&0

                 ,-./0 :.5+ :!k8 > ,P:5BC a5TR+ >: n9!& 9: JA ,[$c5= !&          J& ,"!=5A n!U% :9.: !f \)-. DN n:.:
F$N!& J*N.: :!k8 > ,P:5BC O-.D$s 9: <w5+ nD_6 4+.56 :
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1,1 2345,6  7 

              D%5N ,+ ,-./0 :.5+ 9: :!k8 > ,P:5BC 'f5+ ,R2*3+  !" H95I J& !"  <*A!&  .  ,"!P  /',0 8&9:

 "; 28,<=6     ,-./0 :.5+ 9: )        $N 9: #52(><& > 4{( ,WW( 4+.56 :5f> Gx+        7k$A @n:5BC  ./0 9: D$|5R$= 4$(!& !- @<
         7$=!}" 4+!6 @n:5BC  !"  yW( > 7N5P 9: !_(Gs5kA5=A   >  E    n:5BC  ./0 > rC 9:  (     9: .#  9!_$& H95I J& .<%C

              > ,-./0 :.5+ J& .# 7%5R6 4+!6 :>9> ,"!P :9>C ,+    >?5  ' @A3B C5  '&<D)       :95+ 9: Gx+ d$kA5=>yP.
   A @,-GX ~5A52$8!*(.               a5-D-<*(52A !- �%�%<8<s a5-D-<*(52A :95+ 9: d$kA5=>D%C > a5)$B5=5& a5-D-<*(52

,eB>  (              !& .#  9!_$& <$0 r><?$+ F" ,%!+# > :5N ,+ nD))A v<l+ 7$+5_k+ 'W(   !"#$ %"&' C!EFB   J& .9 KC @
:9>C ,+ 9: v<l+ 4&!E<$0 H95I.

2,1 GH5  7 

      ,8!A 7&5X9 95oS !& !" \}A)70   != 90 9: DI  ( D))A ,+ 7$B!`8  .       !" KC  .<&  D$(. > D)E  >!S i$[+
                       D)%.5= ,+ y$% ,-./0 :.5+ b.5%.  >9 > d$-!s  !+: @<*_A  !" 7&5X9 9: !" \}A d-. :5f> !& !+. 7(. <= r52M+

    D))A 7$B!`8 > DN9  .                  .<& 9: !"95}(. @D))A ,+ 95}(. :!u-. .958 :5N D6!k+!% !" KC 7$B!`8  .<& i-.<N ,*E> <&
D%:<P ,+ z!`8 4?N J& 4-DW= 76<( J& i-.<N KDN D6!k+ !& > nDN nD)A.<s !o8 9: > D)+>!Y+ !+<( > ,?et.

             D%5N ,+ nD-: ,-./0 :.5+ 9: !" \}A 12*3+ b.5%. )          ,)s J*(: #. ,-./0 :.5+  !" \}A d-<*_T+
       D)N!& ,+ �52-�<}(C > a5-9.#58 @�5s>y-9 @95A5+ @a5$2$(  (  !N:5t ,t<& JA  K I<D       .9.: y$% ,"><P @D)*k" 

J=-5&B+E(")                 d-. ; D)A ,+ mN<= d$kA5=G8C F( JA �5?$*-#.9!s �52-�<}(C y$% > �>>G8 �52-�<}(C Gx+
            :5N ,+ y$% K5$(!)$=52PC5_" 'f5+ 7(. .# K!X<( JA KC <& n>G6 F(  (      !& �!)_c > D)*k"   !"#$ %"&' C!EFB 

      <8 y$% .9 !" ,%:95t :!k8 H!Wf5+ D%9>C ,+ F".  .           #. <=^!& H9.<S 9: !WB!0 !" \}A d$kA5=>yP. mN<=10  Jf9: 
:<$P ,+ H95I :.<U$*%!(.

3K"3L:  7 

           !& ,-./0 :.5+ d*t!( n:5BC <& n>G6 H.<eS ,1 M+3N=' O,P4Q"           :.5+  >9 <& n:5BC :.5+ > H^5o8 #. 
    y$% > ,-./0    %&R  S.% %"&' J4A"#(  T,6     0 :.5+ #. @!" KC  >9    J& ,-./   28"#( UVB 2"36  WX' Y"&?0  n:!R*(. 

         D%:<P  ,+ 4-DW= >9^ J& ,"!=5A K!+# 9: !" F3= D)-!_% ,+  .       D%5N ,+ nD-: ,?q5A  !" a<A 4?N J& !WB!0 !">9^ .

                        J& != :y-9 ,+ KC  >9 .9 :5t �9.5P n!U*(: H![N<= #.  9.DY+ .D*&. D)$e% ,+ ,-./0 :.5+  >9 ,*E> �U+
     ,e3& KC \_A            D?_& > n:9>C 9: z52[+ H95I J& .9 ./0 #.  .          ,E!& ./0  >9 KC ,N9.5P H![N<= J$Y& ./B

D%!+ ,+  .                   :.5+ v<l+ 7$2&!E #. JA :9.: :5f> d$k}-<= ,*%C 95*A!8 @K!eE.y&  !-!Y& 9: J)A D)%!+ y$% H.<eS ,t<&
D"!A ,+ ,-./0.

4,1 /ZQ"  7 

       4U%. F3= :5f> ,"!P)      !- 95$kA. :95+ 9: Gx+          7k$A 4+!6 �>#5B5%.<P �5A5A5)$A. > \+<A 
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\$=.D$"  (       4U%. >9^ :5f> ,%!+# >)  :95+ 9: Gx+           !$)= >9^ !- > n:5BC  !"  yW( 9: ^5$(!8 >9^  9: !=!)-�!(
~5t 7N5P 9: a5$B5( !$)= >9^ > >!P 7N5P (D)A ,+ FB!(!% .9 ./0.

5,1 U!EQ*  7 

       +.56 #. nDN mN<=  !" F-y%C <& n>G6           :5f5+ ,`$WX  !" F-y%C n<$0 > !" \}A @!"  <*A!& <$�% :!k8 4
D%5N ,+ ,-./0 :.5+ :!k8 Ju$*% 9: > y$B5=�. > J-yu= 4+!6 y$% ,-./0 :.5+ 9:.

6,'3(  7 

D)A ,+ 4_6 @:!k8 4+.56 7$B!`8  .<& i-.<N nD))A D6!k+ 4+!6 K.5)6 J& ,I!t n:>D[+ 9: !+<P.

7[6&\8  7 

   Y% J& Jf5= !&                > ,&><?$+ @,-!$_$N @\$=!_-y%C  !" 7$B!`8 a!u%.  .<& i-.<N d*t!( F".<8 9: rC O
F-<& ,+ F(. ,-./0 :.5+ :!k8 9: <w5+ FT+ 4+.56 #. ,?- K.5)6 J& 7&5X9 #. n<$0.

88&Q  7 

               !" d$+!*-> @!" d0>9 KDN nD$kA. Gx+ ,-./0 :.5+ 9: ,=.<$$L= Z6!& OR)& �.9>!+ J`N. �5l3& > 95%  > 
7(. ,-./0 :.5+ :!k8 J& nD))A \_A 4+.56 n<+# 9: ./B > :5e$+ n<$0.

9 Y]=-5"  7 

                    9: �t. 95X J& K�$kA. > ,2A 95X J& .5" 95oS @,-./0 :.5+ K5$(.D$kA. 9: K�$kA. OY% J& Jf5= !&
:5N ,+ J*t!)N !" ,%:95t :!k8 9: nD))A p-<k= 4+.56 #. ,-./0 :.5+ 9!)A.

10+ K8+,F'  7  ^8,R %"&' Y>A C.,_" 

                  9!)A 9: nD%5N D$`l= :.5+  9.DTU% > ,=!W% H!8C p8: a5_(  !-!Y& :5f> > ,f9!t O3& K!-# :.5+ :>9>
                        J& ,f9!t n:!+ <" :>9> ,2A 95X J& > ,%:95t :.5+ 9!W%. 9: d$B!*R% D$`l= 4&!E n:!+  9.DTU% Gx+ ,-./0 :.5+

9: FT+ 4+.56 #. ,-./0 :.5+ J& 5[% <":5N ,+ r5k[+ !" KC ,P:5BC > :!k8 .

 C!&Q,` + C=)+" 2,1  (%&)*

                     :<A  D)& JYWX J-5%!w > J$Bg>. ,P:5BC 4?N >: J& 9: .9 ,-./0 :.5+ ,P:5BC K.5= ,+  9!W*6. J&)  Jq <P.
          7k$% dN>9 > K!(C 4?N >: d-. \$?R= y$%  :9.5+ 9:  .(  9: C=)I+"  (%&)*      .><?$+ J& #!0C #. ,-./0 n:!+ @ Fk$%!P9

                      7N5P 9: �$(.<*%C �52$(!& @z52k+ >!P <$N 9: �-5& a5-<*A!&5?-!+ :5f> <$�% 7(. n:5BC ,I!t n:!+ !-
                 9: !+. !" d-. D)%!+ > ,_( �9!E 9: F( :5f> @Ft# n!$( J& G*W+ D)R(5P C!&Q,`  (%&)*      #. ,?- 9: ,P:5BC 4+!6 @
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          Y-<X J& v<l+ a!U)" !=  9.DTU% @D$B5= @J$T= 4S.<+     ::<P ,+ ,-./0 n:!+ :9.> ,  .   d-<*e$& J-5%!w  !" ,P:5BC
                    J%5U)-. #.  <$Ue$s 9: ,(!(. OY% ,*N.DT& z5I. 7-!69 > D)": ,+ 4$?e= .9 ,-./0 :.5+  !" ,P:5BC :9.5+

:9.: !" ,P:5BC.

 [S=a\ 8%  !"#$ %"&'  (%&)*  ZQ&Zb

               W=9. 9: rC > ~!t !& ./0 J$B>. :.5+ �!e)+ JA d-. J& <�%         9: :5f5+  !"  <*A!& #.  :.D`= ./B 7(. �!
                        !"  <*A!& d-. @./0 J$T= 4S.<+ 9: JA d-. <U+ D)%!+ ,+ ,E!& > D)&!- ,+ n.9 ,-./0 :.5+ J& ,M$[+ 4+!6 >: d-.

 D%:<P v/S  .                       #. y$% > ,%.5$S n:5BC p&!)+ �-<X #. Gx+ ,%!k%.  !" K�5=!s #. ,o`& �!t 95X J& d-. <& n>G6
 T= :.<8.        D%<$P ,+ J_eq<( ,-./0 :.5+ nD))A !u&!f > nD))A J$  .        :.D`= iY8 JA D": ,+ K!e% nDN a!u%.  !" ,(9<&

                          78!- ,%.5$S > ,"!$P �!e)+ #. nDN J$T= ,-./0 :.5+ 9: @:9.: :5f> ~!t 9: JA ,%.>.<8  !"  <*A!& #. ,_A
D%5N ,+  .                  > !"!-9: > n#!= rC #. nD+C 7(: J& ,-./0 :.5+ 9: !+.        !=5$& #.  <=^!& DI9: !" �5%!$E.)Biota (

:5N ,+ nD"!e+ i$[+ d-. ,-!-<*A!&.

                      :5f> ,R)+ a<P > 7Wx+ a<P  <*A!& :9!$2$+ \- :>DS @b9.y+ nDN ,)0 ~!t a<P \- <" 9: ^5_`+
                ~!t  !"  <*A!& @�5|<( �52$(!& > a5)$B5=5& a5-D-<*(52A 4x+ ,-./0 :.5+ FT+  !"  <*A!& ,o`& :9.:  # 

D)N!& ,+ .7N.: F$".5t 7`$WX 9: ,-./0 :.5+ ,P:5BC 12*3+  !" n.9 J& .9/P ,"!U% \)-. J+DY+ d-. <A� !&.

 c)" : Y,1,=( C=)I+"  (%&)*

                      9: !+. :5N ,+ nD-: .5" > rC > ~!t 9: :5f5+  !" r><?$+ #.  :!-# :.D`= K!"!$P ,f9!t �5M( 9:
     &><?$+ ^5_`+ ,"!$P FB!( �5k% 4t.:  :9.D% :5f> ,  .         #. ,"!$P  !" n:9>.<8 > K!"!$P @J$Bg>.  !" ,P:5BC <& n>G6

                      J-5%!w  !" ,P:5BC �<`+ 9: y$% n<$0 > 4Y% > 4_S 4-!(> @H!%.5$S @H.<eS @rC @rGc!8 @:!& @~!t �-<X
D)N!& ,+.

 M : K,Q"&=: dD&B  !"#$ %"&'  (%&)*

            !"5+ > F( @�!N @n:>9 9:  :D`*+  !" r><?$+              @~!t �-<X #. !WB!0 JA D%9.: :5f> H!%.5$S 
                           !" KC #.  9!$k& JA D%5N ,+ <Y*k+ > :9.> @H!%.5$S KD& #. nDN <A�  !" 7_kE 9: rC > J8526 @H^5o8

    D)N!& ,+ :!k8 4+!6 > O3& K!-#  .               H95I 9: > 7(. <*_A '=.<+ J& 7N5P ,[M(  !" ,P:5BC @!" d-. :5f> !&
5BC !W-<Y= @K.5$S 7+G(7(. r!$_A 9!$k& y$% !" KC 7N5P ,Y_6 ,P:.

               :!k8 9: !" r><?$+ d$_" JA D)N!& ,+ ,[M( ,`$WX  !" r><?$+  .9.: y$% ,-!-9: H!%.5$S > !" ,"!+
    D%9.: ,_T+ OY% !" KC H^5l[+  .              J-5%!w 95X J& 7(. d?_+ KC  !" n:9>.<8 > H!%.5$S 7N5P !" d-. <& n>G6

        �-<X d-. #. > D%5N n:5BC                   J%5U)-. z>.D*+ 9!$k& J%5_% @D)-!_% :!u-. K!PD))A v<l+  .<& ,=G?e+ y$% 
          G%5_B!( b.5%. J& �<+ 7N5P J-5%!w ,P:5BC @!" ,P:5BC)  �-D$*-<*%. G%5_B!( �5l3&  (     J$23= > ,)�A<�s a!U)" J&
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            7(. 4Y% > 4_S >  D)& J*k& > J$Bg>.  5e*kN @F?N)     7(. ,`ME ,P:5BC J%5P d-. !W-<Y=      J& VWX 4_6 <P. !+. 
                        :5& �!W=9. 9: J*3}% �<+ 7N5P !&  5[% J& JA ,2-!(> > v><� @!" 7(: !& J*3s �<+ > :<$P H95I 4+!A 95X
                   v<l+ #. #52%5_B!( J& �G*&. :9.5+ 78<P Ju$*% K.5= ,+ ./B D-:<P D".5t pR=<+ @#52%5_B!( <Mt @D)?% .D$s �!_=

+ :Du+ �!_= Ju$*% !WB!0 J*3s �<+7(. nDe% VWX �<+ !& iW=<+ ,2-!(> > v><� @7(: !& J*3s �< .(

7(. !"  <*A!& #. ,t<&  .9.: ,`$WX 95X J& :5N nD$N>: @,k}(C i-.<N 9: <P. ,*S FB!( a.: <$N .

                i$[+ @b58D+ i(5= JA :9.: :5f> .#  9!_$&  !"  <*A!& J2_f #. ,R2*3+  !"  <*A!& @H!%.5$S n:>9 9:
     .9 K!"!$P >                   OY% ,&><?$+  !" ,P:5BC ,?$%!?+ z!Y*%. 9: y$% K!PD%<s ,*S > H.<eS @�U+ @D)A ,+ n:5BC
D%9.: ,_T+.

 e :  S.% %"&' + f%&)* 2,1 M* CW=D&6  !"#$ %"&' 2,1  (%&)*

                    J& ,"!$P H^5l[+ ,P:5BC 4+.56 d-<*_T+ #. ,%!k%. > ,%.5$S  !":5A > n:5BC  !" rC #. n:!R*(.
   !"  <*A!&        DN!& ,+ 7-<*%C><*(!P :!u-. 4+.56 J2_f #. .#  9!_$&  .       > ,*`)I  !" rGc!8 @a5_(  !-!Y& :>9>

                    y&C H!%.5$S �5k% 9: d$U)( H.y28 > a5_( p_u= <$�% ,_T+ ,*N.DT& 4|!k+ D%.5= ,+ !" rC J& ,-!$_$N :.5+
           9 ,"!$P H^5l[+ > !"  yW( ,P:5BC d$)]_" > !" KC ,-./0  !" n:9>.<8 >    DN!& J*N.: z!W%: J& .  .   9: JA ,2|!k+

7(. n:<A :!u-. K!k%.  .<& ,Tf5= 4&!E HG?e+ <$t. J": D)q.

 % : g,R CW=D&6  !"#$ %"&'  (%&)*

DN n9!N. KC J& J+DY+ 9: JA 78!- K.5= ,+ .9 ,q9!E > ,&><?$+  !" ,P:5BC d-<= b5)*+ ~!t 9:.

 f :"&1 CW=D&6  !"#$ %"&'  (%&)*

 J& .5"                      @!"<_3+ @!" �9!E 95}(. @!"  <*A!& #. JA J]%C > 7k$% ,I!t r><?$+  .9.: ,`$WX 95X 

                       > D&!- ,+ n.9 .5" J& K!k%. > H!%.5$S @~!t �-<X #. >  5%!w 95X J& ^5_`+ :5N ,+ 78!- KC 9: n<$0 > !" �><->
:5N ,+ !u&!f @.5" K!-<f !&.

       :!-# HD+ D)%.5= ,_% ,2A 95X J& !"  <*A!&      D)%!_& nD%# .5" 9: )      ,?et J& 7Wk% JA ,-!" r><?$+ <U+
    D)": ,+ K!e%  <*e$& 7+>!Y+ @i$[+  (               H95I J& .5" 9: Je$_" ^5_`+ n5YB!& ,=!$S H9DE !& !" �9!E 95}(. !+.

D%9.: :5f> �2`+.

                         = D-!& ,->9.: > ,-./0 :.5+ D$B5= D)-.<8 9: @.5" 9: �2`+ \-�5B5$& 4+.56 OY% J& Jf5= !&  <$&.D
:5N  <$P52f K!?+. DS != n9!N. :95+  !" n:9>.<8 !& nDN <A� 4+.56 �!W=9. #. JA D$e-D%..

 C!&Q,` 2,1  (%&)* ;" 23=ZL=h 8%  W5 O&i"

                      > DN!& J*N.: :5f> ,8!A ,*N.DT& H9!�% > 7E: @9!A K!-!s != #!0C #. 7(. a#^ @FB!(  ./0 J$T=  .<&
      ,-!T% z5l[+ J& K:<A !R*A.         7(. K!)$_X. 4&!E <$0 > ,8!A!% @n!U& n!P  !" ,(9#!& !-  .     9: n#><+. h![B d$_" J&
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        F*k$( J& K!Tf  !"95eA #.  9!$k&HACCP  Hazard Analysis Critical Control point)     !)`+ J&
                     ,-./0 p-!)I 9: 7$R$A 7-<-D+ F*k$( :9.D%!*(. 7Y$YS 9: > 7(. ,%.<[& JMY% > <Mt 4$2[= > J-yu=  D$B5= >

                     :9.: :<&9!A ,-!T% nD))A v<l+ != J$Bg>. nD))A D$B5= #. ./0 D$B5= <$u%# z5X 9: JA :5N ,+ �!t Jf5= 7(. ./0 .

                    F*k$( :!u-. > ,%.<[& �!Y% d$$`= @./0 D$B5=  !"D)-.<8 9: !Mt z!_*S. ,(9<& > ,&!-#9. @F*k$( d-. 4_6 n5[%
         . 9: JA J]%C !+. 7(. �!Y% d-.  .<& z<*)A            J-5%!w  !" ,P:5BC #.  <$Ue$s ,2A z5I. K.5)6 J& ,2A 95X J& !u)-

:<$P 9.<E Jf5= :95+ @,-./0 :.5+ v<l+ != J$T= #!0C #. D-!& !f J_" > Je$_" JA 7(. ,=!?% :5N ,+ K!$& :

#. D)=9!W6 H!?% d-. :

1"#$ >=)&B >?!"3. 8% 3`&' %"3." ['jD O34?5 + 2%3. [A">k6  7 

   !" n5$N                   J2_f #. <U-: �<X J& @:.<8. J%5P d-.  !" ,"!PC �!Y=9. > �#5+C <& n>G6 D%.5*& JA ,W(!)+ :

        :<8 7N.DT& ,(9<& @ 9.>:. H!)-!`+)       @�!WB @,l3N 78!�% @9.:<$P.>  9!_$& d*N.D% @7+G(  (.  .  . O-!+#C
               �gku= 95�)+ J& b58D+ 7eA > @!" 4U%. 7k$A > >9^ @F3= :5f> <�% #. b58D+       DT`= J& @FB!( <"!� J& d$2E!% 

7(. 9!$k& 7g$_". y|!S :5N 4I!S K!)$_X. @H.<Mt O"!A > ,*N.DT& d-#.5+ 7-!69 J& 7Wk% :.<8. ,2_6.

2d=X' [A">k6  7 

                   d$+!= 9: ,_T+ 9!$k& JB!k+ ,-./0 :.5+  9.DTU% > p-#5= @D$B5= @J$T= 4[+ 9: i$[+ 7N.DT& 7-!69
 KC z5I. > 7(. ./0 7+G(#. 7(. H9!W6 :

   ,8!A FB!( rC J$T=
   ,`8: :.5+ > JB!&# m$[I p8:
   �5+ > �U+ @\(5( @H.<eS !& n#9!W+
   ,f9!t :.5+ > 9!W0 > :<P :>9> #.  <$Ue$s

                   @ 95=  !" n<u)s > r9: 'l% @i$[+ a>.D+ 78!�% @�U+ !& n#9!W+ n5$N d-<*T& JA 7(.  9>C:!- J& a#^
    & p8: > d*N.DTU% nD$N5s<(   7(. JB!&# pE5+ J  .             9><c y$% <U-: H.<eS > \(5( !& n#9!W+  .<& <$&.D= d$_"

7(.  .                 �!$N. K:.: 9.<E #. r!)*f. > rGc!8  9!u+ d*N.D"!U% nD$N5s<( !" \(5( 7k-# 4[+ J& Jf5= !& �!)_c
7(. a#^ :5N \(5( n!U"!)s 7(. d?_+ JA ,*&!w.

     ,N!}_( a!u%. pE.5+ 9:)   . 9!q!)& ,"!P JA    D)A ,+ .D$s H9><c KC a!u%  (        H95I 9!A d-. 7E: z!_A !& D-!&
D%<$U% 9.<E KC �<`+ 9: y$% :.<8. > D%5e% n:5BC nDN n:!R*(. a5_( #. ,-./0 :.5+ > v><� != :<$P.

       @ 9./P J2= @�5+ !& n#9!W+ 9:)                 :5N n:.: 9.<E r!*8C 9: ,=D+ J2= 7k+#^ �5+ K:!*8. a.: J& 9!& <" #. �s
 A d-.                         :5N ,+ <U-:  !" �5+ K:!*8. a.: J& p%!+ > nD%!+ ,E!& J2= 9: �5+ #. JA ,I!t  5& :5N ,+ 'W( 9!

 ::<P v<X<&(                     mM( > !"9: d$-!s K!$+ J2I!8 #. Gx+ �5+ :>9> n.9 K:<A :>Dk+ @!"9.5-: K:<A �5R% 4&!E <$0 @
            9.: J2I!8 !"9.5-: !& JA ,-!"5?(  >9 J$Bg>. :.5+ K:.: 9.<E @d$+#           d?_+ JA 9!W%. 9: ,8!c. �!$N. K:.D% 9.<E > D%
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              7(. D$R+ > <w5+ 9!$k& :<$P 9.<E �5+ n:!R*(. :95+ @n!U"!)s K.5)6 J& 7(.  .       a5_k+ J_`X #. n:!R*(. #. O$& >
:9.: ,-C9!A 7(. a.5= ,=.<Mt !& ,"!P JA.

                  �5+ H!%.5$S d-. !& n#9!W+ 9: ,%!U_" 7A9!e+ H9><c <U-: <A� 4&!E J*?%      n#9!W+ ^5_`+ ./B 7(. 
                           J& 9>!u+ �!Y% #. O3& K!-# H!%.5$S d-. @,Tf5= ,& ~D%. !& > 7k$% O3& K!)$_X. ,-!T)= J& ,`c5+

D)&!- ,+ n.9 ny$A!s  !" 4[+.

3 l3m' CnX) ,B C=kB 2">46" ;" [A">k6 [!,08  7 

                  -!(> @4Y% > 4_S @J$T= a!U)" #. ,-./0 :.5+ O-!s @K.5)6 d-. #. 95�)+      @ 9.DTU% @4Y% > 4_S 4
                   > Jc<6 @,-./0 :.5+ VWX a!U)" >  9.DTU% a!U)" @v><� 7N.DT& @H9><c :9.5+ a!_= 9: .#!+<(  !" n!U*(:
                       F-:<A n9!N. Z[W+ d-.  .D*&. 9: JA J%5U%!_" > 7(. v<l+ a!U)" ,*S > v<l+  .<& K:<A n:!+C @�><8

         S !& a.5= 7E: K>D& ,-!T% z5l[+ J& K:<A !R*A.            4&!E ,-./0 :.5+ D$B5= > J$T= n<$u%# z5X 9: 7-Df > 7$(!k
7k$% K!)$_X..

  !"#$ %"&' 28">kZQ  W5 O&i"

                       'W( D%.5= ,+ :5N ,+ J*8<P 9!A J& !" KC z<*)A > v/S  .<& JA  <$&.D= @:!k8 4+.56 ,-!(!)N !&
                9.> 7(<T8 95X J& !f d-. 9: @:5N ,-./0 :.5+ :!k8 9: <$t!= !-  9.DTU%      :.5+  9.DTU%  !" n5$N d-<*_T+ J& 

F$)A ,+ n9!N. ,-./0.

1,'3D ;" f%,o4D"  7 

                    :>DS  !+<( :5N ,+ !" F-y%C > \-�5B5$& 4+.56 7$B!`8 1E5= !- KDN D)�A 'W( @!+<(5-4  Jf9: 
         ,U%!t  !" z!]3- 9: Gx+ <RI  ^!&)       != <xA.DS ,U%!t  !" z!]3-  !+:10      z5WE 4&!E <RI  ^!& Jf9:  

        #. D-!W% z!]3- ,-!T%  !+: d?$B 7(.5   DN!& <*e$& Jf9:   (        :>DS  !+<( > HD+ n!=5A  9.DTU%  .<&18  Jf9: 
         ,U%!t  !"9y-<8 9: Gx+ @<RI <-#)   !+:18               .<& JA 7(.  <RI <-#  !" J%!t:<(  !+: @<RI <-# Jf9: 

          :>9 ,+ 9!?& D_u)+ ,-./0 :.5+ > 7N5P J"!+ D)q  9.DTU%  . u%. ^5_`+      :>DS  !+<( 9: JN^ :!_40   <-# Jf9: 
               :>DS  !" J%!t:<( J& �}( > :5N ,+ a!u%. 76<( J& �!t  !" 4%5= 9: > <RI18   ::<P ,+ 4Y*)+ Jf9:   (  .<&

 <= ,%^5X  9.DTU%) :>DS6z!( \- != n!+  (:5N ,+ J*8<P 9!?&.

               rC != :5N a!u%. 76<( J& > D-DN  !+<( !& D-!& ,-./0 :.5+ :!_u%.       95X J& ,B52( �9!t > ,B52( 4t.:
                     :!_u%. 7B!S #. D_u)+ ,-./0 :.5+ K:<A �9!t a!U)" 9: �?`& :5e% n9!s !" z52( 9.Df > D%5N D_u)+ K!+y_"

                      :5N �9!t :!_u%. #. ,+.9C J& != :.: 9.<E i$[+  !+: !- z!]3- 9: .9 ,-./0 :.5+ D-!&)     �9!t > ,B52( 4t.: rC
 #. K!+y_" !W-<Y= ,B52(:5N �9!t :!_u%. .(
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2 Y&=D"+3-?5  7 

             H9.<S 9: ><k)A ,X5E 4t.: H!-5*[+ JA d-. J& Jf5= !&120      7[= > :.<U$*%!( Jf9: 5   9!e8 <Rk_=. 
   HD+ J&20                    :Du+ �5R% K!?+. ><k)A FB!( ,X5E J?)-!& <�% > DN D".5t  9!6 !" KC 95}(. > !"  <*A!& #. JY$E: 

     #!( ,+ d?_+<$0 .9 :!k8 4+.56                9.DTU% <U-:  !" n5$N J& #!$% K>D& ><k)A  !" ,X5E 4t.:  .5*[+ ./B :
)   !+<( #. n:!R*(. Gx+  (   :5& D".5t  9.DTU% 4&!E  .           9: K5$(.y$2-<*(. H9.<S K:5& ,8!A!% K!?+. J& Jf5= !& !X!$*S.

            5N ,+ J$I5= @a5)$B5=5& a5-D-<*(52A 95}(. ,B!_*S. KD%!+ ,E!& > ><k)A  !" ,X5E ,t<&     4WE .9 ><k)A ,X5E :
     HD+ K:<A #!& #.20         D)": 9.<E K!N5f rC 9: JY$E: )        HD+ #. <*_A 9: Fk$B5=5& F(20     d$& #. @KD$N5f JY$E: 

:>9 ,+ .(

                      z!W%: J& .9 !" ,X5E  .5*[+ :!k8 > y-9 /8!)+ :!u-. <Mt @4Y% > 4_S a!U)" J& !" ,X5E KD-: J&<c
:9.: .@,X5E J= > <( K:<A :!& d$)]_"7(. KC K:5& v<l+ 4&!E <$0 > ,X5E 9: ,-!-<*A!&  !" 7$B!`8 J%!e% .

3 Y%35 GLR  7 

                         p%!+ rC v/S !& JA 7(. ,-./0 :.5+  9.DTU% n5$N d-<= z>.D*+ > d-<= ,_-DE @K:<A \et
            ::<P ,+ ,-./0 :.5+ :!k8  .<& \$=!_-y%C > \-�5B5$&  !" 7$B!`8  .        K:<A \et a!U)" J& :5N ,+ J$I5=

W(        HD+ J& .9 !" KC .D*&. @!"  y1     9!3& 9: JY$E: 100        HD+ J& !- > Jf9: 3-2      �.: rC 9: JY$E: 85   != 90  Jf9: 
               yW( 9: :5f5+  !" F-y%C K:<A <w. ,& !& != D)": 9.<E) j)$]%G& 4_6  (       <*T& 7$R$A !& n:<A \et z5l[+

::<P F".<8.

4 2E<D" 8,L. p!"E." + q=WrB  7 

   r!N>: > r�9 J$T=                 > ,q9!E 4+.56 7$B!`8 K:<A D6!k+!% !& !" d-. D)%!+ > !&<+ J$T= @!" n5$+ rC #. n<$N @
:5N ,+ ,-./0 :.5+  9.DTU% 'W(  y_(. 9!e8 O-.y8. > z!`8 rC O"!A <X!t J& ,-!-<*A!&.

5 G<Q ;" f%,o4D"  7 

             . 9!e8 O-.y8. !& !+. :5N ,_% !" Fk$%!P9.><?$+ �<+ 'f5+ ,2A 95X J& \_%    !" KC 7$B!`8 p%!+ @ y_(
::<P ,+ . <$)s  9.DTU%  .<& n:!R*(. :95+ \_% K.y$+13 % :>DS @95N H^5l[+  9.DTU%  .<& >6 %7(..

63Z!% 2,1 s+8  7 

                 J%!PD)q  !" �>9 @,-!$_$N :.5+ #. n:!R*(. @<$_3= @!+!P J`N. #. n:!R*(. @K:<A  :>: @JA<( #. n:!R*(.
)     #. K!+y_" n:!R*(.2    �>9 D)q !-  (                 1E5= !- O"!A 'f5+  . J%5P J& a.DA <" @<U-: D-Df  !" �>9 y$% >

                         aD6 #. K!)$_X. ay2*k+ !" �>9 d-. #. \- <"  <$P9!A J& d?$B @D%5N ,+ \-�5B5$& 4+.56  !" 7$B!`8
7(. KC ,e3& K!-#.
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 "#$ ;"  A,Q 2,1 28,<=6)Foodborne Diseases (

     $X @./0 #. ,N!%  !"  9!_$&               ,"!P !" KC O-.D$s 9: JA D": ,+ 4$?e= .9 !"  9!_$& #.  . n:<*kP 1
              .#  9!_$& ,%><$& 4+.56 !WB!0 > ,%:95t :.5+ 9: :5f5+ ,`$WX 4+.56)  a5_( @\-�5B5$& 4+.56  (    y$%  :9.5+ 9: >

           D%9.: OY%  :<8  !" 7$(!kS > ,_-y%C F*k$( �Y%  .             @,2A  D)& F$kY= \- 9: K.5*& D(9 ,+ <�% J&
 9: .9 ,-./0 :.5+ v<l+ #. ,N!%  !"  9!_$&4:<A  D)& JYWX <-# n><P .

1  !"#$ 2,1 [='&<-'  7 )Food poisoning( 

                     4+!N ,-./0 :.5+ v<l+ #. ,N!%  !" 7$+5_k+ ,)`- KC p+!f a5TR+ J& @,-./0  !" 7$+5_k+
       ,`$WX a5_( #. ,N!%  !" 7$+5_k+)        N D".5t <A� !" KC #. ,-!" J%5_% JAD(      a5_( @,q9!E @z!-<*A!& a5_( @

     ,65)l+ > ,-!$_$N)          n<$0 > ,=!W% H!8C p8: a5_( @ y28 a5_(  (           #. ,N!% 7$B5&!*+ K.5)6 J& JA ,+5_( >
                    #. ,N!%  !"  9!_$& #. ,_T+ O3& D%5N ,+ .D$s ,-./0 :.5+ 9: ,2t.: !- ,f9!t 4+.56 \$=!_-y%C  !" 7$B!`8

D)": ,+ 4$?e= .9 ./0 v<l+.

2 7   !"#$ 2,1 [Q&o0)(Food Infection

            D-!& 7Y$YS 9: .9 ./0 v<l+ #. ,N!%  !"  9!_$& #. <U-: J*(:        #. J*(: d-. @7k%.: ,-./0  !" 7%5R6
         nD%#  .#  9!_$& 4+.56 :>9> Ju$*% !"  9!_$&)       !" 4U%. @!" �9!E @!"C>#5=><s @!" �><-> @!"  <*A!&  (.  .  .  :.5+ J&

!& ,+ v<l+ :95+ ,-./0DN.

3  !"#$ 2,1 [=D,-: 7 )Food Allergy (

       ,-./0  !" 7$(!kS 9: Jq <P.)  ,kAG$8!%C > ,s5=C  (          7Y$YS 9: > :9.: :5f> �3N 9: ,I!t J)$+#
   J)$+# d$_")  ,&!k*A. !- ,=.�  (            #.  9!$k& :5N ,+ ,-./0 :.5+ nD))A v<l+ :y% 7$(!kS  !" ,%!e% 95T� 'f5+

    = ,+ ,-./0 :.5+ ,`$WX H!W$A<=                > ,-./0 n:!+ b5% y$%  :D`*+ :9.5+ 9: !+. DN!& .# 7$(!kS @D`*k+ :.<8. :y% D%.5
                  4+!6 :5f> z!x+ K.5)6 J& :9.: OY% @7$(!kS O-.D$s 9: KC D)-.<8 n5[%5       > #5+ 9: d$+!*}-<= ,kA>9D$" 

                %.  !+<( 9: > ,"!+ p-<( <$0 :!_u%. 9: d$+!*k$" J& d-D$*k$" J)$+C D$(. 4-DW= @ny&<t     J$Bg>. 4S.<+ y$% > ~D
D%9.: F$Y*k+ OY% 7$(!kS  !" ,%!e% 95T� 9: ,-./0 :.5+  >9 9: !" �9!E DN9.

4  !"#$ /<XB t>0 t8,kb C4D% 7 )Food Intolerance(

                     4_[= aD6 KC v><`+ > z>.D*+ 9!$k& J%5_% 7(. \$%!P9. H^!?N. #. ,N!%  9!P#!(!% 7Y$YS 9:
      _A !- K.DY8 4$BD& <$N v<l+                    J-yu= > <$N #5*A^ Fo" aD6 Ju$*% 9: > nD))A v<l+ 9: #!*A^ F-y%C :5W

        DN!& ,+ �9y& n:>9 9528  !"  <*A!& i(5= #5*A^  .              :.5+ > GE!& v<l+ #. ,N!% �5( 9!wC <U-: 95Te+ J%5_%
               F-y%C K.DY8 !- :5W_A 9!q: JA 7(. ,%!kA :y% KC 9: :5f5+ ,`$WXG6.P.D    )  yA52P6  D$": H!Rk8 #!%�>9  ( 9:

  D)N!& ,+ y+<E  !" z5W2P  .                 K.D$kA. :.5+ > !">9.: #. ,o`& !- a!t H95I J& �5l3& GE!& v<l+ !& :.<8. d-. 9:
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 !SGMI. > :<$P ,+ H95I y$B5_" @<U-:U-!+,.:5N ,+ nD$+!%  .

  S=a\  <D %"&'

            J& J_" Jf5= !WB!0 D-C ,+ K!$+ J& ,-./0  !" 7$+5_k+ #. d3( JA ,+!U)"      J& ,"!P > z!-<*A!& a5_( 

                      > K!"!$P 9: ,`$WX ,_( :.5+ #. ,Tf5= 4&!E :.D`= !" d-. <& n>G6 d?$B @:5N ,+ v5M`+ ,-!$_$N ,_( :.5+
                      J& !f d-. 9: > D)N!& ,+ FT+ @:5t DS 9: JA D%9.: :5f> !" \}A  !" 7$B!`8 #. ,N!% !- ,%.5$S ,-./0 H^5l[+

+ !" KC J&  . n9!N. <l*3+ 95XF$-!_% , :

1  1,=(  !"#$ %"&' 8%  S=a\  <D %"&'  7 )Phytoalexine (

                    !"# $% &'() *+ ,-!. */!0 *.!121) 3!41%56 *7148  (8 $9 *:!1; <!=>+ !9 *.?@A B?(+ C? D !1E9  B

                    !.C !: F# G5H+ F!+C I(8 !.  ?&J+ $% DB ?(+  B K ,L? $M-5;  ?5N $7O!P+ B (+ !: F# QR9 F!.C K *2L  SB(9 B

                   ,L? S&.B5; 5:!T U1V0 K &.&) I!W)?  B !: F# C? *)!' *>1O!9 D!: $'!='  .         C? D? $'(2' $9 S !)? C? X4N

      ,L? YCZ [\+ $MW' ]. 5%@6 !: ̂ 1EWO#(M1-  :            _1: $9 ?  G5H+ B (+ *.?@A B?(+  B !: ̂ 1EWO#(M1- B(`K $9 $`(6

          $'(a>.? G5H+ C? b!>M`? 3 K5c D!>7+ $9 &.!4' F?(>d          b(eP+!'  !"#  !>%  B $We9 B(2' D51; $f1M' g*.?@A B?(+

                     ,L? S&h) $M0!>) !: F# C? D !1E9 D?59 i1' D&1V+  !1E9  !"# g*7148 *.!121) 3!41%56 ^.? D?59 S&) $M0!>)

)                    5% *j>0  B !: F# QJ' K 3!41%56 ^.? C? D !1E9 *'?&1E%? *M'# K *'!85L &c  !"# $9 F?(6 *+ I!j+ F?(>d $9 FB

                     $'?51a=1k K *'!+ B K b(eP+!'  !"# K 3!41%56 ^.? S !9  B *eHV+  !1E9 l5) h B5% S !)? ,4j+ B?C# D!: I!W.B? 

       &e`  B F?(6 *+ ?  !: ̂ 1EWO#(M1-3    S !2) m4>+ 6       ,-!. g !MV; ^.?  B SB!VML? B (+   .(     ^.? C? *.!: $'(2' !f>.?  B

.?@A B?(+  B *7148  (8 $9 $% ?  3!41%56[.() *+  K#B!. I!j+ F?(>d $9 &' ?B B(`K G5H+ B (+ * :

   !"#$%#&!' (&)!*+,:n(1'!+ gD? $)(0 3 o g5a.B 3!9(4p *059 K !19(O gqe6 D!: $ME: gqe6 Y?B!9  B.

   -$.+,/%0 (&)!*+,:)       3!'!1LKi.? X1O# g^.56?(; h 3!'!1L(16  (         IB50 [R6 g[re) g[e% s?('?  B B(`(+

)S!1L K &1VL( g *>1+C Y?B!9 K KB5; g!.(L. . .

  123&4%*%,/3%5: D5V7` gt-5% g(21O ,L(k  B 

  &6 (7/80/:         ^.51) *>1+C u1L gv!>VL? gw?(.   B )Pomea Status()        C? Q19 $% ^.51) *>1+C u1L

                       u1%56 ]. F# F&) b?50 &>.?5-  B B(=1+ b?50 $c5d K D ?&\a' I(8  B Z(27+ F# Y(L ].

 '? (- QR9 F!.C      Y!>9 ^k56 *.(;iL(Ipomeamaron             3!JM=+ C? DB?&76 K ]1E%(6(6!x: 5"? !9

Ipomeanine BB5; *+ B!f.? D(.  YB? S&>>% B!f.? 5"? !9 (D5V7` K &f>% g*a'5- $`(; gD!y g(z!%!%.

  &6 (/+"!#:{.(: gv!>VL? g &>ry  B .

     -9 (&:";4 . 1!#7%':     *>1+C u1L  B )     B i1' *O(27+ *>1+C u1L  B       gF&) b?50 K F&) i4L &>.?5-  

            BB5; *+ B!f.? ,L? C?5ML? ^1O(% [.i'# S&>>%  !\+ $% ^1MxO(           gF# ,L(k K SBC $'?(` *>1+C u1L g

 i4L XVe- gw !' *a'5- $`(; gw !' F!f'B!9 )Capsidiol B ?B B(`K i4L XVe-  B .(
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  &6 1#&,: S(\N gD!y g !'? ,L(k  B 

  &6<28*%=0:  D!:&.i%(e; X+!)                 ^1>|2: gB ?B B(`K !:!19(O K qe6 Y?B!9  B $% $|'# 51}' ]1M'~('!1L 

 K !: 3Z(>.C(W1e; g!: ̂ 1'(k!L. . .

  &6<!>%?&@?9:B() *+ ,-!. $.@r6  B G5H+ B (+ K *.K ?B F!:!1; *059  B $% .

        A/ B2CD, <E A&63%"*&5)Antinutritional(  :           g*) ?(; D!: [.i'# D!: S&>>%  !\+ X+!) $%

 !: ̂ 1M1EO)i+5N D!: I(4e; FB5% $>16(e;# ,1/!0 !9(&>)!9 *+ S51A K *2L D!:&1L?(>1+# g.

 !&6<!>%F2.G5

2H#/%!I H2/CJ (7%KL4 3M HN!)O HP' M/%4  Q 

                      B D? S(\N K i+5N *2L D!: �O# C? $% !: *:!+ *059 g*�2L D!: G&/  B ?  gY(2L ^.? ^.5M-K57+

    >>% *+ $.@r6 */!0 D!: XH-     FKBK5M6 *:!+ g&)   *9�y !. X;(-  (     [L DK!p $%Tetrodotoxin    K ,L?

  ?56!a1L *:!+ G5H+ C? ,1+(2E+)Ciguatera (B59 Y!' F?(6 *+ ? .

3 &6 1!R*%,%@2&4  Q )Mycotoxins (

                   !\'# *.?@A B?(+ DK  &)  Y!a>: $9 $% &>ME: */!0 *2L 3!41%56 D? ?B !: ]x% K !: � !N C? D !1E9

   $9 ?     &>>% *+ �)56 v !0)^1E%(6Ki;?  (            !: F#  B B(`(+ *2L 3!41%56 B(`K SK�d $9 K)^1E%(6K&'#  (  $9 i1'

          B() *+ ,1+(2E+ u4L !: � !N $9 SB(O# *.?@A B?(+ G5H+ Y!a>:  .     $% *.!: ̂ 1E%(6(W.!+ ^.5M-K57+ C? DB?&76

             C? &>6 !4d &' K# *+ B(`(9 *6�W=+ *.?@A B?(+ �.58 C?  : -# g3(; ?  g^1E%(6�)      � !N C? $% ^1E%(6�-#

                  SB(O# ?  *>1+C Y?B!9 K $MEk Xj+  !4W=0 Z(27+ B() *+ �)56 w(W1M.C? !k w(e.~5xL# K wKK�- w(e.~5xL#

&>% *+  .  s('Bl            ,L? ? ?B ?  ]1'~(>1L !% K *2L 5"? ^.5M=19 F#  .(  g!: ̂ E6(W.56)      *:!; $% *f' !' B C � !N

       - &>% *+ &)  i1' F!' DK                  $% *+!a>: ,L? D K#B!. $9 YCZ ,L? ^E6(W.56 [L &O(+ gY(%?5M'? K? Y(. ?C(

                       !9 DB?5-? &'i.  *+ $O!9C  B *;BC ]x% X1OB $9 txL K &>>% *+ D ?&\a' guL!>+!' �.?5)  B ?  F!' !: SB?('!0

              : ̂ 1E%(6(W.!+ !: Y?B 51) �.58 C? g!: D ?&+?B  B !: F# C? SB!VML? K !: F# D K# m2`       B ?K [1JME+ 51A  (8 $9 ?  !

     &>>% *+ F!E'? $.@r6  .(!: ̂ .i1'(+(-(Fumonisins)   g      F(>O? !zC g^1O(6!k(Zearalenone)   g ^1E%(6?5%#

(Achratoxin)              *%? (0 *2L D!: � !N G5H+ C? *)!' ,1+(2E+ K)Mycetismus  (     BK&p F(>%!6 $%50 

!N QR9 ^12:  B ,L? S&) $M0!>) !: F#  B *2L u1%56,L? *L 59 K ��9 X9.

                  &1O(6 $.('!" D!: ,1O(9!M+ F?(>d $9 !: � !N C? D !1E9 $e1LK $9 $% &>ME: *7148 B?(+ !: ̂ 1E%(6(W.!+

        &>)!9 *+ ?i. !219 !: F!E'? K 3!'?(1p D?59 �?5j%? K &'B5; *+  .      C? Q19 !6 !: ̂ 1E%(6(W.!+ B?&76300    S&) SBC ^12R6 

        C? Q19 $e1LK $9 K ,L?350 '(;    &'B5; *+ &1O(6 g� !N $  .   ^1E%(6(W.!+ *OKT2      !6 $% ,L? *>1E%(6(W.!+ !\>6 

,L? $M-5;  ?5N !: ,E. K56 SB!VML? <(L B (+ g].~(O(19 l�L F?(>d $9 F(>%.

   1SRS,%@2+, A&6 1!R*%,%@2&4(T-2)     C? Q19 40           D!: � !N $e1LK $9 $% &>ME: ].~(O(19 B?(+ s(' 

   Y(. ?C(- t>`(Fusarium)  &'() *+ &1O(6   .            g�1�+  B *'?K?5- $9 K ,L? 3��A m.!) D!: ]x% C? *W. gY(. ?C(-
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 B() *+ ,-!.  .                &' ?B (059 *.Z!9 *P1�+ D ?&.!k C? $% &>ME: ^1z!k *O(WO(+ FCK !9 u%5+ Y!E`? !\>.?  . �!>2c

                >y !6 $J1NB &>y �5d  B K &>O!7- i1' [O!L ,L(k $1ed $% &>ME: *.!: ̂ 1E%(6 !\>6       B!N gw!26 C? tk ,d!L &

   &>)!9 *+ IK!6 B!f.? $9  .                 gQV>9 <? K!+ $7)? K 3 ?5p X9!J+  B B?(+ ^.? DZ!9  !1E9 ,+K!J+ $% ,L? 5%o F!.!)

                       B SB!VML? <(L &.&'!% ?  !: ̂ 1E%(6 ^.? g&>ME: *7148 Y(2L ^.56 D(N Ki` $W>.? K !\'# $9 *L5MLB ,O(\L

,L? SB(2' ].~(O(19 D!: �>`.

T H2/CJ M/%4 UV/<WT 3M XW4 A&6 Y.+2. . &6 A+"*&

 H2/CJ U!4%PR4 Z4&[ A&6 A+"*&T  Q \?/

               &'(=1+ D&>9 $J48 *V>+ Y5; K ,4j+ Y5; SK5; KB  B !: D5M%!9 ^.?  :     ,4j+ Y5; D!: D5M%!9 IK? SK5;

    B5; D!: bK5W1+ X+!)) n(%(Mk5ML? gn(%(e1-!ML?  (      L? &O(+ XW) D? $e1+ D!: bK5W1+ K   (x) g!: Y(.&.5ML(e%

 w(z5L w(e1L!9  (                  h(2:? !k (.54.K g*O(% !1=.5)? g�'(2O!L s?('? X+!) *V>+ Y5; D!: bK5W1+ YKB SK5; K

&>)!9 *+ w(W1M1O.

 ].<^1/CJ _/ HV&# H'.+2. . ]&2+"*&T A&6 A3&P!T _/ AM/<N, 3M HF!?&T A&6 H#&;# H`+T  Q 

]&W'/ a/+b"'/ c, A3&P!T d3.M 3.M-%P* d XR!#&03/

+ + - >'?"5:  24  -6!@  6A1   -6!@     B+C D B+:+:+E<4!"@'

A + - >'?"5:  24  -6!@  6A1   -6!@   B+C?@ B+E<@!1)%)'?#"@' (

+ - - >'?"5:  24  -6!@   24A6  -6!@   B+C?@ B+E<@!1)%F!0@' (

+ ± ± >'?"5:  24 -6!@   24A6  -6!@ G+&/&?"@+E:   HIJI?4?K 

+ - ±   10A5  >L    72-16   -6!@ %F+: !<M&?.'.T.E.C.) )(1(

+ - +         N  A   48-16    -6!@ %F+: !<M&?.'E.T.E.C.) )(2(

+ + -   10A5   >L   8-1       >L  %F+: !<M&?.'E.T.E.C.) )(3(

+ ± + >'?"5:  7    -6!@   48A6  -6!@ !@ O/<C+#<P?<) OQI+5F

+ + +   4A3  R"#S   3A1      R"#S      %#<P QI+5F!@

+ + +  T!, U& !P >L  U&    72A16 -6!@                   QV<.

+ + +   5A3  >L    48A16    -6!@           ?":!1+E<W,!:

+ + +   3A1  >L    24A5      -6!@ "<F+5S' !K +&?X&L  B+Y<

A A -   !0S!, !P !S R"#S    36A12 -6!@   G+Z<F+P+1 G+&/&?"@+E:

+ + +   24 !P 48  -6!@   48A24 -6!@           ['L +I BL?&L

)1 (\] %^:+PL?"I' %:+: !<M&?.' A) 2 (+&_&+Z&'L?"I' %:+: !<M&?.'  A)3 (U&]' +5SL?"I' %:+: !<M&?.'  A
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 A&6 A+"*&T  Q e H2/CJ A&6 U#%b[ Z4&[

              &1z(V16 g!9K g[0C S!1L gC(eLK59 gXL *44L X+?(d &>'!+ !: D5M%!9 C? D !1E9  .  .  .    �.58 C? ,L? ^W2+

                    $1OK? *;B(O# 3 (/ $9 [: !: D5M%!9 ^.? $9 *.?@A B?(+ *;B(O# g&'() F!E'? <�M9? u`(+ *.?@A B?(+)  XL �j+

C(eLK59 K (('!" *;B(O# 3 (/ $9 [: K $.)!9K Xj+ (&MV19 �!V6? ,L? ^W2+.

 /CJ _/ HV&# A&6 A3&P!T Z4&[ A&6 Y.+2.  Q f)Food borne Viruses (

        ,16!x: D!: wK5.K C? &>6 !4d !: wK5.K ^.? ^.5M2\+A    KE  g   n?K (' $4) K n?K ('  .   ,L? 5%o F!.!)

    ,16!x: D!: wK5.K $%A    KE        6 *+ !: I!L g*.?@A B?(+ B!2f'? �.?5)  B       3 ?5p  B !+? &>'!29 S&'C &>'?(85   !6 95 

 3&+  B $` B1&'K  *+ ^19 C? $J1NB .

   U!,&g6 Y.+2.E                    SB(O# b# �.58 C? S&2d  (8 $9 g5a.B *.!1L# D!: (=% C? *�79 K &>: K !J.5-#  B

                      (+ g].B? (xL? XW) $9 [: K ]1+&1k? 3 (/ $9 [: SB(O# b# $9 $MR1+# *.?@A B?(+ i1' K s(-&+ $9  <�M9? u`

                     BB5; *+ wK5.K ^.? ^M-  ^19 C? u4L gF# F&1'!)(` !. K b# X+!% FB5% $>.5e% ^W1O B() *+ F!E'?  . ^1OK?

           F!ME+C 50?K?  B F?5.?  B F# D51; $2:1369      !\9 K 1370            $9 S!='!+5% 5\) *'&1+!)# b# *;B(O# 5"?  B 

              F? ?i: FB5% �M4+ ^2c K &) �B!p g*'!E'? ^%!+? b�c!-           C? DB ?(+ CK59 �d!9 g5\) F# ^1>%!L C? 5V'

                &.B5; *ae+!p 50# $:!+ $L  B  ?B !9 D!: ['!0 �5+ K ^1>` �JL gw BKC F!2.?C  .      5e% F?i1+ Q.?i-? !9 *OK

                        $9 &) *+ $1eR6 g$'!0 $1VH6 C? X4N $9 $% 5\) *e/? b�c!- 51E+ 511r6 K S&1)(` b# ,N(+ G5H+ g!: b#

&) I5M>% g,d5L b# K $'!0BK  SB(O# b# ^.ia.!` gS!='!+5% S!;BK5- G?58? �12d D!: S!y”(L�5�N “&) .

  h/.3%#(Norwalk)                ,.5M'#K5ML!; *+&1k? ].  B g !9 ^1MER' D?59 $% ,L? (.!:K?  B D? $L &+ Y!'

               ,L? S&) D ?@a+!'  (%@+ $L &+ Y!>9 K *.!L!>) F# X+!d wK5.K g$L &+ F?C(+# Q'?B Bi'  . K5.K ^.?   !1E9 w

     ,L? B5; F# XW) K ]y(%  .               C? DB!.C  !1E9 B ?(+ X+!d *'!:B h *d(-&+ �!46 ? !9 n?K (' $14) D!: wK5.K K

&>)!9 *+ !: ,.5M'#K5ML!;.

Y.+2..3%#A&6H#&R#/)NoVs( *W. C? X+?(d ^.5M2\+s(1),.5M'?K5ML!;D!:B!p *LK5.K  

&>ME:KueA?$9F?(>dX+!d3�W=+K  b!\MO?*) ?(;]651; B$2:SK5; D!:*>L B F!\` 5L!65L

$M0!>)*+&'().    S!+ DB *8 1392           u`(+ gF?5\6 t.B5k 5\)  B *LK5.KK5' ,.5M'#K5ML!; C? *71LK D51; $2: 

  $7`?5+5064                     *e/? m4>+ $% &.B5; �R=+ S&) Y!f'? D!: *L 59  B K &) *'!+ B h *M)?&\9 i%?5+ $9  !219 

 S!y ?  *;B(O#,L? SB?B *+ X1W=6 gb# D!:.

                     B!f.? u`(+ *-!%!' q48 !9 *.!. B D!: SB K?5- K SB(O# D!: b# �L(6 $% i1' D5a.B D!: wK5.K

 &'? S&) $M0!>) &'() *+ 5a.B � ?(d !. ,.5M'#K5ML!;) K !: wK5.K('B# g!: wK5.K!'K5% g!: wK5.KK5M'# �j+.(...

 &6 -%2+i Q M(Prions)

!: F(.5k  5;?               XJM>+ g*.?@A B?(+ �.58 C? *OK &>ME1' !: $M0!. ]6 K !: � !N g!: D5M%!9 g!: wK5.K Ki` $y

                   [1>% *+ S !)? DK!; F(>` X+!d *>7. F# GK57+ B (+ ]. $9 ��4+ ^.?  B K &'() *+  .    C? S !)? B (+ F(.5k

                     d $9 F# G5H+ K SB(O# D!:K!; DK!V>O B&A K ,)(; C? S&) $1\6  B(k G5H+ �.58    5.!L $9 ?@A ]2% F?(>
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,L? S&) �5+ *Mp K F!E'? <�M9? u`(+ SB(O# D!:K!; ir+ K ,)(; G5H+ DB ?(+  B K &>% *+ ,.?5L !:K!;.

 H2/CJ A&6 U!4%PR4 _/ A+!j;!i A/+T XW4 +*C, <Fk

1            B5L  !"# $%"& "% '( )$* +,-. /%'01 2'3! 4 )   (5%67 8 9":-% (2  (     ;'2  !"# "% 8)  & <('6= (2  >?"70 

      @AB C% ! +DE* >8( +F(2  (                 /%'01 >"G HI!3JK! L86& <'6MN O2(3! 82 P%' L' 6I1 Q%'6* (2 H*'$RST

H*'2 $G'3N 23F8 HU' /&86VI! PIK#3A85W' "G XB @%'$I. Y!"Z +# /Z'3T' L' [3\-&.

2 <$! +& Y]'$= $%"& ^6\! L' Y_] '( 9":-% (2 )$* >('$RST +,-. >"G'01 4 10F +`I]2 $T"*3.

3                         (3a +& $%"& "G XB "& Q_A6! Y%"U8 8 ^86b 8 c"N /%'01 2'3! "& ^6\! )2"!B /%'01 2'3! d"JA L' 4 

26# e"f,F' >$F.

4                       H]2 6& )8 Z g"fJh 23JT ^6\! $%"& HZ6U +& /a3] X26# L"& L' i. '( )$* 86Kf# /%'01 2'3! 4 

            26# L"& L' i. /a3] >'3,j! X$T"*3F O86Kf# H! U (2             L' /*"T HI!3JK! 6MN O^6\! L' Y_] 8 XB X

HN"U ^6a6& '( CKIk3A3&.

5                   +76U 8 +KMZ OX26# H_jl c"SfG +# /A"j*6A PIf:JG 8 /,U3. >"G CNL 8 "G m3F /W23kB 4 

                    @%'57' '( /#3#3DI7",U' >"G HI!3JK! 6MN O)$* 2('8 /%'01 2'3! YN'2 +& 23*  @-. O^'6a' +& HU' PVJ!

  "& '0k $G2 /!                    /k3JE! QIj! (2 )2"!B >'01 >('$RST L' 8 2(8B YJE& +fI!L P%' (2 '( cL? >"G H_]'6! $%)  L' 6I1

@AB >8( "% 9":-% (23JT >('223N.

6                    CKIk3A3& Y!"Z HIk"E7 8 (3n= 6MN 23* /! +h6Z +,K& (2 >"G +oI* (2 +# p%"! qo# (2 X3r 4 

          L' Y_] )("*' 2(3! qo# X$IT"*3F '0k 2('2 23F8          CKIk3A3& PIK#3A85W' P,7( PI& L' +& X"fIJa' >'6& ^6\!) (2

 s6Z20+`I]2  (HU' cL?.

 !"#$

1 %&'$ &()$  *+,"'-./ 0 )1370 (1/2'3 *4"56,/ 7829 *:4"'; <";  0 =>?@3 79/&'! .

2 %&'$ &()$  *+,"'-./ 0 )1380 (1/2'3 *4"56,/ 7829 *%AB4 =,"C9 D4/&$ 79/&'!  0.

3  +,"'-./ 0       %&'$ &()$  0 1380                 *%/ =E2F B GH)$ 79/&'! I8 J4/K/ *%4/2LM/ G>/29 B ">N! 4K +>/?O %"PK/&$/ B =>?@3 0

+Q9RS TAU$V B 1"$4K *79/&'! W4/AB .
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