
      
   

   
   

   

    
     

     
        

   
   

           

    

             
               

               
                   

       

              
                

                  
               

                 
                 

                
     

                   
                   

                 
                

               
                 

          



              
                  
                

            

                  
           

               
                

              
        

 

 
        

     
  



   

      
           

 
       
      
          
   
        



 
  

  

  



           
       

  

      

  
  

  

  

     
     

      

    
      

   



   
              

              
                

 

     
  

     
   

      
      

    
                     

      

     
              
  

          
             

                   
                 

              
 

    
                 

            

  
     

   

               
                

          

       
                

     



  
                 

                  
             

                 
      

  
 

        
     

  



 
  

   
  

    



           
       

  

            

  
  

   

  

     
     

      



   

      
   
       
    

     
   
   
       
    
           
    
   

      
      
   

    
   

   



   

        
       
           
            
            
               
           
          
            
             

            
                

   

         
           
         
        
            



     

                  
               

       
  

   
    

       
         

   
                 

  

              
             

            
              
                 

                  
                
                 

               
        

        

                 
               

               
                

               



                
               

            
               

             
                
                 

              
     

                  
                 

                 
              
                 

  

      

              
               
   

                
                

                
                 

             
            

    

                
               

                
 

                
                   

               
              

          

             
       



   

                
            

                
               
                

            
    

               
                 

                
                

           
             
             

       

               
                 

                
                

        

             
                
                 

           
 

               
              

            
            

                 
             

             
                   

                  
               

              
               

                 
     

        



               
           

                  
               

             
               

               
                   

                  
                  

           

               
               

            
              

                  
                  

    

                   
                    
               
               
       

              
              
              

                  
         

               
                  

                
               

          

                
              

              
             

              
              

               



              
               

            
              

              
               
                

           

    

             
            

                 
               

            
  

   
   

 

 

 

 

    
     

          











                  
                 

                  
                  

             
                   
               

   

               
                    
                   

                 
                   

                  
 

               
               
                

                
             

       

          
           

         
       

 
  

        
 

   

         
   

   

    

           
           

    
          

    
          
               

               
    

                    
                    

 



 

 
 

 
 

 
 

   

   

   

  
  

      

      

    

 
 

   

  
  

    
    

    
 

     
    

 
     

   
   

                   
     

                 
          

                         
      

                   
                   

                   

                   
                 

              
              
             

                
                

                    
                  
                

               
                

            

           

    
  

  
  

  
 
 

      
     

        
       
       
       
          

  
       
         
         
        
         

 



       
         
         
       

             
        

       
                   

                     
               

                  
 

      

             
              

                
                

                 
 

           

   
      

  
    
     

    
   

   
     
   

   
   

    
    

   
    

   
     

   
   

   
   

   
                 

             
      

 



              
      

    
   

   
     

     
   
    

   
     

     
   

   
     
      
       
   

     
      
     
     

   
      
           

      
        

      
     
      
       
     
     
     
      
     
       
     
     
     
       

    
     
      

        
      
       
       
      
        

             

 



   

             
        

               
          

               
               

                
                 

                
           

          

                
          

             
               

               
              

                 
               

              

          

               
                  
               

                  
                 
                 
                
            

              
                 

              
                 

               
                  

              

 









              
               

                   
                      

                    
              

 

                  
                  

                  
                 

               
                 
                  
                 

               
                   
                

              
                  

             
                   

                 
                

                  
             

              
  

                
                
                  

               
                 
                 
               

    

                 
                

                 
               

             
              

            

 



               
  

                
                   

                 
              

                
            

                  
                 
                
                

                 
 

               
               

                  
                   
                  

            
             

               
           

              
                

     

                  
                 
                     

                 
                   

                
  

        
     

 



     

               
               

                
              

                
     

                   
            

                
            

 

                 
                 

               
      

  

   

                   
               

                   
                
               

               
             
              
                   

  

           

 
  

 
 

 
  

 

 
 

  
 

  
 

       
      
      
      

      
      

      

 



      
      

      
      

       
       

 
       

       
      

    
      
      

       
       

        
    

       
       

     

   
        
        
        

      
      

       
      

      
       

       
    

              
                    

                    
                   
  
                     

                      
                      

   
            

                      
      

                        
                     

     
                         
            
                       

       

 



  

                  
                 

                 
             

               
              

            
                

               
                

                
       

             
             

                  
                

               
                  
               
                

       

 

             
              

                
               

               
                

        

                  
                

               
                 

                
                 

                   
                

                  

 



                
               

           
              

                 
                  

            
            

                 
               

                   
                 

                 
           

                 
             
                 

                
             

               
                

                 
           
                

                
                 

                 
               

                 
              
                  

                
                

                 
  

 

                
                 

               
                 

 

 



                
                    

                
       

                 
             

               
               
               
                

                
                 

              
                
               

    

                
                 

         
             

           
         

            
            

 

                 
             

               

             
  

              
            

             
                

                 
             

    

 



          
              

  
    

    
   
   

   
  

  
   

   
  

   
   

   
  

   
   

   
         

                 
               

                
            

               
                 

                
       

 

  
   

 

   
   

           

 



                
                   

               
               

                
               

                 
                

                 
           

           
    

      
    

   
    

   
   

   
    
   

    
    
   

  
     

     
  

            
           

 

                
             

           
              

                 
                  

                    
                

            
            

           

 



                
            

              
      

               

                  
            

                  
     

           

             
      

                
               

            
            

            
              

       

                 
                 

                
               

                   
                  

               
               

               
              

               
                 

                 
              

               
                

                
                 

                 
              

 



                 
       

 

                
                

                  
                  

               
                   

                 
         

 



  

              
        

              
       

            
     

             
   

            

           
       

            
       

               
      

            
          

   

          
       

        
 

            
           

            
           

            
           

 



            
               

          

            
              
    

            
            

   

           
            

             
             

   

            
                

             
 

          
    

                
             

 

              
         

        

               
             

            
    

    

           
            

              
  

    

 



            
             

   
  

            
              

        
    

           
           

 
      

           
               

       
    

 

            
                

            
  

    

        
   

             
              

            

           
          

    

            
             

    

              
         

       

 



            
           

    

            
           

        
  

               
           

     

             
              

   

               
              

      

                 
      

                
              

       

           
    

          
    

  

            
           

 

             
          

               
                

 





                 
            

  

              
            

            
     

             
           

       

            
             

      

                
             

     

                   
            

       

              

               
   

                
           

          

               
             

      

           
              

     
   

 

             
          

 



 
    

             
             

     
    

 

            
          

         
   

    

            
           

 
    

             
          

             
          

 
    

           
     

            
            

       

              
  

 



            

        

    

     

     

       

       

 

    

   
  

      
  

     

     

   

  
        

  
      

  
   

    
  

         

 





            
  

     
     

 
 

  
 

 
 

   

          
          

 
 

 

  
    

    
     

      
 

 

            
         

             
   

      
     

            
           

             
              

            
        

    
   

        

     

  
   

    
   

  
 

 

     
   

 

   

      
   

  
 

      

 



     
 

    
  

  
 

 
  

 
 
 

           

 

       
    

           

  

                
             

               
        

              
           

       

            

              

             

 

 
 

  

  
   

 

 



         

 

  
 

  
 

   
   

 
       

         

    
     

           

  

        

        
       

   
    

 
 

 
  

    
      

 
 

  
  

               
                  

 



         

 

   
   

    
        

 

  

  
    

 
 

    
     

   
        

        

  
  

  
  

  
  

  
 
 

 
 
 

 
 

  

         
                

             
      

  

 



          

            

  
  

  

 
  

  
  

 
 

 

 
 

     
     

         
    

  
    

      

   

     

 
       

       
  

        

       
           

  

 

 

 

    



          

 











         

 

   
 

 
 
 
 

 
 

 
 
 

 
 
 
 

 
 

 
     
     

    

  
  
  
  
  
  
  
  
  
  
  
  

     
     

  

     

     

    
  

   

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  

 
 
 
 
 
 
 
 

 
 
 
 

 
 

  

 

 

  

 



 
  
  
  
  
  
     
     

     
 

 
 

 
 

  
 

 
 

 
  

 
 

    
  
   

 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 

   
 

   
 
 

 
  

    
  

           
         

              
            

            

 



 
  

   

  



           
       

  

       

  
  

   

  

     
     

      

    
      

   



   

  
       

      
      
          
        
          

      
       
       
          
       
     

       
      
         
     

   

   

           



  

                 
              

             
               

                
           

           

       

                
                   
                  

                  
               

      

              
    

             

 

             
        

                 
              

                  

            

   

      

                
                  
            

          

                    
              

 



                   
  

          

 

            
                  
    

 

              

       

                
                   

                
          

             
                

                
                 

                 
               

  

      

 

                  
                 
                   

             
              

               
                

              
         

         

      
 



   
   

  
   

 

               
                 

                 
  

 

     
   

 
   

    

     

                  
       

              

      

      

                  
                

    

          

 

                    
              

               
        

 



                

                    
 

         

             
              

               
           

              
             

             
              

      

             
            

               
               

                
            

             
                 

               
              

                 
     

                
                

                
              

                 

             
                

                
                

                 
                  

              

           
              

                
             



             
              

                
                  

              
                
         

           
       

     
      
          
        

       
     
      
      
        
         

             
               

                  
               
                 
            

                 
                  

                 
  

       

 

               
       

                
 

 

                 



      

               
                

              
           

    

                
               

                 

       

 

                  
           

                
       

                
  

 

                  

            
                

                
             

              
              

                  
             

               
  

      

     

               
                

        
        



                   
                

         

         

 

                    
              
                  

   

 

                 

        

               
              

             
              

               
              

             
             
               

               
             

                 
         

                  
            

                 
                

             
             

                
                 

          

             
              

    
             



                
                 

                      
                  

                 
             

               
             

             
                 

                
               
             

             
            

    

                 
           

      

        

     

 

         
                

         
              

           
    

               



  

                
     

           
   

    

           
            

            

         
    

              
           

           
            

 
 

    

            
   

  

             
               

                
         

    

               
    

   

               
           

             
 

           
      

    



              
               

 

              
             

      

            
            
 

            
       

              
           

     

               
      

             
            

      

              
            

       
     

 



 
  

 

   



           
       

  

      

  
  

   

  

     
     

      



      

                 
                  
               

               
             

                   
    



 
  

   
   

   



           
       

  

           

  
  

   

  

     
     

      

 
     

      
   



           

                 
              

           



 
  

 



           
       

  

   

  
  

   

  

     
     

      

     
      

    



   

   
          

      
    
     
      
   

          
     

     
     
       
         

     
   
    
         

        
     
         
        
         

         
     
   

    
           
   



   

                
          
             

  
            

  
              
                

     
             
               

   
                

 
              

  
                 

  
                

  
              

   
               
                 

         
                
                

   

             
     

              
    

              
    

        



  

             
            

             
             

                
           

              
                

                  
      

                    
                 

                 
               

           

                  
                    

                
                  

              
                 

       

                
                   
                

 

                  
           

                 



         

                
                 

                
  

               
              
              
               

                  
                

         
             

               
               

         

                
             

   

                
               

                 
              
               

             

     

   

                
                  
               

               
                 
                

                 
           

          



               
    

    

             
               

                
             

                  
   

    

                
                   

                 
                

             
                   

                
           

                  
              

            
             

               
               

            
               

              
  

  

                
                   
                  

                  
                  

                
               

            
              

             



               
                  

              
              

  

              
 

    
          

  
        
          

          
          

          
           

          
          

         
         

           

     

          
          

         
         

          
  

         
         

         
    

     
     

     
     

           
                        

                        
                    
                    

                      
    

             
                

                       
           



    

             
                      
              

               
                

                
                 

                
              

                  
      

  

             
            
             

               
                

               
   

                 
                

                 
                

       

              
            

           

    

              
              

                
                  
               

             
              

          



            
          

               
               

              
                 
            

               
                

                
           

              
          

            
             

                
             

              
               

              
               

                  
                   

                
                

                
                   
         

                
                

             
               

             
                

                  
          

                
              

             
                  

                



                
             

         
     

 
      
      

      
      

 
      
      

      
      

     

                
              
                 

                
              

                
               

                   
               
                    
              

      

             
                

           
           

                
              
              

              
                 

              

   

              
              

               
                 



              
              
             

                
                

           

 

 

 

 

 

  

 
 

 
 
   

 

 

 

 

 

      
      

             
    

        

      

              
           

               
                  

                
                 
                 

               
               

              
              

             
               

   



                
    

 

               
                   

               
                  

                 
             
              
                

              
               

               
               

      

                  
              

                
                

                 
                

     

                   
               

                   
                

                
          

                  
                 

                  
               

                
             

      

  



                
               

             
              

                 
             
                  

                
           

                 
                

               
                 

               
               

                 
               
 

                 
                  

                
                 
                  

                
                 

              
   

                   
               
             
             



               
      

 
   

 
   
   

  
 

   
  

 
 

               
               

             
              
                

            
                

               
              

              
               

              
               

           
                

              
               

                                 
                               

                        
                            

               

 



      

                
             

               
                

               
                  

               
                

                
    

                  
               

          
          

           
           

           
   

             
               

              
              

                   
            

            
              
                
     

                 
                  

                
                  

                 
   

 



             
                   

        
              
                

              
                 

               
             
               

               
              

                
               

                
                
              

             
              

             

                                 
                               

                         
                              

     

 



     

                 
               

                 
               

                
               

     

              
              
                   

                 
                 

                
                

                  
                  

                 
               

                
                

       

                
                 

               
                

              
               

               
                 

               
               
                   

               
               

               
        

              
               

          

 



             
              

                
               

              
             

                  
              

                  
                  

          

            
               

               
             

                  
                

              
           

             
             

               
               

               
                

               
                

                
           

            
               

      

                 
               

          
                

               
             

              
                
                 

              

 



             
                
            

                 
             

                  
              

              
                   

             
                   

                
                

                    
               

             
              
            

             
             

                
               

               
             

               
             

                
               

               
               

                  
             

                
                

              

                  
                 

                
                

            
                     

 



                 
          

             
   

          
          

 
           

    
         

      
     
         

     

               
               

               
                 

                  
                 

                  
                    

               
            

           
            

             
             

               
             
             
              
            

               
               

               
                  

                   
                  

                
                    

             

 



              
                 

              
              

              
            

                  
                

              
               

   

                 
                 
                 

               
              

             
                  

               
                 

          

               
     

   

  
    

      
  

   
  

   

  
    
   
   
   
   
   

  
  

   
  

  
  

   
  
  

  
  
  

   
  

   
  

  

  
  
  
   

   
   
  

 

 



       
               

      
          
            

     

              
                  

             
               

             
    

    

               
           
                   
                

                  
                 
              

               
             

            
              

                
                  

                  
                     

           

                    
                     

             
              

             
              

                
               

            

                      
                  

 



               
              

                
            

             
                

               
           

    

  

             
                

               
              
                 

                 
                

                  
             

                  
                 

                  
      

            

  
       

 
       
       

       
       

  
       
       

       
       

  

              
               

        

 



     

             
                   

                
             

                
                  

               
               

                  
        

               
  

    
       

       
     

          
          
             
         

        
           

                 
                 

                
              

               
                  

             
            

               
                    

 

               
 

   
  

 
  

 

 
   
   

  
  

   
   

  
   

  
  

 
 

 



                  
              

               
                

                
             
           

                
              

                
                

            

            
               

            
            

              
              

    

              
                  

                  
              

               
               

              
           

                  
                 
               

                
                
                 
                

              
                 
               

            

               
                    

                
       

 



 

              
                

                  
              

                
                 

            
             

             
        

     

              
           

             
               

               

              
              

              
 

   
                  

                
    

   
                 

          

                  
                  

                      
                   

                   
                    

                     
  

                 
     

 



   
                 

 

                  
                  

              
                   

                 

                  
              

                
              

                 
                

         

               
                  

               
                     

               
          

                 
                
              

                
               

                
                 

                
                 

        

                   
                  

                 
              

              
              

                   
 

 



          
              

             
              
                 

               
                  

               
                

                
               

              
                  

             
              

              
                  
                   

              
                 

              
                 

                 
 

                
             

     

  

  

              
             

             
               
              

             
               

                
                
                

              
             

 



               
                 

              
              

              
               
                

          
       

             
      

 

           
              

             
              

                 
                  

        

                 
              

             
             

               
               
             

                 
              

               
               

             
              

               
              

 

                  
              

          
               

    

 



            
         

    
 

 

  
 
 

  
 

 

 

  
  

       
  

             
    

    
 

 

  
 
 

   

 

 

  

  

   

             
    

         

                    
              

 



          
            

                 
             

            
            

                
               

               
                

               
                 

                 
               

               
                

              
                

               
                  

               
               

               
                  

              
               

            
              

              
         

                
             

                   
                

              
                  
               
                

                  
                   

                
                

               
               
             

 



               
                  

               
              
                

                
               

                
             

      

     

 

            
                

    
                 

  
                  

                
        

 

            

                
           

                  
             

                 
              
                   

               
               

              
                
                  

                  
       

 

 



           
   

 



                  
    

 
 

 
 
 

   

                   
                

            
        

       
     
   

                  
             
               

           
          

          
     

   
                     
          
     
   

 

                   
          
    
   

 

                   
                

              
              

     
 

 



  
     
    
   

   
    
    
   
  

 
   

  
   

    
   

   

   
 

     
       

      
   

    
     

 

 

   
    

   
  

   
 

  
  

  
  

   

    
    

  

     
   

  

   
   

    
   

   
   

    
   
    

   
    
   

   
  

      

   

      
   

 
  

 
 

  
 

 
  

 
  

 

     
      

      
     
  

    
       

      
      

 

 
  

 

   
 

 

 



      
   

    
   

   

             
      

  

                                  
                            
                             

                         

 



    

               
              

            
               

              
              

              
     

               
              

               
               

              
            

             
              

              
               

             
            

             
                

              
              

              
            

          
          

               
                

                
               

         
           

              
      

                
                  
                  
             

             

 



                  
                

              
                

               

    

                
                
                

            

              
                 

                   
                 

                  
             

              
             

               
                   

                 
              

            
             
                

                
              

             
               

            
              

            
              
               

                
               

           
                     
                

                
                   

                 
              

 



                  
    

            
                

                 
               

               
             

                
                

                 
               

              
            

                  
                 

               
            

               
                   

                 
                 

                  
              

              
                 

               
                    

                 
                  

                  
               

                
               

             
               

                
              

                 
                  

              
               

              
               

               

 



            
               

                
              

   

             
             

             
              

                 
                

               
            

           
              
              

             
                 
              

                 
        

               
                

             
             

              
           

                    
                

               
                 

                
                 

               
             

                
            

               
               

             
              

                 
               

            

 



              
                

              
            

             
               

                 
               

                
              

           

                
          

                
              

            
               

                  
                

         
              

              
               

              
              

               
           

             
                 

               
              

            
            

              
                 

               
            

                   
 

                   

 



    

               
      

                
              

                 
                 

                
                

               
                 

                
                

                   
          

            
             

            
               

                 
                 

               
            

                 
                   

                 
                

             
                  

                
                   

               

              
              

                  

                     
                       

                    
                         
                      

                         
  

 



               
               

                    
                

               
               

              
                

                  
                

             
                 

                 
                

                
                 

        
           

             
                

     

                
               

            
                
                
                

                
          

               
              

           
                  

                  
                 

              
                  

              
              

               
              

                    
                  

               
              

 



                
                 

                 
                 

               
  

     

              
             

              
            

                 
                  

               
                 
                

                 
                  

                
                

  

                 
            

                
             

                
               

            
             

                 
              

           
                 

              
                

              
   

                          
             

 



              
               

                 
                 

              
              

                
               

              
                

                  
               

          

        

                 
               
              
              

                   
             

                   
               

                
            

             
              

                
                  

             
          

                  
               

              
               

                   
                

               
                 

                  
               

              
                  

               

 



                
               

              
                 

                    
            

             
                   
                

               
                

                
               

                 
             

                 
                

            
               

               
       

                 
                  

               
                 

                 
                

                
                 

                 
              

                 
 

                 
               

               
              

                 
               

               
                    

               
              

              

 



             
           

                
                   

                
                  

                 
                
                 

              
               

                
                  

                
                  

                  
               

                
              

               
               

                 
                 

                  
              

          

               
                  

               
              
                  

                 
                

              
                   
               

               
              
                 

                
                 

            

                
   

 



               
       

  
 

   
   

  

    
  

  
    

   

 
 

  
 

 

       
         

          
       

    
        

   

         
        

   
   

  
  

         
       

         
            

    

    
  

  
     

   
    
     
   

  

   
 

 
  

 
   

 
  

  

 
  

  
 

 

      
       

     
  

      
      

      
      

    
       

      
      

 
  

 
  

   
 



  
    
    

  
   

 
  

  
 

  
  

  
 

       
   

    
  
  

       
    
   

     
  

      
   

   
     

  

 
   

 

 

  
  

 

    
 

 

       
      
  

   
 

 
 

  
  

 

       
    

        
    

    

  
 

  
    

    
 

   

      
   

    
 

      
   

    
   

 

 
   

 

  
   
 

 
   
 

    
     

   

     
       

  
  

   
 

       
   

   
   

 

 
    

 

          
 

 



   
   

  
  

 

  
   

    
      

      
      

   
  

   
  

   
    

   
    

       
  

  

  

 
  

    
    
    

  

 
   

 

 
  

 

 
  

 

   
 

    
    

  

 
   

 

 
  

 

 
 

     
     

        
  

   
 

    
      

     
    

   
 

   
 

                                  
                             

                            
                           

                           
  

 



    

        
              

                  
              

               
          

       
               

                
                

               
               

          
             

              
              

               
              

              
            

  

             
            

              
               

                 
               

           

                
                 

            

 



                 
                

              
              

                      
               

                 
      

            
               

            
             

             
      

             
             

          

              
              

               
                

             
              

                  
               

              
                    

                

   

                
                 
              
             

                 
             

              
                

          
               
             

           

 



   

                
             

             
          

             
               

               
               

                
             
            

              
          
              

             
                
                

 

               
             

               
                 

                
              

                 
                
             

              
         

             
                

               
              

         

                 
                  
                 

                      
   

 



              
              

            
              
            

                
                  

             
                 

            
                

     

                  
            

                  
            

   

              
              

               
               

                     
             

            
                

              
                 

          
           

              
              

            
          
            

              
                 

               
            
        

               

                   

 



           
              

               
                 

             
               

               
               

              
             

                
             

              
              

                
                

             
              

               
               

                
                

               
                  

                  
    

               
               

               
            

         
             

               
              

            
             

           
             

              
              
                 
               

            
                 

 



            
           

            
              

                

              
                   

               
               

                 
               

          
              

            
             
                

            
           

                
         

                  
           

              
               

               
            

               
            
              

             
             

              
               

              
            

               
              

              
               

             
             

            
               

                 

 



                
                   

               
               
              

               
             

               
             

              
            

            
           

                
             

                 
            

              
                

            
                

                 
               
             

                 
                

  

               
                 

            
               

            
              

                 
             

    

             
                   

                 
                

            
              

               

 



            
             
            
              

               
      

             
               

                
              

          
                 

               
               

               
                

               

              
               

                 
              

               
           

             
             

               
                

           
                 

              
              

               
               

               
              
             

   

            
                     

     

 



   

             
               

                
            

          
                 

             
             

             
                 

             
  

   

             
              

                  
             

            
             

             
                 

              
              
               

     

        

                
             

                
          

               
                

           
                

                 
             

                
               

           
               

 



              
                

                   
              

             
            

                  
      

               
                  

               
              
               

                  
               

                
                  

                
             

              
                

               
                

                

           
   

                 
            

                 
                

               
                 
              

                 
                  

             

                   
                 

                   

        

 



                
              

               
                 

          

 



                
         

  
 

  
 

  
 

   
   

       
 

   
    

   
     

          
   
 

       
    

   

  

 
 

 

 

 

    

    

     
      

    

  
  
 

  
 

  
 

 

         
         

         
      

      
      

    

     
    

     

   
       

    
  
   

   
    
      

 

 

 



  
  

 

 
 

  
    

  
 

 
 

 

     
     

    

      
 

   
     

   
  

    
    
  

   
    

    
     

   
     

 

   
    
   

   
    

    
     

   
     

 

   
 

 
 

      

    
  

  
   

  
  

  
   

  
  

  
   

  
  

  
   

      
     

    
    

   
    

      
        

        
      
 

       
         

       
      

       
   

   
       

      
 

 



 
 

 

 
  

  

   
 

  
 

   
 

 

    
  

     
   

    
     

  

    
  

   
    

    
     

      
     

  

      
     

    
     

   

      
   

        

  

   
 

        

  

  
  

   
  
 

 
   

 
 

 

 

  
  

 

 

    

    

  
  

  
  

        

 
  

  

     
    

   

         

  
   

 

      
   

  
    

       

    

 



       

                  
                 

           

    

                
              

             
            

               
              

               
             

               
               

               
             

             
             

     

              

    
      

       
      
      

               
                 

               
         

                
              

                
             

               
            

                 
                  

 



              
             

                
             
                  

           

              
          

               
               

               
              

                
              

                   
               

           
            
             

               
                 

         

                  
               

                
           

        
              

            
             

               
             

            
               

  

        

               
                 

                
              

               
              

 



                
             

               
                

              
                

                 
               

              
               

           

       

          
               

              
               
                

                   
            

               
                    

                  
               

                
                  

                 
                 

                 
                

                 
                   
                  

                
               

               
               
            

             
              
               

                
               

                
            

 



              
              

          
               

               
                

               
                  

              
                 

              
               

                   
              
                

               
              

               
              

                 
              

 

             
              

             
             

             
          

           
                

                
              

             
               

               
           

               
             
              

            
                

            
          

             
                 

 



                 
               

              
             

                  
          

              
                 
                    

                 
                

              
               

                  
               

               
                  

             
                

                   
                  

              
               
                 

                
                

              
                

             
             

              
               

             
                
               

        

        

                
                 

             
               

                 
               

 



                
                 

               
                

               
                

               
           

               
                  
      

        

                 
              

                   
                 

               
                

              
                 
           

                
         

          
      

     
     

   
   
   
   

  

                   
                 

                
                   

               
                   

                
              

             

 



                
                

                
               

                    
                   

              
                

                

                   
                  

                 
                  

               
                  

                 
                  
                  

                  
                  

                
                  

              
               
               

                 
               

           
               

                
             

    

    

               
               

               
                  
            

           
            

            
                  

 



               
                 
                

                 
                 
              

             
               

 

            
             

             
               

            
             

     

                 
             

                
                
              

       

     

 

     

 

                
 

            
            

                
           
                    
          

 



               
                 

      

               
               

                
              

                
                

               
                 

                 
                 

               
   

              
 

   
 

 

 
 

 

   

 
  

   
 

         
     

    
        
       

 

 
  

 

  
 

 

           
    

      
      

     
     
       

 
  

 

  
 

         
       

      

   
 

                 
                 

 
                

                  
 

 



                
            

      
                  

 

  

               
                

                 
                  

             
               

               
              

              
               
                 

                
   

   

            
                  

               
               

 

                
                

                
           

               
 

                 
               

                  
                

                
                   

              
            

 





             
               

                 
                  

       

                
                   
                

              
               

                
             
                 

                
              

                 
             

                 
         

               

         
    

    
   

   

                   
              

               
              
               
                 

               
               

                  
               
              

               
         

             
              

              

 



               
          

                 
               

             
                  

      

          

            
              

           
             

            
               

                  
           

                
               

                 
              
               

             

              
              
             

      

 



  

            
            

     
   

              
        

           
   

    

                
   

              
             

 

             
           

              
        

              
            

 

              
             

  

                
             

 

               
         

               
             
     

 



               
     

                
        

           
  

                 
          

                
            

       

                 
             
     

                
             

            
            

              
    

              
              

     

                
               

       

           
            

 
         

    

               
      

 



             
       

   

           
           

  

           
            

               
       

   
   

             
              

         
    

            
           

     
    

             
             

      
  

              
         

       

              
            

                
         

               
           

     

 



             
            

 

                
           

             
            

   
   

  

             
               

          

             
              

   

             
              

         

          
    

       

              
             

       

               
           

             
 

           
      

    

               
             

      

 



              
         

               
    

             
          

               
               

         

               
                

             
   

               
          

           
           

 

                     
                 

                
    

                
         

               
           

             
             

               
             

          

               
         

 



            
       

             
          

          
        

     

            
       

             
      

             
            

             
       

           
               

             
          

     

         
    

            
            

        

             
              
   

            
       

  

           
           

     

 



              
             

              
          

    

              
           

  

              
           

  

             
             

 

             
               

            
 

    

             
      

             
             

  
     

 

              
           

  

                
       

           
             

 

 



                
      

              
           

     

               
      

            
    

             
           

                    
            

       

                
           
             

               
            

   

              
         

             
              

        

             
             

               
             

      

                
        

 



              
              

           

           
          

     
 

           
          

            
              

         
    

             
           

     
 

    

             
             

 
    

             
          

 
    

             
          

 
   

             
        

                
              

          
     

 



              
  

              
          

    

               
           

                
             

                  
                

 

 



             

          

 
 

    
    

 

   
   

 
 

 
  

  
 
  

 
 

   
  

  

 

 

 
 

  
 

 

  
 

 

     

     

     

   

  

  

  

  

 

 

  
 

 

  
  

  

 

 

 
 

   
    

  

  

 

 
 

   
    

  

 

 

 
 

   
    

 

  

 

 
 

   
    

 

 



           

  
 

 
 

 
 
 

  

 

 
 

 
  

 
 

 

 
  

 

 

 

 
 

 
 

  
 

 
 

 
  

 
 

 
 

 
  

 

 

 

  

    
 

     
   

 

    

  

    

  

    

  

     

  

  

 

 
 
 

 
  

  

   
 
 

  
 

    
 
 

 
 

 
 

 

   

  

  

  

  

   
  

 

    

    

  

  

 



           

 
 

    
    

 

   
   

 
 

 
  

 
    

 
 

 

      
    

 

  

  

  
 

 
  

 

         
  

   

  

  

 

 
 

 

       
     

    

  

  
 

 
 

      
  

    

  

  
  

  
 
 

 

 

 

 

 

    
 

  

  

  

 

 
    

 

        
   

  

  

   
 

      
 

  

  

 



           

 
 

    
    

 

   
   

 
 

 
  

    
 

 

     
   

  

  

   
 

    
  

  

    
 

 

 

       
   

    

  

  
 

  
 

 

 

 

 

 

  

    
   
 

       
 

    
 

     

   

  

  

    
 

 

 

  

      
 

    

  

  

 



           

 
 

    
    

 

   
   

 
 

 

  

   
  

 
 

 

 

 

  

  

  

    

      
 

    

  

  
 

 
  

 

  
 

 

 
 

 

     
   

   

     

    

  

    

  

    

  

       
    

  

  
 

 
  

 

  
 
 

 
  

 

    
    

  

         
      

     

  
 

  
 

 

     
 

  
      

      
   

    

 



           

 
 

    
    

 

   
   

 
 

 
  

  
 

 
  

 

     
 

  

  

  
 

 

    
 

 

     
 

  

  

  
 

 
  

 
  

    

  

  
 

 
  

 

 
    

  

  
 

 
 

 

    
    

  

    
 

 

 
    

  

  
 

 

 
  

 

     
   

    

  

  

 

 
 

 
  

  

 



           

   
  

 
 
 

  

 

   
   

 
 

 
  

  

 

 
 

 
    

  

  
 

  
 

 

      
  

    

  

  

 

 
 

     
  

  

    
 

 

 
   

  

  
 
 

 

   
 

  
 

  
 

 

      
 

       
      

 

    

  

   

  

  
 

 
  

 

  
   

  

  

 

  
 
 

 

 
   

  

 



           

 
 

    
    

 

   
   

 
 

 
  

  
 

   
 

  
    

  

   
 

       
 

    

  

    
 

     
  

  

    
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  
  

 



           

 
 

    
    

 

   
   

 
 

 
  

   
  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

    

  

  

    
 

 

     
    

  

    
 

 

      
 

    

  

    
 

 
  

    
 

 

       

     
  

   
     

   

    

  

 



           

 
 

    
    

 

   
   

 
 

 
  

 
    

 
 

    

  

  
 

 
  

 

       
   

 

    
  

  
 

 
    

 

      
   

 

    

  

  
 

 
    

 

     
 

    

  

  
 

 

 
    

 

    
    

  

    
 

 

 
    

  

 



           

 
 

    
     

 

 
 

  
 

 
 

 
  

 
    

   
       

  

        

               

                               
     

                              

                                    
                           

                     
                          

 



       

    

  

   

            
              
           

             
                

              
             

     
 

  
     

    

 
 

     
  

  
    

  
 

       
 

     
   

     

 

 



       

     

     

       

 

































































   

 
  

   

   

  



           
       

  

        

  
  

  

  

     
     

      

 
     

      
   



        

                  
                    

                
   

                
                 

              
             

           
             

              
               
             

             
             

             
              

               
              

               
            

              
              

              
            

              
    

                 
              

         

             
                

                
               
               

             
               

                 
               

     



       
 

            
            

     
   

              
        

           
   

    

                
   

              
             

 

             
           

              
        

              
           

 

              
             

  

               
         

               
             
     

               
     

                
        



           
  

                 
          

                
            

       

                 
             
     

                
             

            
            

              
    

              
              

     

                
               

       

           
            

 
 

   

               
      

             
       

   

           
            

               
       



   
   

             
              

         
    

            
           

     
    

             
             

      
  

              
         

      

              
            

                
         

               
           

     

             
            

 

                
           

             
            

   
   

  

             
               

          



             
              

         

          
  

       

              
             

      

               
           

             
 

           
      

    

               
             
      

              
         

               
    

             
           

               
               

         

               
                

             
   

               
         

           
           

 



                     
                 

                
    

                
         

               
           

             
             

               
             

          

               
         

            
       

             
          

          
        

     

            
       

             
      

             
            
             

       

           
               

             
          

     



         
    

            
            

         

             
              
   

            
       

  

           
           

     

              
             

              
          

    

              
           

  

              
           

  

             
             

 

             
               

            
 

    

             
      

             
             



  
     

 

              
           

  

                
       

                
      

              
           

     

               
      

            
    

             
           

                    
            

       

               
            

   

              
         

             
              

        

             
             

               
             

      



                
        

              
              

           

           
         

     
 

           
          

            
              

         
    

             
           

     
 

    

             
             

 
    

             
          

 
    

             
          

 
   

                
              

          
     

              
  



              
          

    

               
           

                
             

                  
                

 

   

                
             

 

           
           

  

             
              

   

           
             
 

             
        

 



Parameter Method File
Moisture ISO 6496 01 - ISO 6496 Moisture
Crude protein ISO 16634-1 02 - ISO 16634-1_2008 Crude protein
Fat Bligh & Dyer (A56) 03 - E. G. Bligh and W. J. Dyer-Can J. of Biochem and Phys-1959-37-8-911-917
Ash ISO 5984 04 - ISO 5984 Crude ash
Salt AOAC 937 09 05 - AOAC 937.09
Total Omega 3 AOCS Ce 1b-89 06 - AOCS Ce 1b-89 Fatty Acids in Marine Oils

07 - 
07b - 

Total volatile nitrogen AOAC 920 03 08 - AOAC 920.03
Peroxide value AOCS Cd 8b-90 09 - AOCS Cd 8b-90
Cadaverine

10b -  Validation report
2003/126/EU 11 - 2003_126_EC
2009/152/EU 12 - 2009_152_EC
ISO 6491 or ICP-SFMS 13 - ISO 6491
DIN EN ISO 17294-2 E29 14 - ISO 17294-2
ISO / CD 6869 or ICP-SFMS 15- ISO 6869
DIN EN ISO 11885, mod 16 - EN ISO 11885

Iodine ICP-MS/EN15111 17- EN 15111
DIN EN 16279 18 - BS EN 16279_2012

19 - - Fluoride method
EN ISO 11885, mod 16 - EN ISO 11885
EN 15763:2009 20 - NS EN 15763 2009
§ 64 LFGB L 00.00 -19/4 21 - NS EN 13806 2002 (§ 64 LFGB L 00.00 -19/4 is the german version of  EN 13806:2002)
EN 15763:2009 19 - NS EN 15763 2009
§ 64 LFGB L 00.00 -19/3 22 - NS EN 14083 2003 (§ 64 LFGB L 00.00 -19/3 is the german version of  EN 14083:2003)
EN 15763:2009 19 - NS EN 15763 2009

Total arsenic EN ISO 11885, mod 16 - EN ISO 11885
EN ISO 11885, mod 16 - EN ISO 11885
64 LFGB 25.06 23 - NS EN 15517 2008 (§ 64 LFGB 25.06 is the german version of  EN 15517:2008)

Total plate count AFNOR 3M 1/1 -9/89 24 - AFNOR 3M-01-01-09-89_en
Enterobacteriaceae ISO 21528-2 25 - ISO-21528-2-Enterobacteriacea count
Salmonella NordVal 023 26 - NordVal 023 Salmonella_2015
Yeast
Mold
Magnesium ICP-SFMS/NMKL No. 139 1991 mod. (for magnesium) 28 - NMKL 139 1991
Mercury ICP-SFMS/ § 64 LFGB L00.00-19/4 (for mercury) 29 - NS EN 13806 2002

30a -  Lipid classes, polar and neutral
30b - Working_paper_Lipid_class_analyses_ _validation report
30c - AOCS Ce 1b-89 Fatty Acids in Marine Oils

US EPA 1613 31- epa_method_1613b_1994
EC Reg 589/2014 (food) 32 - EC Reg 589_2014 dioxines and PCB
EC Reg 7091 2014 (food) (for the dioxins) 33 - EC Reg 709 2014

Melamine for melamin 34 - Method Description SFIDZ Melamine
35a -  Total amino acids
35b - Stanford Moore, J. Biol. Chem. 1963, 238235-237
35c - E.L. Miller, J. Sci. Fd Agric., 1967, Vol. 18, September
35d - Validation report amino acids

Vitamin A Vitamin A - EN 12823-1 2014 36 - NS EN 12823-1 2014
Vitamin D3 Vitamin D3 - EN 12821 2009 37 - NS EN 12821 2009
Vitamin E Vitamin E - EN 12822:2014 38 - NS EN 12822 2014
Vitamin K1 Vitamin K1 - EN 14148:2003 39 - NS EN 14148 2003
Vitamin C Vitamin C - Food Chemistry, 94 626-631 40 - Food Chemistry 94 626-631
Vitamin B1 Vitamin B1 - EN 14122:2006, mod. 41 - NS EN 14122 2003
Bitamin B2 Vitamin B2 - EN 14152:2006, mod. 42 - NS EN 14152 2003
Vitamin B3 Vitamin B3 - EN 15652:2009 43 - NS EN 15652 2009
Bitamin B5 Vitamin B5 - AOAC 2012.16 44 - AOAC 2012.16
Vitamin B6 Vitamin B6 - EN 14164:2008 45 - NS EN 14164 2008
Bitamin B8 Vitamin B8 - Biacore 46 - Biacore - Eurofins
Vitamin B9 Vitamin B9 - AOAC 2004.05 47 - NMKL 111-1985
Vitamin B12 Vitamin B12 - J AOAC 2008 vol 91 no 4 48 - J AOAC 2008 vol 91 no 4

Total phospholipids and
triglycerides

 methods for total phospholipids and
triglycerides

 method for amino acids

10 -  Biogenic amines methodology

NordVal 016 27 - NordVal0162015

Phosphorous

Calcium

Fluorine

Cadmium

Mercury

Lead

Inorganic arsenic

Dioxins

Amino Acids

Astaxanthin esters

Histamine

Meat bone meal

(b) (4) (b) (4)
(b) (4)

(b) (4)(b) (4)
(b) (4)

(b) (b) (4)

(b) (4) (b) (4)
(b) (4)

(b) (4)

(b) (4)
(b) (4)



   
 

 
 
 

 

   
      

  
     

          

  

                  
    

     
      

         

                   

 
 

    
 

  
    

   

                
                

              



 

    
      

   
   

   

   

   
    

     
     
        

   
   

           
   

   

             
             

                  
                   

               
               

                
            

               

                  
 

             
     

               
  

               
                  

              
               



                   
         

                 
              

        

 

         
     

  

     









2/9/2012 5/27/2013 5/29/2013 3/19/2014 5/31/2103
Moisture % 6 ± 2
Crude protein % ≥ 55
Fat (B&D) % ≥ 20
Ash % ≤ 13
Salt % ≤ 4
Astaxanthin esters mg/kg 80 - 160
Total volatile nitrogen % ≤ 0.3
Peroxide value < 10
Cadaverine g/kg < 10
Histamine g/kg < 10

Meat bone meal
Not present

2/9/2012 5/27/2013 5/29/2013 3/19/2014
Total plate count CFU/g < 20,000
Enterobacteriaceae CFU/g < 300
Salmonella Negative

3/8/2013 3/9/2013 3/12/2013 3/19/2014
Yeast CFU/g < 100
Mold CFU/g < 100

2/9/2012 5/29/2013 3/19/2014 3/22/2014 5/31/2013
Total Omega-3 fatty
acids

g/100g fat ≥ 17

3/8/2013 3/9/2013 3/12/2013
Iodine ppm < 50

5/29/2013 3/19/2014 3/20/2014 3/22/2014 5/31/2013
Phosphorous % < 2
Calcium % < 3
Copper mg/kg < 80

5/11/2015 3/18/2016 3/22/2016

General Parameters Unit
Batch Date Product

Specification

Product
Specification

Unit
Batch DateMicrobiology

Parameters

Typical
Content

Microbiology
Parameters

Unit
Batch Date Product

Specification

UnitOmega-3
Batch Date

Typical
Content

Batch Date

Minerals Unit
Batch Date

As mentioned in the report, analytical tests are performed by different labs and the results are provided in different reports.
Therefore, data presented below came from different reports and different batches based on reports' availability at the time of
the GRAS report completion

Selenium Unit
Batch Date Not part of

COA

Product
Specification

UnitIodine

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Selenium mg/kg
No limits
speicifed

Composite
1/12/2013 -

2/6/2013

Composite
4/20/2013 -

5/6/2013

2/6/2014 +
5/6/2014 +
6/6/2014

5/11/2015 3/18/2016

Zinc mg/kg
No limits
speicifed

3/19/2014 3/20/2014 3/22/2014
Cadmium ppm < 1
Mercury ppm < 0.1
Lead ppm < 0.05
Total arsenic ppm < 8
Inorganic arsenic ppm 0.5

Fluorine
Specification

: ≤ 1500
mg/kg

Batch date F (mg/kg)
3/2/2015
3/3/2015
3/4/2015
3/5/2015
3/6/2015
3/7/2015
3/8/2015
3/9/2015
3/10/2015
3/28/2015
3/29/2015
3/30/2015
3/31/2015
4/1/2015
4/2/2015
4/3/2015
4/4/2015
4/13/2015
4/14/2015
4/15/2015
4/16/2015
4/17/2015
4/18/2015
5/3/2015
5/4/2015
5/5/2015

Not part of
COA

Batch Date

Heavy Metals Unit
Batch Date

Limit

Zinc Unit

(b) (4)

(b) (4)

(b) (4)

(b) (4)



5/6/2015
5/7/2015
5/8/2015
5/9/2015
5/10/2015
5/11/2015
5/12/2015
5/13/2015
5/14/2015
5/15/2015
5/16/2015
5/17/2015
5/18/2015
5/19/2015
5/22/2015
5/23/2015
5/24/2015
5/25/2015
5/26/2015
6/5/2015
6/6/2015
6/8/2015
6/9/2015
6/10/2015
6/11/2015
6/12/2015
6/13/2015
6/14/2015
6/15/2015

(b) (4)












































