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                    Summary
Two digestive enzymes: alpha amylase and trypsin were purified by affinity chromatography from the antarctic euphausiid Euphausia superba and the corresponding antibodies developed in male New-Zealand rabbits. Electrophoresis of purified enzymes yielded 4 isozymes for amylases and 6 for trypsin. The purification level was relatively low for amylase because of a high molecular weight contaminant with a low level of activity. Rocket immunoelectrophoresis of amylase showed three precipitin lines; a single line was obtained for trypsin. The antiserum obtained at a dilution of 1% presented a good linearity of the response between 60 to 1000 ng of pure trypsin. Both enzyme concentrations were measured by the quantitative method of rocket immunoelectrophoresis for different stations of the FIBEX cruise. Enzyme activities and concentration displayed significant spatial changes and a certain degree of association with the developmental stages sampled. Several inconsistencies in the relationships between growth stages and enzyme rates or quantities suggested that the spatial variations were not solely related to specific growth requirements but to combine effects of both physiological and environmental factors. Comparison of the spatial changes in concentration and activity showed that the changes in enzyme concentration were in a large part (60% of the total variance) responsible for the activity changes. The results strongly suggest that enzyme synthesis and degradation ensured the gross regulation of activity while modifications of the kinetic properties could be implicated in the fine tuning.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A Very Active α-Amylase and an Inhibitor-Based Control of Proteinases Are Key Features of Digestive Biochemistry of the Omnivorous Caribbean King Crab Maguimithrax spinosissimus
                                        
                                    

                                    
                                        Article
                                        
                                         01 November 2020
                                    

                                

                                Lisette Chávez-Rodríguez, Leandro Rodríguez-Viera, … Erick Perera

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Diverse activities and biochemical properties of amylase and proteases from six freshwater fish species
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 March 2021
                                    

                                

                                Chamaiporn Champasri, Suthathip Phetlum & Chanakan Pornchoo

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Purification and characterization of amylases from three freshwater fish species providing new insight application as enzyme molecular markers for zymography
                                        
                                    

                                    
                                        Article
                                        
                                         27 October 2023
                                    

                                

                                Suthathip Phetlum & Chamaiporn Champasri

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Baldwin J, Hochachka W (1970) Functional significance of isozymes in thermal acclimation: acetylcholinesterase from trout brain. Biochem J 116:883–887

                    Google Scholar 
                

	Bernfeld P (1955) Amylase α and β. In: Colowick SN, Kaplan NO (eds) Methods in enzymology, vol 1 Academic Press, New York London, pp 149–154

                    Google Scholar 
                

	Boucher J, Samain JF (1974) L'activité amylasique indice de la nutrition du zooplancton: mise en évidence d'un rythme quotidien en zone d'upwelling. Tethys 6:179–188

                    Google Scholar 
                

	Boucher J, Samain JF (1975) Etude de la nutrition du zooplancton en zone d'upwelling par les mesures d'activités enzymatiques digestives. In: Barnes M (ed) Proc 9th Eur Mar Biol Symp. Aberdeen University Press, Aberdeen, pp 329–341

                    Google Scholar 
                

	Boucher H, Laurec A, Samain JF, Smith SL (1976) Etude de la nutrition, du régime et du rythme alimentaire du zooplancton dans les conditions naturelles par la mesure des activités enzymatiques digestives. In: Persoone G, Jaspers E (eds) Proc 10th Eur Mar Biol Symp, vol 2. Universa Press, Wetteren (Belgium), pp 85–110

                    Google Scholar 
                

	Chen CS, Gau SW (1981) Polysaccharidase and glycosidase activities of antarctic krill Euphausia superba. J Food Biochem 5:63–68

                    Google Scholar 
                

	Chen CS, Yan TR, Chen HY (1978) Purification and properties of trypsin-like enzymes and a carboxypeptidase A from Euphausia superba. J Food Biochem 2:349–366

                    Google Scholar 
                

	Cox JL (1981) Laminarinase induction in marine zooplankton and its variability in zooplankton samples. J Plankton Res 3:345–356

                    Google Scholar 
                

	Davis BJ (1964) Disc electrophoresis. II. Method and application to human serum proteins. Ann N Y Acad Sci 121:404–427

                    Google Scholar 
                

	Erlanger BF, Kokowsky N, Cohen W (1961) The preparation and properties of two new chromogenic substrates of trypsin. Arch Biochem Biophys 95:271–278

                    Google Scholar 
                

	Hassett RP, Landry MA (1983) Effect of food level acclimatation on digestive enzyme activities and feeding behavior of Calanus pacificus. Mar Biol 58:295–309

                    Google Scholar 
                

	Hirche HJ (1981) Digestive enzymes of copepodites and adults of Calanus finmarchicus and C. helgolandicus in relation to particulate matter. Kiel Meeresforsch 5:174–185

                    Google Scholar 
                

	Hirche HJ (1983) Overwintering of Calanus finmarchicus and Calanus helgolandicus. Mar Ecol Prog Ser 11:281–290

                    Google Scholar 
                

	Hochachka PW (1973) Basic strategies and mechanisms of enzyme adaptation to temperature. In: Wiesser W (ed) Effect of temperature on ectothermic organisms. Springer, Berlin, pp 69–82

                    Google Scholar 
                

	Hochachka PW, Somero GN (1971) Biochemical adaptation to the environment. In: Moar WS, Randall DJ (eds) Fish physiology. Academic Press, New York London, pp 69–82

                    Google Scholar 
                

	Hummel B (1959) A modified spectrophotometric determination of chymotrypsin, trypsin and thormbin. Can J Biochem Physiol 34:137–142

                    Google Scholar 
                

	Kimoto K, Kusama S, Murakawi K (1983) Purification and characterization of serine proteases from Euphausia superba. Agric Biol Chem 47:529–534

                    Google Scholar 
                

	Kimoto K, Thanh VV, Murakawi K (1981) Acid proteinases from Antarctic krill, Euphausia superba. J Food Sci 46:1881–1884

                    Google Scholar 
                

	Lowry OH, Rosebrough NJ, Fan AL, Randall RS (1951) Protein measurements with folin phenol reagent. J Biol Chem 193:265–275

                    Google Scholar 
                

	Mayzaud O (1985) Purification and kinetic properties of the α-amylase from the copepod Acartia clausi. Comp Biochem Physiol 82:725–730

                    Google Scholar 
                

	Mayzaud P (1986) Digestive enzymes and their relation to nutrition. In: Corner EDS, O'Hara SCM (eds) The biological chemistry of marine copepods. Oxford University Press, Oxford, pp 165–225

                    Google Scholar 
                

	Mayzaud P, Conover RJ (1976) Influence of potential food supply on the activity of digestive enzymes of neritic zooplankton. In: Persoone G, Jaspers E (eds) Proc 10th Eur mar Biol Symp, vol 2. Universa Press, Wetteren (Belgium), pp 415–427

                    Google Scholar 
                

	Mayzaud P, Mayzaud O (1985) The influence of food limitation on the nutritional adaptation of marine zooplankton. Arch Hydrobiol (Beih) 21:223–233

                    Google Scholar 
                

	Mayzaud P, Poulet SA (1978) The importance of the time factor in the response of zooplankton to varying concentration of naturally occurring particulate matter. Limnol Oceanogr 23:1144–1154

                    Google Scholar 
                

	Mayzaud P, Farber-Lorda J, Corre MC (1985) Aspects of the nutritional metabolism of two antarctic euphausiids: Euphausia superba and Thysanoessa macrura. In: Siegfried WR, Condy PR, Laws RM (eds) Antarctic nutrient cycles and food webs. Springer, Berlin Heidelberg, pp 330–338

                    Google Scholar 
                

	Osnes K Jr, Mohr V (1985a) Peptide hydrolases of antarctic krill, Euphausia superba. Comp Biochem Physiol 82:599–606

                    Google Scholar 
                

	Osnes K Jr, Mohr V (1985b) On the purification and characterization of three anionic serine type peptide hydrolases from antarctic krill Euphausia superba. Comp Biochem Physiol 82:607–619

                    Google Scholar 
                

	Prosser CL (1975) Prospects for comparative physiology and biochemistry. J Exp Biol 186:345–347

                    Google Scholar 
                

	Samain JF, Moal J, Daniel JY, Le Coz JR, Jezequel M (1980) The digestive enzymes amylase and trypsin during the development of Artemia. Effect of food conditions. In: Persoone G, Sargeloos P, Roels O, Jaspers E (eds) The brine shrimp, vol II. Physiology, biochemistry, molecular biology. Universa Press, Wetteren (Belgium)

                    Google Scholar 
                

	Somero GN (1969) Pyruvate kinase variants in the Alaskan king crab: evidence for a temperature dependant interconversion relationship between two forms having distinct and adaptable kinetic properties. Biochem J 114:237–249

                    Google Scholar 
                

	Street HV, Close JR (1956) Determination of amylase activity in biological fluids. Clin Chim Acta 1:256–268

                    Google Scholar 
                

	Tande KS, Slagstad D (1982) Ecological investigation on the zooplankton community of Bolsjjorden Northern Norway. Seasonal and short time variation in enzyme activity in copepodite stage V and VI males and females of Calanus finmarchicus. Sarsia 67:63–68

                    Google Scholar 
                

	Van Wormhoudt A (1983) Variations immunoquantitatives de l'alpha amylase au cours du cycle d'intermue à différentes saisons chez Palaemon serratus. Mar Biol 74:127–132

                    Google Scholar 
                

	Van Wormhoudt A, Sellos D (1980) Aspects biochimiques de la croissance: acides nucléiques et enzymes digestifs chez Palaemon serratus. Oceanol Acta 31:97–105

                    Google Scholar 
                

	Weeke B (1975) Rocket immunoelectrophoresis. In: Axelsen N, Kroll J, Wecken B (eds) A manual of quantitative immunoelectrophoresis. Scand J Immunol 2 (Suppl), pp 37–46

	Zwilling R, Pfleiderer G, Sonneborn H, Kraft V, Stucky I (1969) Evaluation of endopeptidases: common and different traits of bovine and crayfish trypsin. Comp Biochem Physiol 28:275–287

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	INRS-Océanologie, 310 Avenue des Ursulines, G5L 3A1, Rimouski, Québec, Canada
P. Mayzaud & O. Roche-Mayzaud

	Ecole Pratique des Hautes Etudes, Laboratoire de Biologie Marine, Collège de France, F-29110, Concarneau, France
A. Van Wormhoudt


Authors	P. MayzaudView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. Van WormhoudtView author publications
You can also search for this author in
                        PubMed Google Scholar



	O. Roche-MayzaudView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Mayzaud, P., Van Wormhoudt, A. & Roche-Mayzaud, O. Spatial changes in the concentrations and activities of amylase and trypsin in Euphausia superba. A comparison between activity measurement and immunoquantitation.
                    Polar Biol 8, 73–80 (1987). https://doi.org/10.1007/BF00297167
Download citation
	Received: 08 August 1986

	Accepted: 22 May 1987

	Issue Date: October 1987

	DOI: https://doi.org/10.1007/BF00297167


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Enzyme
	Trypsin
	Amylase
	Specific Growth
	Affinity Chromatography








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					100.24.116.208
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    