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                    Zusammenfassung
Radiolytische Kohlenwasserstoffe in Heilbutt, Kabeljau und Riesengarnelen wurden mit on-line gekoppelter Flüssigchromatographie-Gaschromatographie (LC-GC) in Kombination mit Massenspektrometrie nachgewiesen. In bestrahltem Heilbutt, der als Vertreter der fettreichen Fischarten hauptsächlich gesättigte und einfach ungesättigte Fettsäuren enthält, konnten alle erwarteten radiolytischen Alkane, Alkene und Alkadiene detektiert werden. Die Ausbeuten an Cn−1 und Cn−2∶1 Kohlenwasserstoffen waren vergleichbar mit denen in bestrahlten Landtier- und Pflanzenfetten. In bestrahltem Kabeljau dagegen sowie in den bestrahlten Riesengarnelen, die beide zur fettarmen Kategorie gehören und hohe Konzentrationen an polyungesättigten Fettsäuren (PUFA) aufweisen, wurden bis zu zehnfach höhere Ausbeuten an Cn−1 Kohlenwasserstoffen gefunden, während die Ausbeuten der Cn−2∶1 Produkte wiederum vergleichbar mit denen in Landtier- und Pflanzenfetten waren. Die Identifizierung der Radiolyseprodukte wurde durch fraktionierten Transfer der Kohlenwasserstoffe von der LC Säule zum Gaschromatographen nach Anzahl ihrer Doppelbindungen erreicht. Auf diese Weise konnten zum ersten Mal radiolytische Kohlenwasserstoffe mit mehr als vier Doppelbindungen identifiziert werden, die aus polyungesättigten Fettsäuren (hier 20∶4ω6 und 20∶5ω3) entstehen.


Summary
Radiation-induced hydrocarbons were analysed in a fatty (halibut) and a lean fish (cod) as well as in a prawn species by on-line coupled liquid chromatography (LC)-gas chromatography (GC) combined with mass spectrometrical detection. In irradiated halibut which contains mainly saturated and monounsaturated fatty acids all expected radiolytic alkanes, alkenes and alkadienes could be detected. The yields of the Cn−1 and Cn−2∶1 hydrocarbons were comparable with those found in irradiated lipids of land animals and plants. However, in cod and the prawn species which contain high levels of polyunsaturated fatty acids (PUFA), the Cn−1 hydrocarbons were found in concentrations up to tenfold higher whereas the Cn−2∶1 products were again comparable to those of land animals and plants. The identification of radiation-induced hydrocarbons in fish lipids was achieved by transfer of the hydrocarbons from the LC column to the gas chromatographic column in fractions differing in the degree of unsaturation. For the first time radiation induced hydrocarbons with more than four double bonds generated from polyunsaturated fatty acids (20∶4ω6 and 20∶5ω3) could be identified.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
                            
                        
                    

                    

                    

                    Literatur
	Nawar, W. W., Zhu, Z. R., and Yoo, Y. J.: Radiolytic products of lipids as marker for the detection of irradiated meat. In: Johnston, D., and Stevenson, M. H. (Hrsg.): Food Irradiation and the Chemist. The Royal Society of Chemistry, London (1990) 13–24.

                    Google Scholar 
                

	Spiegelberg, A., Schulzki, G., Helle, N., Bögl, K. W., and Schreiber, G. A.: Methods for routine control of irradiated food: Optimization of a method for detection of radiation-induced hydrocarbons and its application to various foods. Radiat. Phys. Chem.43 (1994) 433–444.
Article 
    CAS 
    
                    Google Scholar 
                

	Morehouse, K. M., Kiesel, M., and Ku, Y.: Identification of meat treated with ionizing radiation by capillary gas chromatographic determination of radiolytically produced hydrocarbons. J. Agric. Food Chem.41 (1993) 758–763.
Article 
    CAS 
    
                    Google Scholar 
                

	Morehouse, K. M., Ku, Y., Albrecht, H. L., and Yang, G. C.: Gas chromatographic and electron spin resonance investigations of gamma-irradiated frog legs. Radiat. Phys. Chem.38 (1991) 61–68.
CAS 
    
                    Google Scholar 
                

	Morehouse, K. M., and Ku, Y.: Gas chromatographic and electron spin resonance investigations of g-irradiated shrimp. J. Agric. Food Chem.40 (1992) 1963–1971.
Article 
    CAS 
    
                    Google Scholar 
                

	Schulzki, G., Spiegelberg, A., Bögl, K. W., and Schreiber, G. A.: Detection of radiation-induced hydrocarbons in Camembert irradiated before and after the maturing process — Comparison of Florisil column chromatography as well as on-line coupled liquid chromatography-gas chromatography. J. Agric. Food Chem.43 (1995) 372–376.
Article 
    CAS 
    
                    Google Scholar 
                

	Spiegelberg, A., Schulzki, G., Helle, N., Bögl, K. W., and Schreiber, G. A.: Detection of irradiated cheese and exotic fruits by a simple routine control method. In: New Developments in Food, Feed and Waste Irradiation. Proceedings of the 3rd German Meeting on Food Irradiation and the Working Group »Radiation Technology« of the 23rd Meeting of the European Society for New Methods in Agricultural Research. Bericht des Instituts für Sozialmedizin und Epidemiologie des Bundesgesundheitsamtes. SozEp-Heft 16/1993. Schreiber, G. A., Helle, N., Bögl, K. W. (Hrsg.) Bundesgesundheitsamt, Berlin (1993) 39–44.

	Meier, W., and Stevenson, M. H.: Determination of volatiles and o-tyrosine in irradiated chicken. Results of an intercomparison study. In: Leonardi, M., Raffi, J. J., and Belliardo, J. J. (eds.): Recent advances on the detection of irradiated food. BCR Information EUR/14315/EN, Commission of the European Communities, Brüssel, Luxemburg (1993) 221–218.

                    Google Scholar 
                

	Schreiber, G. A., Schulzki, G., Spiegelberg, A., Helle, N., Adam, S. T., Ammon, J., Baumann, P., Brockmann, R., Bänziger, U., Delincée, H., Droz, Ch., Estendorfer, S., Gemperle, C., von Grabowski, H.-U., Känzig, A., Krölls, W., Matter, L., Metschies, M., Mildau, G., Pfordt, J., Plaga-Lodde, A., Punkert, M., Rönnefahrt, B., Ruge, W., Stemmer, H., Vater, N., Wilmers, K., and Bögl, K. W.: Gas chromatographic analysis of volatile hydrocarbons to detect irradiated chicken, pork and beef — An intercomparison study. A report in English and German. Bericht des Bundesinstituts für gesundheitlichen Verbraucherschutz und Veterinärmedizin, Berlin. BgVV-Heft 1/1993.

	Schreiber, G. A., Helle, N., Schulzki, G., Spiegelberg, A., Linke, B., Wagner, U., and Bögl, K. W.: Intercomparisons to evaluate the suitability of gaschromatographic, electronspin-resonance spectrometric and thermoluminescence methods to detect irradiated foods in routine control. Radiat. Phys. Chem. (1993) 391–396.

	Schreiber, G. A., Schulzki, G., Spiegelberg, A., Helle, N., and Bögl, K. W.: Evaluation of a gas chromatographic method to identify irradiated chicken, pork and beef by detection of volatile hydrocarbons. JAOAC77 (1994) 1202–1217.
CAS 
    
                    Google Scholar 
                

	Schreiber, G. A., Schulzki, G., Spiegelberg, A., Ammon, J., Bänziger, U., Baumann, P., Brockmann, R., Droz, Ch., Fey, P., Fuchs, K., Gemperle, C., Göllner, T., Hees, Ch., Jahr, D., Jonas, K., Krölls, W., Langer, M., Lohse, H., Mildau, G., Parsch, F., Pfordt, J., Rönnefahrt, B., Rümenapp, J., Ruge, W., Stemmer, H., Studer, B., Trapp, C., Voigt, F., Vreden, N., Wohlfarth, R., and Bögl, K. W.: An interlaboratory study on the detection of irradiated Camembert, avocado, papaya and mango by gas chromatographic analysis of radiation induced hydrocarbons. A report in English and German. Bericht des Bundesinstituts für gesundheitlichen Verbraucherschutz und Veterinärmedizin, Berlin. BgVV-Heft 6/1995.

	Grob, K.: On-line coupled LC-GC. Heidelberg: Hüthig Verlag 1991.

                    Google Scholar 
                

	Biedermann, M., Grob, K., Fröhlich, D., and Meier, W.: On-line coupled liquid chromatography — gas chromatography (LC-GC) and LC-LC-GC for detecting irradiation of fatcontaining foods. Z. Lebensm. Unters. Forsch.195 (1992) 409–416.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Schulzki, G., Spiegelberg, A., Bögl, K. W., and Schreiber, G. A.: Detection of radiation induced hydrocarbons in baked sponge cake prepared with irradiated liquid egg. Rad. Phys. Chem.46 (1995) 765–769.
Article 
    CAS 
    
                    Google Scholar 
                

	Schulzki, G., Spiegelberg, A., Bögl, K. W., and Schreiber, G. A.: Irradiation detection in complex lipid matrices by means of on-line coupled (LC)-LC-GC. In: Detection Methods for Irradiated Food — Current Status. C.H. McMurray, E.M. Stewart, R. Gray, J. Pearce (Hg.) Royal Society of Chemistry, Cambridge, UK (1996) 259–268.

                    Google Scholar 
                

	Schulzki, G.: Gaschromatographisch-massenspektrometrischer Nachweis strahlen-induzierter Kohlenwasserstoffe — Analyseverfahren zur Erkennung einer Strahlenbehandlung für fetthaltige Lebensmittel (Gaschromatographical-mass spectrometrical detection of radiation induced hydrocarbons — analytical procedures to identify radiation treatment of fat-containing food). Dissertation, Technische Universität Berlin, Aachen: Shaker Verlag 1996.

                    Google Scholar 
                

	Folch, J., Lees, M., and Sloane Stanley, G. H.: A simple method for the isolation and purification of total lipids from animal tissues. J. Biol. Chem.226 (1957) 497–509.
PubMed 
    CAS 
    
                    Google Scholar 
                

	DGF method C-VI-11a. Deutsche Einheitsmethoden zur Untersuchung von Fetten, Fettprodukten, Tensiden und verwandten Stoffen. Deutsche Gesellschaft für Fettwissenschaft e.V. Münster. Stuttgart: Wissenschaftliche Verlagsgesellschaft mbH 1981.

	Europäische Norm EN 1784 (1996). Lebensmittel — Nachweis von bestrahlten fetthaltigen Lebensmitteln — Gaschromatographische Untersuchung auf Kohlenwasserstoffe. Ref. Nr. DIN EN 1784: 1997–03.


Download references




Author information
Authors and Affiliations
	Fachbereich Chemie und Technologie der Lebensmittel und Bedarfsgegenstände, Bundesinstitut für gesundheitlichen Verbraucherschutz und Veterinärmedizin, Postfach 33 00 13, D-14191, Berlin
A. Spiegelberg, G. Schulzki, K. W. Bögl & G. A. Schreiber


Authors	A. SpiegelbergView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. SchulzkiView author publications
You can also search for this author in
                        PubMed Google Scholar



	K. W. BöglView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. A. SchreiberView 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
Spiegelberg, A., Schulzki, G., Bögl, K.W. et al. Identifizierung strahleninduzierter Kohlenwasserstoffe in Heilbutt, Kabeljau und Riesengarnele mit on-line gekoppelter LC-GC/MS-Technik.
                    Bundesgesundhbl. 40, 370–378 (1997). https://doi.org/10.1007/BF03042918
Download citation
	Issue Date: October 1997

	DOI: https://doi.org/10.1007/BF03042918


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
                        









                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.198.181.6
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    