
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Food Science and Technology

	
                        Article

Antioxidant activity of hydrolysates and peptide fractions derived from porcine hemoglobin


                    	Original Article
	
                            Published: 02 December 2010
                        


                    	
                            Volume 48, pages 53–60, (2011)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Food Science and Technology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Qian Sun1, 
	Huixing Shen2 & 
	Yongkang Luo1 


                        
    

                        
                            	
            
                
            753 Accesses

        
	
            
                
            56 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Porcine hemoglobin hydrolysate (PHH) was prepared with 6 different proteases (flavourzyme, papain, A.S.1398, alcalase, pepsin and trypsin). There was no correlation between extent of hydrolysis and antioxidant activity (p > 0.05). The peptic hydrolysate prepared at 60 min possessed the strongest antioxidant potential (67.0 ± 1.84%) among different hydrolysates, which was fractionated into 4 major types by ultrafiltration membranes with different molecular weight cut-off (MWCO), PHH-I (Mw > 10 kDa), PHH-II (Mw = 5–10 kDa), PHH-III (Mw = 3–5 kDa) and PHH-IV (Mw < 3 kDa). PHH-IV possessed higher inhibitory effects of lipid peroxidation and scavenging effects on superoxide radical compared with larger MW fractions. Four fractions possessed the scavenging effects on 1, 1-diphenyl-2-picrylhy-drazyl (DPPH) and hydroxyl radicals in the order PHH-IV > PHH-I > PHH-III > PHH-II. MW of the 2 major peptide fractions from PHH-IV was located at 2476 Da (F1) and 1042 Da (F2), respectively. PHH-IV could be utilized to develop physiologically functional foods or therapy drugs.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Antioxidant properties of porcine liver proteins hydrolyzed using Monascus purpureus
                                        
                                    

                                    
                                        Article
                                        
                                         23 October 2017
                                    

                                

                                Hui-Chuan Yu, Jue-Liang Hsu, … Fa-Jui Tan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        In-vitro antioxidant and functional properties of protein hydrolysates from golden grey mullet prepared by commercial, microbial and visceral proteases
                                        
                                    

                                    
                                        Article
                                        
                                         22 July 2016
                                    

                                

                                Intidhar Bkhairia, Rabeb Ben Slama Ben Salem, … Moncef Nasri

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Separation and Purification of Antioxidant Peptides from Enzymatically Prepared Scorpion (Buthus martensii Karsch) Protein Hydrolysates
                                        
                                    

                                    
                                        Article
                                        
                                         23 November 2019
                                    

                                

                                Ahmidin Wali, Atikan Wubulikasimu, … Haji Akber Aisa

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Adebiyi AP, Adebiyi AO, Ogawa T, Muramoto K (2007) Purification and characterisation of antioxidative peptides from unfractionated rice bran protein hydrolysates. Int J Food Sci Technol 43:35–43

                    Google Scholar 
                

	Adler-Nissen J (1979) Determination of the degree of hydroysis of food protein hydrolysates by trinitrobenzensulfonic acid. J Agric Food Chem 27:1256–1262
Article 
    CAS 
    
                    Google Scholar 
                

	AOAC (2005) Official methods of analysis, 16th edn. Association of Official Analytical Chemists, Washington DC

                    Google Scholar 
                

	Ardestani A, Yazdanparast R (2007) Antioxidant and free radical scavenging potential of Achillea santolina extracts. Food Chem 104:21–29
Article 
    CAS 
    
                    Google Scholar 
                

	Athukorala Y, Kim KN, Jeon YJ (2006) Antiproliferative and antioxidant properties of an enzymatic hydrolysate from brown alga, Ecklonia cava. Food Chem Toxicol 44:1065–1074
Article 
    CAS 
    
                    Google Scholar 
                

	Aubes-Dufau I, Capdevielle J, Seris JL, Combes D (1996) Bitter peptide from hemoglobin hydrolysate: isolation and characterization. FEBS Lett 364:115–119
Article 
    
                    Google Scholar 
                

	Box HC, Maccubbin AE (1997) Lipid peroxidation and DNA damage. Nutrition 13:920–921
Article 
    CAS 
    
                    Google Scholar 
                

	ButterField DA, Castegna A, Pocernich CB, Drake J, Scapagnini G, Calabrese V (2002) Nutritional approaches to combat oxidative stress in Alzheimer’s diseases. J Nutr Biochem 13:444–461
Article 
    CAS 
    
                    Google Scholar 
                

	Chang CY, Wu KC, Chiang SH (2007) Antioxidant properties and protein compositions of porcine haemoglobin hydrolysates. Food Chem 100:1537–1543
Article 
    CAS 
    
                    Google Scholar 
                

	Chen CW, Ho CT (1995) Antioxidant properties of polyphenols extracted from green and black tea. J Food Lipids 2:35–46
Article 
    CAS 
    
                    Google Scholar 
                

	Dong S, Zeng M, Wang D, Liu Z, Zhao Y, Yang H (2008) Antioxidant and biochemical properties of protein hydrolysates prepared from silver carp (Hypophthalmichthys molitrix). Food Chem 107:1485–1493
Article 
    CAS 
    
                    Google Scholar 
                

	Jao CL, Ko WC (2002) 1, 1-Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging by protein hydrolysates from tuna cooking juice. Fishery Sci 68:430–435
Article 
    CAS 
    
                    Google Scholar 
                

	Je JY, Park PJ, Kim SK (2005) Antioxidant activity of a peptide isolated from Alaska pollack (Theragra chalcogramma) frame protein hydrolysate. Food Res Int 38:45–50
Article 
    CAS 
    
                    Google Scholar 
                

	Je JY, Qian ZJ, Byun HG, Kim SK (2007) Purification and characterization of an antioxidant peptide obtained from tuna backbone protein by enzymatic hydrolysis. Process Biochem 42:840–846
Article 
    CAS 
    
                    Google Scholar 
                

	Jeon YJ, Byun HG, Kim SK (2000) Improvement of functional properties of cod frame protein hydrolysates using ultrafiltration membranes. Process Biochem 35:471–478
Article 
    CAS 
    
                    Google Scholar 
                

	Kanatt SR, Chander R, Sharma A (2007) Antioxidant potential of mint (Mentha spicata L.) in radiation-processed lamb meat. Food Chem 100:451–458
Article 
    CAS 
    
                    Google Scholar 
                

	Kim SY, Je JY, Kim SK (2007) Purification and characterization of antioxidant peptide from hoki (Johnius belengerii) frame protein by gastrointestinal digestion. J Nutr Biochem 18:31–38
Article 
    CAS 
    
                    Google Scholar 
                

	Klompong V, Benjakul S, Kantachote D, Shahidi F (2007) Antioxidative activity and functional properties of protein hydrolysate of yellow stripe trevally (Selaroides leptolepis) as influenced by the degree of hydrolysis and enzyme type. Food Chem 102:1317–1327
Article 
    CAS 
    
                    Google Scholar 
                

	Krings U, Berger RG (2001) Antioxidant activity of some roasted foods. Food Chem 72:223–229
Article 
    CAS 
    
                    Google Scholar 
                

	Li YH, Jiang B, Zhang T, Mu WM, Liu J (2008) Antioxidant and free radical-scavenging activities of chickpea protein hydrolysate (CPH). Food Chem 106:444–450
Article 
    CAS 
    
                    Google Scholar 
                

	Lignot B, Froidevaux R, Nedjar-Arroume N, Guillochon D (1999) Solvent effect on kinetics of appearance of neokyotorphin VVh4 and a bradykinin-potentiating peptide in the course of peptic hydrolysis of bovine haemoglobin. Biotechnol Appl Biochem 30:201–207
CAS 
    
                    Google Scholar 
                

	Manso MA, Miguel M, Even J, Hernández R, Aleixandre A, López-Fandińo R (2008) Effect of the long-term intake of an egg white hydrolysate on the oxidative status and blood lipid profile of spontaneously hypertensive rats. Food Chem 109:361–367
Article 
    CAS 
    
                    Google Scholar 
                

	Marklund S, Marklund G (1974) Involvement of the superoxide anion radical in the autoxidation of pyrogallol and convenient assay for superoxide dismutase. Eur J Biochem 47:469–474
Article 
    CAS 
    
                    Google Scholar 
                

	Mendis E, Rajapakse N, Kim SK (2005) Antioxidant properties of a radical-scavenging peptide purified from enzymatically prepared fish skin gelatin hydrolysate. J Agric Food Chem 53:581–587
Article 
    CAS 
    
                    Google Scholar 
                

	Mitsuda H, Yasumoto K, Iwami K (1996) Antioxidative action of indole compounds during the autoxidation of linoleic acid. J Japan Soc Nutr Food Sci 19:210–214

                    Google Scholar 
                

	Moure A, Domínguez H, Parajó JC (2006) Antioxidant properties of ultrafiltration-recovered soy protein fractions from industrial effluents and their hydrolysates. Process Biochem 41:447–456
Article 
    CAS 
    
                    Google Scholar 
                

	Nasirullah, Jeyarani T, Rakshitha D (2009) Isolation and antioxidant efficacy of nutraceutical concentrates from sesame and flax seed oils. J Food Sci Technol 46:66–69
CAS 
    
                    Google Scholar 
                

	Nedjar-Arroume N, Dubois-Delval V, Miloudi K, Daoud R, Krier F, Kouach M, Briand G, Guillochon D (2006) Isolation and characterization of four antibacterial peptides from bovine hemoglobin. Peptides 27:2082–2089
Article 
    CAS 
    
                    Google Scholar 
                

	Nyberg F, Sanderson K, Glämsta E (1997) The hemorphins: a new class of opioid peptides derived from the blood protein haemoglobin. Biopolymers 43:147–156
Article 
    CAS 
    
                    Google Scholar 
                

	Ramakrishna BV, Jayaprakasha GK, Jena BS, Singh RP (2008) Antioxidant activities of roselle (Hibiscus sabdariffa) calyces and fruit extracts. J Food Sci Technol 45:223–227
CAS 
    
                    Google Scholar 
                

	Ranathunga S, Rajapakse N, Kim SK (2006) Purification and characterization of antioxidative peptide derived from muscle of conger eel (Conger myriaster). Eur Food Res Technol 222:310–315
Article 
    CAS 
    
                    Google Scholar 
                

	Saha K, Lajis NH, Israf DA, Hamzah AS, Khozirah S, Khamis S, Syahida A (2004) Evaluation of antioxidant and nitric oxide inhibitory activities of selected Malaysian medicinal plants. J Ethnopharmacol 92:263–267
Article 
    CAS 
    
                    Google Scholar 
                

	Saiga A, Tanabe S, Nishimura T (2003) Antioxidant activity of peptides obtained from porcine myofibrillar proteins by protease treatment. J Agric Food Chem 51:366–367

                    Google Scholar 
                

	Sakanaka S, Tachibana Y (2006) Active oxygen scavenging activity of egg-yolk protein hydrolysates and their effects on lipid oxidation in beef and tuna homogenates. Food Chem 95:243–249
Article 
    CAS 
    
                    Google Scholar 
                

	Sakanaka S, Tachibana Y, Ishihara N, Juneja LR (2004) Antioxidant activity of egg yolk protein hydrolysates in a linoleic acid oxidation system. Food Chem 86:99–103
Article 
    CAS 
    
                    Google Scholar 
                

	Seema MN, Jayaprakasha GK, Singh RP (2008) Antioxidant activity of custard apple (Annona squamosa) peel and seed extracts. J Food Sci Technol 45:349–352

                    Google Scholar 
                

	Shimada K, Fujikawa K, Yahara K, Nakamura T (1992) Antioxidative properties of xanthan on the antioxidation of soybean oil in cyclodextrin emulsion. J Agric Food Chem 40:945–948
Article 
    CAS 
    
                    Google Scholar 
                

	Siddhuraju P, Becker K (2007) The antioxidant and free radical scavenging activities of processed cowpea (Vigna unguiculata L. Walp.) seed extracts. Food Chem 101:10–19
Article 
    CAS 
    
                    Google Scholar 
                

	Singh UAK, Singh S, Rai M (2009) Total phenolics content and free radical scavenging activity of brassica vegetables. J Food Sci Technol 46:595–597
CAS 
    
                    Google Scholar 
                

	Thiansilakul Y, Benjakul S, Shahidi F (2007) Antioxidative activity of protein hydrolysate from round scad muscle using Alcalase and Flavourzyme. J Food Biochem 31:266–287
Article 
    CAS 
    
                    Google Scholar 
                

	Tung YT, Wu JH, Kuo YH, Chang ST (2007) Antioxidant activities of natural phenolic compounds from Acacia confusa bark. Bioresource Technol 98:1120–1123
Article 
    CAS 
    
                    Google Scholar 
                

	Wu JH, Wang Z, Xu SY (2008) Enzymatic production of bioactive peptides from sericin recovered from silk industry wastewater. Process Biochem 43:480–487
Article 
    CAS 
    
                    Google Scholar 
                

	Xie ZJ, Huang JR, Xu XM, Jin ZY (2008) Antioxidant activity of peptides isolated from alfalfa leaf protein hydrolysate. Food Chem 111:370–376
Article 
    CAS 
    
                    Google Scholar 
                

	Yu YK, Hu JE, Miyaguchi Y, Bai XF, Du YG, Lin BC (2006) Isolation and characterization of angiotensin I-converting enzyme inhibitory peptides derived from porcine hemoglobin. Peptides 27:2950–2956
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgment
This work was supported financially by National Science Technology Minister of China (award nr 2008GA741002 and nr 2006BAD05A16) and Department of Science and Technology of Zhejiang Province of China (award nr 2006 C12082).


Author information
Authors and Affiliations
	College of Food Science and Nutritional Engineering, China Agricultural University, Beijing, 100083, People’s Republic of China
Qian Sun & Yongkang Luo

	College of Science, China Agricultural University, Beijing, 100083, People’s Republic of China
Huixing Shen


Authors	Qian SunView author publications
You can also search for this author in
                        PubMed Google Scholar



	Huixing ShenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yongkang LuoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Yongkang Luo.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Sun, Q., Shen, H. & Luo, Y. Antioxidant activity of hydrolysates and peptide fractions derived from porcine hemoglobin.
                    J Food Sci Technol 48, 53–60 (2011). https://doi.org/10.1007/s13197-010-0115-0
Download citation
	Revised: 15 March 2010

	Accepted: 18 March 2010

	Published: 02 December 2010

	Issue Date: February 2011

	DOI: https://doi.org/10.1007/s13197-010-0115-0


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
	Porcine hemoglobin hydrolysate
	Pepsin
	Enzymatic hydrolysis
	Antioxidant
	Free radical scavenging activity
	Molecular weight distribution








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.221.10.121
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    