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                    Abstract
Milk is a heterogeneous mixture which can be defined as a complex chemical substance in which fat is emulsified as globules, major milk protein (casein), and some mineral matters in the colloidal state and lactose together with some minerals and soluble whey proteins in the form of true solution. The overview of biosynthesis of milk and its constituents is highlighted. The key constituents of milk (fat, protein, salts, lactose, enzymes, vitamins) and their composition as well as factors affecting the chemical composition of milk are described. The compositions of milk fat globule membrane are also covered. Moreover, various types of milk products like fermented dairy products (e.g., dahi, yogurt, kefir, and cheese), fat-rich dairy products (e.g., cream), concentrated milk, sweetened condensed milk, milk powders, ice cream, heat-desiccated milk products (like khoa, khoa-based sweet), and heat-acid-coagulated milk products (like paneer and chhana) and its chemical compositions are discussed in this chapter.
Keywords
	Milk
	Colostrum
	Composition
	Milk fat globule membrane
	Milk products
	Cheese
	Fermented dairy products
	Concentrated milk
	Milk powder
	Ice cream
	Khoa
	Paneer





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

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    
                        
                    

                    

                    

                    References
	Aneja RP, Mathur BN, Chandan RC, Banergee AK (2002) Technology of Indian milk products. A Dairy India Publication, New Delhi

                    Google Scholar 
                

	Belitz HD, Grosch W, Schieberle P (2009) Food chemistry, 4th revised and extended edn. Springer, Berlin/Heidelberg, pp 498–545

                        Google Scholar 
                

	Campagna S, Mathot AG, Fleury Y, Girardet JM, Gaillard JL (2004) Antibacterial activity of lactophoricin, a synthetic 23-residues peptide derived from the sequence of bovine milk component-3 of proteose peptone. J Dairy Sci 87:1621–1626
Article 
    CAS 
    
                    Google Scholar 
                

	Chandan RC, Patel DA, Raul AA, Stephen PO (2008) Mammary gland and milk biosynthesis: nature’s virtual bioprocessing factory. In: Chandan RC (ed) Dairy processing & quality assurance. Wiley-Blackwell, Ames, pp 59–74
Chapter 
    
                    Google Scholar 
                

	Christie WW (2003) Isolation, separation, identification and structural analysis of lipids. In: Barnes PJ (ed) Lipid analysis, 3rd edn. Oily Press, Bridgwater, pp 91–102

                    Google Scholar 
                

	Danthine S, Blecker C, Paquot M, Innocente N, Deroanne C (2000) Progress in milk fat globule membrane research: a review. Lait 80:209–222
Article 
    CAS 
    
                    Google Scholar 
                

	Deeth HC (1997) The role of phospholipids in the stability of milk fat globules. Aust J Dairy Technol 52:44–46
CAS 
    
                    Google Scholar 
                

	Deeth HC (2006) Lipoprotein lipase and lipolysis in milk. Int Dairy J 16:555–562
Article 
    CAS 
    
                    Google Scholar 
                

	Deeth HC, Hartanto J (2009) Chemistry of milk – role of constituents in evaporation and drying. In: Tamime AY (ed) Dairy powders and concentrated products. Wiley-Blackwell/Wiley, Chichester, pp 1–27
Chapter 
    
                    Google Scholar 
                

	Dewettinck K, Rombaut R, Thienpont N, Le TT, Messens K, Van Camp J (2008) Nutritional and technological aspects of milk fat globule membrane material. Int Dairy J 18:436–457
Article 
    CAS 
    
                    Google Scholar 
                

	El-Loly MM (2011) Composition, properties and nutritional aspects of milk fat globule membrane – a review. Pol J Food Nutr Sci 61:7–32
CAS 
    
                    Google Scholar 
                

	Farkye NY, Shah N (2015) Milk proteins. In: Ustunol Z (ed) Applied food protein chemistry, 1st edn. Wiley, Chichester, pp 427–458

                    Google Scholar 
                

	Fong BY, Norris CS, MacGibbon AKH (2007) Protein and lipid composition of bovine milk-fat-globule membrane. Int Dairy J 17:275–288
Article 
    CAS 
    
                    Google Scholar 
                

	Fox PF (2003) Indigenous enzymes in milk. In: Fox PF, McSweeney PLH (eds) Advanced dairy chemistry, 3rd edn. Proteins, vol 1. Springer, New York, pp 467–471

                        Google Scholar 
                

	Fox PF, Kelly AL (2006a) Indigenous enzymes in milk: overview and historical aspects – part 1. Int Dairy J 16:500–516
Article 
    CAS 
    
                    Google Scholar 
                

	Fox PF, Kelly AL (2006b) Indigenous enzymes in milk: overview and historical aspects – part 2. Int Dairy J 16:517–532
Article 
    CAS 
    
                    Google Scholar 
                

	Fox PF, McSweeney PLH (1998) Dairy chemistry and biochemistry. Blackie Academic and Professional, London

                    Google Scholar 
                

	Girardet JM, Linden G (1996) PP3 component of bovine milk. A phosphorylated whey glycoprotein. J Dairy Res 63:333–350
Article 
    CAS 
    
                    Google Scholar 
                

	Girardet JM, Coddeville B, Plancke Y, Strecker G, Campagna S, Spik G (1995) Structure of glycopeptides isolated from bovine milk component PP3. Eur J Biochem 234:939–946
Article 
    CAS 
    
                    Google Scholar 
                

	Goff HD, Hartel RW (2013) Ice cream, 7th edn. Springer, New York
Book 
    
                    Google Scholar 
                

	Hill AR (1995) Chemical species in cheese and their origin in milk components. In: Malin EL, Tunick MH (eds) Chemistry of structure-function relationships in cheese. Springer, New York, pp 43–58
Chapter 
    
                    Google Scholar 
                

	Holt C (1985) The milk salts: their secretion, concentrations and physical chemistry. In: Fox PF (ed) Developments in dairy chemistry. Lactose and minor constituents, vol 3. Elsevier Applied Science, London, pp 143–181

                    Google Scholar 
                

	Holt C (1992) Structure and stability of bovine casein micelles. Adv Protein Chem 43:63–151
Article 
    CAS 
    
                    Google Scholar 
                

	Huppertz T, Kelly AL (2006) Physical chemistry of milk fat globules. In: Fox PF, McSweeney PLH (eds) Advanced dairy chemistry 2 (lipids), 3rd edn. Kluwer/Plenum Publishers, New York, pp 173–212
Chapter 
    
                    Google Scholar 
                

	Huppertz T, Kelly AL (2009) Properties and constituents of cow’s milk. In: Tamime AY (ed) Milk processing and quality management. Blackwell, Oxford, UK, pp 23–47

                    Google Scholar 
                

	Innocente N, Corradini C, Blecker C, Paquot M (1998) Dynamic surface properties of proteose-peptone fraction of bovine milk. J Dairy Sci 81:1833–1839
Article 
    CAS 
    
                    Google Scholar 
                

	Janer C, Pelaez C, Requena T (2004) Caseinomacropeptide and whey protein concentrate enhance Bifidobacterium lactis growth in milk. Food Chem 86:263–267
Article 
    CAS 
    
                    Google Scholar 
                

	Jensen RG (2002) Invited review – the composition of bovine milk lipids: January 1995 to December 2000. J Dairy Sci 85:295–350
Article 
    CAS 
    
                    Google Scholar 
                

	Kanno C (1990) Secretory membranes of the lactating mammary gland. Protoplasma 159:184–208
Article 
    CAS 
    
                    Google Scholar 
                

	Keenan TW, Dylewski DP (1995) Intracellular origin of milk lipid globules and the nature and structure of the milk lipid membrane. In: Fox PF (ed) Advanced dairy chemistry. Lipids, vol 2. Chapman & Hall, London, pp 89–130

                    Google Scholar 
                

	Keenan TW, Mather IH (2002) Milk fat globule membrane. In: Roginski H (ed) Encyclopedia of dairy sciences. Academic, London, pp 1568–1576
Chapter 
    
                    Google Scholar 
                

	Keenan TW, Patton S (1995) The structure of milk: implications for sampling and storage A. The milk lipid globular membrane. In: Jensen RG (ed) Handbook of milk composition. Academic, San Diego

                    Google Scholar 
                

	Keenan TW, Dylewski DP, Woodford TA, Ford RH (1983) Origin of the milk fat globules and the nature of the milk fat globule membrane. In: Fox PF (ed) Developments in dairy chemistry. Applied Science Publishers, New York, pp 83–118
Chapter 
    
                    Google Scholar 
                

	Kelly AL, Fox PF (2006) Indigenous enzymes in milk: a synopsis of future research requirements. Int Dairy J 16:707–715
Article 
    CAS 
    
                    Google Scholar 
                

	Kim DH, Kanno C, Mizokami Y (1992) Purification and characterization of major glycoproteins, PAS-6 and PAS-7 from bovine milk fat globule membrane. Biochim Biophys Acta 1122:203–211
Article 
    CAS 
    
                    Google Scholar 
                

	Kindstedt PS (2013) The basics of cheese making. Microbiol Spectr 1(1):CM-0002-2012. doi:10.1128/microbiolspec.CM-0002-2012

                        Google Scholar 
                

	Larson B (1985) Biosynthesis and cellular secretion of milk. In: Larson BL (ed) Lactation. The Iowa State University Press, Ames, IA, pp 129–163

                        Google Scholar 
                

	Lopez C (2011) Milk fat globules enveloped by their biological membrane: unique colloidal assemblies with a specific composition and structure. Curr Opin Colloid Interface Sci 16:391–404
Article 
    CAS 
    
                    Google Scholar 
                

	Lopez C, Briard-Bion V, Menard O, Rousseau F, Pradel P, Besle J (2008) Phospholipid, sphingolipid, and fatty acid compositions of the milk fat globule membrane are modified by diet. J Agril Food Chem 56:5226–5236
Article 
    CAS 
    
                    Google Scholar 
                

	Mather IH (2000) A review and proposed nomenclature for major proteins of the milk-fat globule membrane. J Dairy Sci 83:203–247
Article 
    CAS 
    
                    Google Scholar 
                

	McMahon DJ, Oommen BS (2008) Supramolecular structure of the casein micelle. J Dairy Sci 91:1709–1721
Article 
    CAS 
    
                    Google Scholar 
                

	McManaman JL, Palmer CA, Wright RM, Neville MC (2002) Functional regulation of Xanthine oxidoreductase expression and localization in the mouse mammary gland: evidence of a role in lipid secretion. J Physiol 545:567–579
Article 
    CAS 
    
                    Google Scholar 
                

	McPherson AV, Kitchen BJ (1983) Reviews of the progress of dairy science: the bovine milk fat globule membrane – its formation, composition, structure and behaviour in milk and dairy products. J Dairy Res 50:107–133
Article 
    CAS 
    
                    Google Scholar 
                

	Morrissey PA, Hill TR (2009) Fat-soluble vitamins and vitamin C in milk and milk products. In: Fox PF, McSweeney PLH (eds) Advanced dairy chemistry. Lactose, water, salts and minor constituents, vol 3. Springer, New York, pp 527–589

                    Google Scholar 
                

	Mulder H, Walstra P (1974) The milk fat globule emulsion science as applied to milk products and comparable foods. Pudoc, Wageningen, pp 163–192

                    Google Scholar 
                

	Nohr D, Biesalski HK (2009) Vitamins in milk and dairy products: B-group vitamins. In: Fox PF, McSweeney PLH (eds) Advanced dairy chemistry. Lactose, water, salts and minor constituents, vol 3. Springer, New York, pp 591–630

                    Google Scholar 
                

	Reinhardt TA, Lippolis JD (2006a) Developmental changes in the milk fat globule membrane proteome during the transition from colostrum to milk. J Dairy Sci 91:2307–2318
Article 
    
                    Google Scholar 
                

	Reinhardt TA, Lippolis JD (2006b) Bovine milk fat globule membrane proteome. J Dairy Res 73:406–416
Article 
    CAS 
    
                    Google Scholar 
                

	Riccio P (2004) The proteins of the milk fat globule membrane in the balance. Trends Food Sci Technol 15:458–461
Article 
    CAS 
    
                    Google Scholar 
                

	Schmidt DG (1980) Colloidal aspects of the caseins. Neth Milk Dairy J 34:42–64
CAS 
    
                    Google Scholar 
                

	Shivashraya S (2014a) Dairy technology: milk and milk processing, vol 1. New India Publishing Agency, New Delhi

                        Google Scholar 
                

	Shivashraya S (2014b) Dairy technology: dairy products and quality assurance, vol 2. New India Publishing Agency, New Delhi

                        Google Scholar 
                

	Singh H (2006) The milk fat globule membrane – a biophysical system for food applications. Curr Opin Colloid Interface Sci 11:154–163
Article 
    CAS 
    
                    Google Scholar 
                

	Slattery CW, Evard R (1973) A model for the formation and structure of casein micelles from subunits of variable composition. Biochim Biophys Acta 17:529–538
Article 
    
                    Google Scholar 
                

	Smit G, Smit BA, Engels WJM (2005) Flavour formation by lactic acid bacteria and biochemical flavour profiling of cheese products. FEMS Microbiol Rev 29:591–610
Article 
    CAS 
    
                    Google Scholar 
                

	Spitsberg VL, Matitashvili E, Gorewit RC (1995) Association of fatty acid binding protein and glycoprotein CD36 in the bovine mammary gland. Eur J Biochem 230:872–878

                        Google Scholar 
                

	Spitsberg VL (2005) Invited review: bovine milk fat globule membrane as a potential nutraceutical. J Dairy Sci 88:2289–2294
Article 
    CAS 
    
                    Google Scholar 
                

	Swaisgood HE (2008) Characteristics of milk. In: Damodaran S, Kirk P, Fennema OR (eds) Fennema’s food chemistry, 4th edn. CRC Press/Taylor and Francis Group, Boca Raton, pp 885–922

                    Google Scholar 
                

	van Calcar SC, Ney DM (2012) Food products made with glycomacropeptide, a low phenylalanine whey protein, provide a new alternative to amino acid–based medical foods for nutrition management of phenylketonuria. J Acad Nutr Diet 112:1201–1210
Article 
    
                    Google Scholar 
                

	Vanhoutte B, Rombaut R, Dewettinck K, Van der Meeren P (2004) Phospholipids. In: Nollet LML (ed) Food analysis. Marcel Dekker, New York, pp 349–382

                    Google Scholar 
                

	Varnam AH, Sutherland JP (2001) Milk and milk products: technology, chemistry and microbiology. Springer (India), New Delhi

                    Google Scholar 
                

	Walstra P (1990) On the stability of casein micelles. J Dairy Sci 73:1965–1979
Article 
    CAS 
    
                    Google Scholar 
                

	Walstra P (1999) Casein sub-micelles: do they exist? Int Dairy J 9:189–192
Article 
    CAS 
    
                    Google Scholar 
                

	Walstra P, Geurts TJ, Noomen A, Jellema A, van Boekel MAJS (1999) Dairy technology – principles of milk properties and processes. Marcel Dekker, New York, pp 25–37

                    Google Scholar 
                

	Walstra P, Wouters Jan TM, Geurts TJ (2006) Dairy science and technology, 2nd edn. CRC Press/Taylor and Francis Group, Boca Raton

                    Google Scholar 
                

	Walther B, Schmid A, Sieber R, Wehrmüller K (2008) Cheese in nutrition and health. Dairy Sci Technol 88(4–5):389–405
Article 
    CAS 
    
                    Google Scholar 
                

	Waugh DF (1958) The interaction of αs, β- and κ-caseins in micelle formation. Faraday Soc Discuss 25:186–192
Article 
    
                    Google Scholar 
                

	Wooding FB, Kemp P (1975) High melting point triglycerides and milk fat globule membrane. J Dairy Res 49:419–426
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Dairy Chemistry Department, SMC College of Dairy Science, Anand Agricultural University, Khetiwadi, 388 110, Anand, Gujarat, India
Bhavbhuti M. Mehta


Authors	Bhavbhuti M. MehtaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Bhavbhuti M. Mehta .


Editor information
Editors and Affiliations
	School of Life Sciences, The Chinese University of Hong Kong, Hong Kong, China
Peter Chi Keung Cheung 

	Dairy Chemistry Department, Anand Agricultural University SMC College of Dairy Science, Anand, Gujarat, India
Bhavbhuti M. Mehta 




Rights and permissions
Reprints and permissions


Copyright information
© 2015 Springer-Verlag Berlin Heidelberg


About this entry
Cite this entry
Mehta, B.M. (2015).  Chemical Composition of Milk and Milk Products.

                     In: Cheung, P., Mehta, B. (eds) Handbook of Food Chemistry. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-41609-5_31-1
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-41609-5_31-1

	Received: 04 June 2015

	Accepted: 04 June 2015

	Published: 16 July 2015

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Online ISBN: 978-3-642-41609-5

	eBook Packages: Springer Reference Chemistry and Mat. ScienceReference Module Physical and Materials ScienceReference Module Chemistry, Materials and Physics







Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					54.205.78.186
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



