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The oilseed industry produces a considerable amount of by-products that are currently underused. In addition to animal feed, oilseed by-products can be used in a wide range of food products depending on the type and quality of oilseeds, the process of oil extraction, and the quality of by-products. The residues of oilseeds crops are valuable sources of natural bioactive compounds, because they are rich in a great variety of lipophilic and hydrophilic components. Cumin (Cuminum cyminum L.) and caraway (Carum carvi L.) are commonly known as spices and are used in popular food. These seeds contain a high amount of proteins, minerals, fiber, bioactive compounds, volatile and vegetable oils resulting in high nutritional values, so from past to present, they have been developed for food and medicinal applications. However, the cakes that remained from the extraction of oil from cumin and caraway seeds, so-called by-products, are generally wasted and not been used. Nowadays, there is growing interest in valorizing seed by-products due to their richness in bioactive compounds and possessing health benefits. In this chapter, we have reviewed the phytochemicals of cumin and caraway oilseeds by-products. In addition, we have discussed technologies applied for the valorization of cumin and caraway by-products, cakes composition, and characteristics of cumin and caraway oilseeds. Finally, the applications of cumin and caraway oilseed by-products have been presented. This chapter would be helpful to various groups of readers, including food industrialists, nutritional, pharmaceutical, chemical specialists, and those interested in food formulations, nutraceuticals, and functional food.
Keywords
	
              Cuminum cyminum
            
	
              Carum carvi
            
	Oilseed
	Biowastes
	Phytochemicals
	Seed cake
	Oilseed meal




                                
                            

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

                                        

                                    
                                
                                
                                    
                                        
                                            
                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Pfaltzgraff L, De Bruyn M, Cooper EC, Budarin V, Clark JH (2013) Food waste biomass: a resource for high-value chemicals. Green Chem 15:307–314
Article 
    CAS 
    
                    Google Scholar 
                

	Banerjee J et al (2017) Bioactives from fruit processing wastes: green approaches to valuable chemicals. Food Chem 225:10–22
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Popović S et al (2020) Valorization of by-products from the production of pressed edible oils to produce biopolymer films. In: Cold pressed oils. Elsevier, Belgrade

                    Google Scholar 
                

	Sarwar MF et al (2013) The role of oilseeds nutrition in human health: a critical review. J Cereals Oilseeds 4(8):97–100
Article 
    
                    Google Scholar 
                

	Şahin S, Elhussein EAA (2018) Valorization of a biomass: phytochemicals in oilseed by-products. Phytochem Rev 17(4):657–668
Article 
    
                    Google Scholar 
                

	Sayed Ahmad B et al (2018) Protein bread fortification with cumin and caraway seeds and by-product flour. Foods 7(3):28
Article 
    PubMed Central 
    
                    Google Scholar 
                

	Ahmad BS et al (2018) Fennel oil and by-products seed characterization and their potential applications. Ind Crop Prod 111:92–98
Article 
    
                    Google Scholar 
                

	Soleimanifar M, Niazmand R, Jafari SM (2019) Evaluation of oxidative stability, fatty acid profile, and antioxidant properties of black cumin seed oil and extract. J Food Meas Charact 13(1):383–389
Article 
    
                    Google Scholar 
                

	Badr AM (2019) Effect of caraway seeds sieving (Carum carvi L.) as feed additives for rex rabbits on: 1. Growth performance, feed digestibility, blood parameters and caecum activity. Egypt J Nutr Feeds 22(1):119–130
Article 
    
                    Google Scholar 
                

	Ketenoglu O et al (2020) Cold pressed black cumin (Nigella sativa L.) seed oil. In: Cold pressed oils. Elsevier, Istanbul

                    Google Scholar 
                

	Wen C et al (2018) Advances in ultrasound assisted extraction of bioactive compounds from cash crops – a review. Ultrason Sonochem 48:538–549
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Pimentel-Moral S et al (2020) Recent advances in extraction technologies of phytochemicals applied for the revaluation of agri-food by-products. In: Functional and preservative properties of phytochemicals, vol 1. Elsevier, Madrid, pp 209–239
Chapter 
    
                    Google Scholar 
                

	Atta MB (2003) Some characteristics of nigella (Nigella sativa L.) seed cultivated in Egypt and its lipid profile. Food Chem 83(1):63–68
Article 
    
                    Google Scholar 
                

	Kiralan M et al (2014) Physicochemical properties and stability of black cumin (Nigella sativa) seed oil as affected by different extraction methods. Ind Crop Prod 57:52–58
Article 
    CAS 
    
                    Google Scholar 
                

	Mahmoud A, Bendary M (2014) Effect of whole substitution of protein source by Nigella sativa meal and sesame seed meal in ration on performance of growing lambs and calves. Glob Vet 13:391–396

                    Google Scholar 
                

	Tekeli A (2014) Nutritional value of black cumin (Nigella sativa) meal as an alternative protein source in poultry nutritıon. J Anim Sci Adv 4:479–806

                    Google Scholar 
                

	Obeidat BS (2020) The inclusion of black cumin meal improves growth performance of growing Awassi lambs. Vet Sci 7(2):40
Article 
    PubMed Central 
    
                    Google Scholar 
                

	Abdel-Magid SS et al (2007) Using cheep and local non-conventional protein meal (Nigella sativa) as least cost rations formula on performance of crossbreed calves. Int J Agric Biol 9:1560–8530

                    Google Scholar 
                

	Thilakarathne RCN, Madushanka GDMP, Navaratne SB (2018) Comparison of physico-chemical properties of Indian and Ethiopian origin black cumin (Nigella sativa) seed cake. Int J Food Sci Nutr 3(4):30–31

                    Google Scholar 
                

	Şen N, Kar Y (2011) Pyrolysis of black cumin seed cake in a fixed-bed reactor. Biomass Bioenergy 35(10):4297–4304
Article 
    
                    Google Scholar 
                

	Schmidt S, Pokorný J (2005) Potential application of oilseeds as sources of antioxidants for food lipids – a review. Czech J Food Sci 23(3):93–102
Article 
    CAS 
    
                    Google Scholar 
                

	Chandraju S et al (2016) Estimation of reducing sugar by acid hydrolysis of sunflower (Helianthus annuus) husk by standard methods. Agric Sci 7(5):322–325
CAS 
    
                    Google Scholar 
                

	Kızılkaya RT, Fotina AO (2013) Changes in C/N ratio and some chemical properties during decomposition of hazelnut husk under field conditions. 48. hrvatski i 8. medunarodni simpozij agronoma

                        Google Scholar 
                

	Islam M, Mondal T (2013) Potentiality of biomass energy for electricity generation in Bangladesh. Asian J Appl Sci Eng 2(2):103–110
Article 
    CAS 
    
                    Google Scholar 
                

	Miah P et al (2021) Supplementation of cumin seed powder prevents oxidative stress, hyperlipidemia and non-alcoholic fatty liver in high fat diet fed rats. Biomed Pharmacother 141:11980
Article 
    
                    Google Scholar 
                

	Merah O et al (2020) Biochemical composition of cumin seeds, and biorefining study. Biomolecules 10(7):1054
Article 
    CAS 
    PubMed Central 
    
                    Google Scholar 
                

	Mansour RS, Nasser AK, Abo NY (2013) The effect of different Nigella sativa L. seed (cake) concentrations on leukocytes counts and some serum immunological parameters in calves. Tikrit J Pure Sci 18(3):1813–1662

                    Google Scholar 
                

	Murray RK, Granner DK, Mayes PA, Rodwell VW (1991) The textbook of herb’s biotechnology, twentysecond edition. Appleton & Large, Norwalk, Connecticut Los Anglos, California, USA

                        Google Scholar 
                

	Baiano A (2014) Recovery of biomolecules from food wastes – a review. Molecules 19(9):14821–14842
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Acar R et al (2016) Fatty acids, minerals contents, total phenol, antioxidant activity and proximate analyses of Nigella sativa seed cake and seed cake oil. J Agroaliment Process Technol 22(1):35–38
CAS 
    
                    Google Scholar 
                

	Ali MA et al (2012) Characteristics of oils and nutrient contents of Nigella sativa Linn. and Trigonella foenum-graecum seeds. Bull Chem Soc Ethiop 26(1):55–64
CAS 
    
                    Google Scholar 
                

	Cheikh-Rouhou S et al (2007) Nigella sativa L.: chemical composition and physicochemical characteristics of lipid fraction. Food Chem 101(2):673–681

                        Google Scholar 
                

	Sultan MT et al (2009) Nutritional profile of indigenous cultivar of black cumin seeds and antioxidant potential of its fixed and essential oil. Pak J Bot 41(3):1321–1330
CAS 
    
                    Google Scholar 
                

	Elleuch M et al (2011) Dietary fibre and fibre-rich by-products of food processing: characterisation, technological functionality and commercial applications: a review. Food Chem 124(2):411–421
Article 
    CAS 
    
                    Google Scholar 
                

	Maphosa Y, Jideani VA (2016) Dietary fiber extraction for human nutrition – a review. Food Rev Int 32(1):98–115
Article 
    CAS 
    
                    Google Scholar 
                

	Dhingra D et al (2012) Dietary fibre in foods: a review. J Food Sci Technol 49(3):255–266
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Zheng Y, Li Y (2018) Physicochemical and functional properties of coconut (Cocos nucifera L) cake dietary fibres: effects of cellulase hydrolysis, acid treatment and particle size distribution. Food Chem 257:135–142
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hussain S, Jõudu I, Bhat R (2020) Dietary fiber from underutilized plant resources – a positive approach for valorization of fruit and vegetable wastes. Sustainability 12(13):5401
Article 
    CAS 
    
                    Google Scholar 
                

	Dungani R et al (2016) Agricultural waste fibers towards sustainability and advanced utilization: a review. Asian J Plant Sci 15(1/2):42–55
CAS 
    
                    Google Scholar 
                

	Sowbhagya H et al (2007) Spent residue from cumin – a potential source of dietary fiber. Food Chem 104(3):1220–1225
Article 
    CAS 
    
                    Google Scholar 
                

	Milan KM et al (2008) Enhancement of digestive enzymatic activity by cumin (Cuminum cyminum L.) and role of spent cumin as a bionutrient. Food Chem 110(3):678–683
Article 
    CAS 
    
                    Google Scholar 
                

	Khan MMH, Chaudhry AS (2010) Chemical composition of selected forages and spices and the effect of these spices on in vitro rumen degradability of some forages. Asian Australas J Anim Sci 23:889–900
Article 
    CAS 
    
                    Google Scholar 
                

	Savoire R, Lanoisellé JL, Vorobiev E (2013) Mechanical continuous oil expression from oilseeds: a review. Food Bioprocess Technol 6(1):1–16
Article 
    CAS 
    
                    Google Scholar 
                

	Sielicka M, Małecka M (2017) Enhancement of oxidative stability of flaxseed oil through flaxseed, evening primrose and black cumin cake extracts. J Food Process Preserv 41(4):e13070
Article 
    
                    Google Scholar 
                

	Sabbah M et al (2020) Black edible films from protein-containing defatted cake of Nigella sativa seeds. Int J Mol Sci 21(3):832
Article 
    CAS 
    PubMed Central 
    
                    Google Scholar 
                

	Rebey IB et al (2012) Effects of extraction solvents and provenances on phenolic contents and antioxidant activities of cumin (Cuminum cyminum L.) seeds. Food Bioprocess Technol 5(7):2827–2836
Article 
    
                    Google Scholar 
                

	Athamena S et al (2010) Activité antioxydante et antimicrobienne d’extraits de Cuminum cyminum L. Leban Sci J 11(1):69–81
CAS 
    
                    Google Scholar 
                

	Mariod AA et al (2009) Antioxidant activity and phenolic content of phenolic rich fractions obtained from black cumin (Nigella sativa) seedcake. Food Chem 116(1):306–312
Article 
    CAS 
    
                    Google Scholar 
                

	Allahghadri T et al (2010) Antimicrobial property, antioxidant capacity, and cytotoxicity of essential oil from cumin produced in Iran. J Food Sci 75(2):H54–H61
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Martinez-Tome M et al (2001) Antioxidant properties of Mediterranean spices compared with common food additives. J Food Prot 64(9):1412–1419
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Chen Q et al (2014) In vitro comparison of antioxidant capacity of cumin (Cuminum cyminum L.) oils and their main components. LWT Food Sci Technol 55(2):632–637
Article 
    CAS 
    
                    Google Scholar 
                

	Shan B et al (2005) Antioxidant capacity of 26 spice extracts and characterization of their phenolic constituents. J Agric Food Chem 53(20):7749–7759
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Nadeem M, Riaz A (2012) Cumin (Cuminum cyminum) as a potential source of antioxidants. Pak J Food Sci 22(2):101–107

                    Google Scholar 
                

	Scholz E, Rimpler H (1989) Proanthocyanidins from Krameria triandra root. Planta Med 55(4):379–384
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Schmidt JM et al (2018) Foam and emulsion properties of potato protein isolate and purified fractions. Food Hydrocoll 74:367–378
Article 
    CAS 
    
                    Google Scholar 
                

	Radha C, Kumar PR, Prakash V (2008) Preparation and characterization of a protein hydrolysate from an oilseed flour mixture. Food Chem 106(3):1166–1174
Article 
    CAS 
    
                    Google Scholar 
                

	Coşkun Ö et al (2019) Influence of extraction conditions on structural and functional characteristics of black cumin protein concentrates and ACE-inhibition in their hydrolyzates. J Food Meas Charact 13(3):2328–2338
Article 
    
                    Google Scholar 
                

	Coşkun Ö et al (2020) Influence of Maillard reaction conditions and solvent extraction on the surface activity and foaming characteristics of black cumin protein concentrates. J Food Sci Technol 29:1–10

                    Google Scholar 
                

	Day L (2013) Proteins from land plants–potential resources for human nutrition and food security. Trends Food Sci Technol 32(1):25–42
Article 
    CAS 
    
                    Google Scholar 
                

	Magazù S, Migliardo F, Telling M (2008) Structural and dynamical properties of water in sugar mixtures. Food Chem 106(4):1460–1466
Article 
    
                    Google Scholar 
                

	Toma CC et al (2015) Comparative studies on polyphenolic composition, antioxidant and diuretic effects of Nigella sativa L.(black cumin) and Nigella damascena L.(lady-in-a-mist) seeds. Molecules 20(6):9560–9574
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	
Kadam D et al (2018) An investigation on the effect of polyphenolic extracts of Nigella sativa seedcake on physicochemical properties of chitosan-based films. Carbohydr Polym 192:347–355
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gupta A et al (2018) Oilseed as potential functional food ingredient. In: Prodyut Kumar P, Mahawar MK, Abobatta W, Panja P (eds) Trends & prospects in food technology, processing and preservation, 1st edn. Routledge, London, pp 25–58

                    Google Scholar 
                

	Ancuța P, Sonia A (2020) Oil press-cakes and meals valorization through circular economy approaches: a review. Appl Sci 10(21):7432
Article 
    
                    Google Scholar 
                

	Ramadan MF (2007) Nutritional value, functional properties and nutraceutical applications of black cumin (Nigella sativa L.): an overview. Int J Food Sci Technol 42(10):1208–1218
Article 
    CAS 
    
                    Google Scholar 
                

	Naumova N, Lukin A, Reshetnik E (2020) Effects of black cumin seed cake on quality and mineral value of steamed cutlets. Songklanakarin J Sci Technol 42(1):15–20
CAS 
    
                    Google Scholar 
                

	Singletary KW (2021) Cumin: potential health benefits. Nutr Today 56(3):144
Article 
    
                    Google Scholar 
                

	Shamsiev A (2021) Optimization of ultrasonic-assisted extraction of polyphenols and antioxidants from cumin (Cuminum cyminum L.). Korean J Food Preserv 28(4):510–521
Article 
    
                    Google Scholar 
                

	El-Dakar A (2004) Growth response of hybrid tilapia, Oreochromis niloticus × Oreochromis auraus, fingerlings to diets supplemented with different levels of caraway seeds. J Agric Sci Mansoura Univ 29(11):6083–6094

                    Google Scholar 
                

	Harada K (1990) Attraction activities of spices for oriental weatherfish and yellowtail. Bull Japan Soc Sci Fish 56:2029–2033
Article 
    
                    Google Scholar 
                

	Uitterhaegen E et al (2017) Impact of thermomechanical fiber pre-treatment using twin-screw extrusion on the production and properties of renewable binderless coriander fiberboards. Int J Mol Sci 18(7):1539
Article 
    PubMed Central 
    
                    Google Scholar 
                

	FAO (2019) The State of Food and Agriculture 2019. Moving forward on food loss and waste reduction. Rome. Licence: CC BY-NC-SA 3.0 IGO

                        Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Department of Food Science and Technology, Damghan Branch, Islamic Azad University, Damghan, Iran
Matin Soleimanifar

	Department of Food Chemistry, Research Institute of Food Science and Technology, Mashhad, Iran
Razieh Niazmand


Authors	Matin SoleimanifarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Razieh NiazmandView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Razieh Niazmand .


 Editor information
Editors and Affiliations
	Biochemistry Department, Zagazig University, Zagazig, Egypt
Mohamed Fawzy Ramadan Hassanien 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2022 The Author(s), under exclusive licence to Springer Nature Switzerland AG


 About this entry
       



Cite this entry
Soleimanifar, M., Niazmand, R. (2022).  Bioactive Phytochemicals from Cumin (C. cyminum) and Caraway (C. carvi) Oil Processing By-Products.

                     In: Ramadan Hassanien, M.F. (eds) Bioactive Phytochemicals from Vegetable Oil and Oilseed Processing By-products. Reference Series in Phytochemistry. Springer, Cham. https://doi.org/10.1007/978-3-030-63961-7_23-1
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-030-63961-7_23-1

	Received: 17 November 2021

	Accepted: 18 November 2021

	Published: 18 January 2022

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-030-63961-7

	
                                Online ISBN: 978-3-030-63961-7

	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 via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					44.195.19.82
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


