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                                     Abstract
Tiger nut (Cyperus esculentis), also known as “chufa,” is a notable plant mainly grown in African or Middle Eastern countries. The significance of the tiger nut rises from its high contents of lipids, fiber, protein, and carbohydrates. The tiger nut contains comparable amounts of monounsaturated fatty acids, mainly oleic acid. The oil is mainly extracted using the conventional mechanical pressing method, which generates valuable byproducts rich in many functional components, including tocopherols, phenolic compounds, and sterols. Related to many proven positive health effects of these functional components, the re-utilization of tiger nut byproducts in either food or non-food applications has gained an increasing interest. After the oil extraction from the tiger nuts, the defatted nuts may be utilized as flour to improve many food products. Also, the byproducts can be utilized in biogas production. This chapter introduces an overview of the tiger nut and discusses the utilization of byproducts from tiger nut processing.
Keywords
	
              Cyperus esculentis
            
	Oil
	Waste
	Processing
	Bioactive compounds
	Extract




                                
                            

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

                                        

                                    
                                
                                
                                    
                                        
                                            
                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Willis S, Jackson C, Verghese M (2019) Effects of processing on antioxidant capacity and metabolizing enzyme inhibition of tiger nut tubers. Food Nutr Sci 10:1132–1141. https://doi.org/10.4236/fns.2019.109082
Article 
    CAS 
    
                    Google Scholar 
                

	Temple VJ, Ojobe TO, Kapu MM (1990) Chemical analysis of tiger nut (Cyperus esculentis). J Sci Food Agr 50:261–263. https://doi.org/10.1002/jsfa.2740500214
Article 
    CAS 
    
                    Google Scholar 
                

	Ozcan MM, Gumuscu A, Er F, Arslan D, Ozkalp B (2010) Chemical and fatty acid composition of Cyperus esculentus. Chem Nat Compd 46:276–277. https://doi.org/10.1007/s10600-010-9586-5
Article 
    CAS 
    
                    Google Scholar 
                

	Sánchez-Zapata E, Fernández-López J, Angel Pérez-Alvarez J (2012) Tiger nut (Cyperus esculentus) commercialization: health aspects, composition, properties, and food applications. Compr Rev Food Sci Food Saf 11:366–377. https://doi.org/10.1111/j.1541-4337.2012.00190.x
Article 
    CAS 
    
                    Google Scholar 
                

	Roselló-Soto E, Poojary MM, Barba FJ, Lorenzo JM, Mañes J, Moltó JC (2018) Tiger nut and its by-products valorization: from extraction of oil and valuable compounds to development of new healthy products. Innov Food Sci Emerg 45:306–312. https://doi.org/10.1016/j.ifset.2017.11.016
Article 
    CAS 
    
                    Google Scholar 
                

	Aljuhaimi F, Ghafoor K, Özcan MM, Miseckaite O, Babiker EE, Hussain S (2018) The effect of solvent type and roasting processes on physico-chemical properties of tigernut (Cyperus esculentus L.) tuber oil. J Oleo Sci 67:823–828. https://doi.org/10.5650/jos.ess17281
Article 
    PubMed 
    
                    Google Scholar 
                

	Yeboah SO, Mitei YC, Ngila JC, Wessjohann L, Schmidt J (2012) Compositional and structural studies of the oils from two edible seeds: tiger nut, Cyperus esculentum, and asiato, Pachira insignis, from Ghana. Food Res Int 47:259–266. https://doi.org/10.1016/j.foodres.2011.06.036
Article 
    CAS 
    
                    Google Scholar 
                

	Ezeh O, Niranjan K, Gordon MH (2016) Effect of enzyme pre-treatments on bioactive compounds in extracted tiger nut oil and sugars in residual meals. J Am Oil Chem Soc 93:1541–1549. https://doi.org/10.1007/s11746-016-2883-9
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	de Carvalho FAL, Munekata PES, de Oliveira AL, Pateiro M, Domínguez R, Trindade MA, Lorenzo JM (2020) Turmeric (Curcuma longa L.) extract on oxidative stability, physicochemical and sensory properties of fresh lamb sausage with fat replacement by tiger nut (Cyperus esculentus L.) oil. Food Res Int 136:109487. https://doi.org/10.1016/j.foodres.2020.109487
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Adel AAM, Awad AM, Mohamed HH, Iryna S (2015) Chemical composition, physicochemical properties and fatty acid profile of tiger nut (Cyperus esculentus L) seed oil as affected by different preparation methods. Int Food Res J 22:1931–1938
CAS 
    
                    Google Scholar 
                

	Dayib M, Larson J, Slavin J (2020) Dietary fibers reduce obesity-related disorders: mechanisms of action. Curr Opin Clin Nutr 23:445–450. https://doi.org/10.1097/MCO.0000000000000696
Article 
    CAS 
    
                    Google Scholar 
                

	Viuda-Martos M, López-Marcos MC, Fernández-López J, Sendra E, López-Vargas JH, Pérez-Álvarez JA (2010) Role of fiber in cardiovascular diseases: a review. Compr Rev Food Sci Food Saf 9:240–258. https://doi.org/10.1111/j.1541-4337.2009.00102.x
Article 
    CAS 
    
                    Google Scholar 
                

	Anderson JW, Baird P, Davis RH, Ferreri S, Knudtson M, Koraym A, Waters V, Williams CL (2009) Health benefits of dietary fiber. Nutr Rev 67:188–205. https://doi.org/10.1111/j.1753-4887.2009.00189.x
Article 
    PubMed 
    
                    Google Scholar 
                

	Codina-Torrella I, Guamis B, Trujillo AJ (2015) Characterization and comparison of tiger nuts (Cyperus esculentus L.) from different geographical origin: physico-chemical characteristics and protein fractionation. Ind Crop Prod 65:406–414. https://doi.org/10.1016/j.indcrop.2014.11.007
Article 
    CAS 
    
                    Google Scholar 
                

	Monago CC, Uwakwe AA (2009) Proximate composition and in-vitro anti-sickling property of Nigeria Cyperus esculentus (tiger nut sedge). Tree Life J 4:1–6

                    Google Scholar 
                

	Asante FA, Oduro I, Ellis WO, Saalia FK (2014) Effect of planting period and site on the chemical composition and milk acceptability of tigernut (Cyperus esculentus L) tubers in Ghana. Am J Food Nutr 2:49–54. https://doi.org/10.12691/ajfn-2-3-3
Article 
    CAS 
    
                    Google Scholar 
                

	Aamer RA (2019) Evaluation and utilization of defatted tiger nut (Cyperus esculentus L.) flour in preparation of some drinks and food products. Alex J Food Sci Technol 16:1–10
Article 
    
                    Google Scholar 
                

	Sobhani A, Mohammed AS, Ghobakhlou F, Ghazali HM (2018) Determining the oxidative stability and quality of tiger nut (Cyperus esculentus) oil and its antioxidant activity during microwave heating. Rev Esp Nutr Hum Diet 22:52–63. https://doi.org/10.14306/renhyd.22.1.407
Article 
    
                    Google Scholar 
                

	Arafat SM, Gaafar AM, Basuny AM, Nassef SL (2009) Chufa tubers (Cyperus esculentus L.): as a new source of food. World Appl Sci J 7:151–156
CAS 
    
                    Google Scholar 
                

	Kim M, No S, Yoon SH (2007) Stereospecific analysis of fatty acid composition of chufa (Cyperus esculentus L.) tuber oil. J Am Oil Chem Soc 84:1079–1080. https://doi.org/10.1007/s11746-007-1131-8
Article 
    CAS 
    
                    Google Scholar 
                

	El-Naggar EA (2016) Physicochemical characteristics of tiger nut tuber (Cyperus esculentus Lam) oil. Middle East J Appl Sci 6:1003–1011

                    Google Scholar 
                

	Koubaa M, Barba FJ, Mhemdi H, Grimi N, Koubaa W, Vorobiev E (2015) Gas assisted mechanical expression (GAME) as a promising technology for oil and phenolic compound recovery from tiger nuts. Innov Food Sci Emerg 32:172–180. https://doi.org/10.1016/j.ifset.2015.09.019
Article 
    CAS 
    
                    Google Scholar 
                

	Owon MA, Osman MF, Salama MA, Esmail AI (2013) Antioxidative and antimicrobial activities of tigernut tubers phenolic extract. J Food Dairy Sci 4:333–342. https://doi.org/10.21608/jfds.2013.71877
Article 
    
                    Google Scholar 
                

	El Tellawy FM, Zake MN, Korshed AM, Hessin MF, Salem ASA (2009) Studies on tiger nut and it’s products. J Food Dairy Sci 34:9979–9985. https://doi.org/10.21608/jfds.2009.115809
Article 
    
                    Google Scholar 
                

	Moon MK, Ahn J, Lee H, Ha TY (2012) Anti-obesity and hypolipidemic effects of chufa (Cyperus esculentus L.) in mice fed a high-fat diet. Food Sci Biotechnol 21:317–322. https://doi.org/10.1007/s10068-012-0042-0
Article 
    CAS 
    
                    Google Scholar 
                

	Liu HM, Yan YY, Liu XX, Ma YX, Wang XD (2020) Effects of various oil extraction methods on the gelatinization and retrogradation properties of starches isolated from tigernut (Cyperus esculentus) tuber meals. Int J Biol Macromol 156:144–152. https://doi.org/10.1016/j.ijbiomac.2020.03.252
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kapoor R, Ghosh P, Kumar M, Vijay VK (2019) Evaluation of biogas upgrading technologies and future perspectives: a review. Environ Sci Pollut Res 26:11631–11661. https://doi.org/10.1007/s11356-019-04767-1
Article 
    CAS 
    
                    Google Scholar 
                

	Weiland P (2010) Biogas production: current state and perspectives. Appl Microbiol Biot 85:849–860. https://doi.org/10.1007/s00253-009-2246-7
Article 
    CAS 
    
                    Google Scholar 
                

	Balat M, Balat H (2009) Biogas as a renewable energy source-a review. Energy Source A 31:1280–1293. https://doi.org/10.1080/15567030802089565
Article 
    CAS 
    
                    Google Scholar 
                

	Plugge CM (2017) Biogas. Microb Biotechnol 10:1128–1130. https://doi.org/10.1111/1751-7915.12854
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Makarevičienė V, Kalenska S, Skorupskaitė V, Yunik A, Gumbytė M (2013) The use of oilseed meal for the production of biogas. In: Proceedings of the sixth international scientific conference rural development 2013, pp 75–78

                        Google Scholar 
                

	Ofoefule AU, Ibeto CN, Okoro UC, Onukwuli OD (2013) Biodiesel production from tigernut (Cyperus esculentus) oil and characterization of its blend with petro-diesel. Phys Rev Res Int 3:145–153
CAS 
    
                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Faculty of Engineering, Department of Food Engineering, Balikesir University, Balikesir, Turkey
Mustafa Kiralan & Sündüz Sezer Kiralan

	Faculty of Agriculture, Department of Food Engineering, Eskisehir Osmangazi University, Eskisehir, Turkey
Onur Ketenoglu


Authors	Mustafa KiralanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Onur KetenogluView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sündüz Sezer KiralanView author publications
You can also search for this author in
                        PubMed Google Scholar







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




 Rights and permissions
Reprints and permissions


 Copyright information
© 2021 The Author(s), under exclusive licence to Springer Nature Switzerland AG


 About this entry
       



Cite this entry
Kiralan, M., Ketenoglu, O., Kiralan, S.S. (2021).  Bioactive Phytochemicals from Tiger Nut Oil Processing Byproducts.

                     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_24-1
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-030-63961-7_24-1

	Received: 16 May 2021

	Accepted: 19 June 2021

	Published: 29 October 2021

	
                            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
						
						
					


		
	
	
		
			
				
					
					3.81.32.56
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


