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					ABSTRACT  

					ARTICLE INFO  

					Vitamins and minerals are micronutrients needed by humans for healthy living. Despite their  

					requirements in meagre amounts, they are important in ensuring normal functioning of the human  

					body and prevention of certain diseases. The vitamin and mineral composition of Carica papaya  

					seed were investigated using standard analytical techniques. Furthermore, the effect of different  

					polarity of solvents and drying techniques on the quantity of the vitamins and minerals extracted  

					from Carica papaya seed samples were investigated. The results showed that the samples were  

					rich in vitamins A (with values ranging from 101 – 124 mg/100g for all the extracts), B3 (1.152 –  

					1.496 mg/100g), C (13.45 – 18.97 mg/100g) and E (12.06 – 16.48 mg/100g) while calcium,  

					sodium , potassium, and magnesium were also found in high quantities with Na/K ratio of 0.59.  

					The Na/K ratio was not affected by solvents or preparation techniques. Aqueous and ethanolic  

					extracts had significantly high amounts of vitamins B and C while hexane extract has significantly  

					higher amount of vitamin A (124 mg/100g) and ethanol had the highest amount of vitamin E  

					(16.48 mg/100g). Aqueous extract also had the highest amount of macro elements except  

					magnesium while ethanol extracted the highest amount of zinc. Air -dried samples had  

					significantly higher amount of vitamins and mineral contents than the sun - dried samples. In  

					conclusion, Carica papaya seed has abundant micronutrients and healthy sodium to potassium  

					ratio (Na/K ratio) which was not affected by solvents and sample preparation techniques. Thus,  

					indicating the nutritional, medicinal and nutraceutical potentials of the seed.  
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					All these medicinal properties of Carica papaya may be due to the  

					vitamins, minerals and bioactive compounds present in the fruit and  

					Introduction  

					Vitamins are referred to as organic compounds needed by  

					living organisms including humans in minute quantities1 while minerals  

					are inorganic substances needed by humans also in small amount.  

					Although both vitamins and minerals are needed by living organisms in  

					minute quantities, they cannot be produced in the body thus making  

					them essential micronutrients. These micronutrients (vitamins and  

					minerals) have several benefits to human health. Vitamins help to boost  

					the immune system of the body, prevent occurrence of certain diseases  

					while minerals help in revitalization of some worn out cells of the  

					body.2 Vegetables and fruits contain appreciable amount of vitamins  

					and minerals therefore, they are regarded as valuables because of their  

					high composition of vitamins. Carica papaya fruit is native to tropical  

					America, with early origins in Mexico and South America but now  

					widely grown in different parts of the world. It is a very important fruit  

					in the Caricaceae family and has over 22 species.3 It has been found to  

					be excellent source of vitamin C and A4 which has been linked to some  

					of the health benefits of the plant. It is used in remedying of dyspepsia  

					and help to treat intestinal worm and other common health related  

					disorders.5–7  

					different parts of the plant.  

					The composition of plants varies from one plant to the other based on  

					the method of preservation, processing, season, and geographical  

					location.8 Vitamins present in fruits can be affected by processing  

					techniques; for example, drying is a process used to remove moisture  

					from samples. It is normally done at different temperatures to preserve  

					and store the samples, and this could in turn, affect some chemical  

					components of the samples that are heat labile. Some vitamins are heat  

					labile and can be denatured when exposed to extreme heat. Heat also  

					harm the potency and effectiveness of a variety of vitamins and other  

					nutrients. 9,10 Some studies have been carried out to evaluate the vitamin  

					and mineral composition of Carica papaya seeds. 4,11–13 However, little  

					is known about the effects of solvent polarity and drying techniques on  

					the vitamin and mineral composition of the Carica papaya seeds. Thus,  

					the aim and objectives of this research were to evaluate the  

					micronutrients (vitamin and minerals) content of Carica papaya seed  

					and to assess the impact of sample preparation techniques and solvents  

					on the components of micronutrients detected in the Carica papaya  

					seed. In addition, the sodium to potassium ratio of the seed was  

					evaluated. Findings from this study could guide in the wide application  

					and usage of Carica papaya seeds for various human benefits.  
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					Materials and Methods  

					Collection and preparation of Carica papaya seed  

					Matured and ripe Carica papaya fruits were harvested from their trees  

					in a papaya plantation within Ado Ekiti metropolis (7°39'48.6"N  

					5°13'24.5"E) in November 2022. The fruits were identified at the  
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					Department of Plant Science, Ekiti State University, Ado Ekiti, Nigeria  

					with herbarium number UHAE 2023063. The seed of the ripe fruits  

					were removed after peeling the fruits and were washed to separate the  

					seeds from pulp. The selected seeds were then rinsed with distilled  

					water and was air dried in the dark at room temperature while the second  

					part was dried directly with sunlight for seven days. The samples were  

					ground into powder form using electric grinder when there was no  

					further increment in the weight and was kept inside airtight container  

					until further analysis.  

					reacted with 2 mL 1 M HCl, this was mixed thoroughly and heated for  

					5 hours at 65oC and was later cooled to room temperature. 2 mL of 7.5  

					% hydroxylamine reagent in 0.1 M sodium hydroxide and 5 mL of 1 M  

					sodium hydroxide were added and the mixture was allowed to react for  

					5 minutes. The pH was adjusted to approximately 3 by addition of 1 M  

					HCl. Three milllitre of hydrolysed sample solution was mixed with 1  

					mL of 1 % ferric chloride. The same procedure was carried out on the  

					standard. Thereafter, absorbance of the standard and that of the sample  

					mixture was read against blank at 500 nm wavelength in a UV  

					spectrophotometer.  

					Extraction of the Carica papaya seed extract  

					About 5 g of the powdered Carica papaya seed was extracted in 150  

					mL of solvent for 24 hours at room temperature and was reacted on a  

					mechanical shaker. The excess solvent was then concentrated using a  

					rotary evaporator (Rotavapor R110, Buchi, United States) after  

					filtration. This procedure was repeated for all the solvents used which  

					are hexane, ethanol, diethyl ether and de ionized water.  

					Vitamin B6 (Pyridoxine)  

					Two mL and 0.5 g of sample and ammonium chloride was reacted with  

					45 mL chloroform and 5 mL ethanol respectively. This was done to  

					extract the vitamin B6 present in the sample. Distilled water was added  

					after transfer to a separating funnel and was allowed to separate  

					followed by collection of the chloroform. Different concentrations of  

					pyridoxine standards was prepared from the stock solution and was  

					similarly treated as above. Subsequently, the spectrophotometer was  

					used to measure the absorbance at 415 nm. The amount of vitamin B6  

					in the sample was thereafter calculated as described by Ariyo et al.16  

					Determination of vitamin composition  

					Vitamin A (β-carotene)  

					The amount of vitamin A present in the sample was analysed as  

					described by Sebrell and Harris14 with some modifications. One mL of  

					the extract was taken into 250 mL volumetric flask and was mixed with  

					20 ml of petroleum ether and acetone in ratio two to one and reacted on  

					a mechanical shaker for 20 minutes followed by centrifuging for 10  

					minutes. The supernatant was collected and separated in a separating  

					funnel. The organic layer was thereafter collected and analysed using  

					UV spectrophotometer (Cecil CE2041, Speck & Burke, United  

					Kingdom) at 450 nm. Solution of β-carotene (0 – 50 ppm) was prepared  

					and the absorbance of the solution and that of blank was recorded. The  

					sample vitamin A quantity was subsequently detected and calculated.  

					Vitamin B7 (Biotin)  

					The vitamin B7 present in the samples was determined as described by  

					Lalitha and Dhandapani.17 Briefly, about 0.5 mL was reacted with 10  

					mL of dimethyl sulfoxide. The absorbance was measured at 294 nm  

					after the preparation of the standard biotin solution and incubation of  

					the reactant solution at 60 – 70oC for 5 minutes.  

					Vitamin B9 (Folic acid)  

					Ten millilitre of the extracted sample was added to 50 millilitre, 0.1  

					moles per litre phosphate buffer. Then, 0.1% 2 – mercaptoethanol was  

					added. The mixture was filtered after centrifuging at 3500 rpm and  

					absorbance was taken at 436 nm as described by Ibrahim and Yusuf  

					with slight modification.  

					Vitamin B1 (Thiamine)  

					The method of Adebisi et al.15 was used for the determination of vitamin  

					B1. About 2 mL of the sample was reacted with 25 mL 0.1 M H2SO4,  

					the mixture was put in a hot water to allow the sample to dissolve totally  

					in the acidic medium. 5 mL of the sample was reacted with 5 mL taka  

					diastase in 0.5 M sodium acetate and was cooled below 50oC for 2  

					hours. This was made up to 100 mL and was filtered. 10 mL was taken  

					from the filtrate and was reacted with 5 mL of acidified potassium  

					chloride solution and the absorbance of the mixture was taken at 285  

					nm. Standard thiamine solution (10 – 50 mg/mL) was prepared from  

					100 mg/mL stock, treated the same way and the absorbance was also  

					taken using a UV spectrophotometer (Cecil CE2041, Speck & Burke,  

					United kingdom). The vitamin B1 content of the sample was evaluated  

					from the standard curve and thereafter the actual amount was calculated.  

					18  

					Vitamin B12 (Cyanocobalamin)  

					A mixture of distilled water, 0.1 mL of the sample, 1.25 g dibasic  

					sodium phosphate, 1.1 g of anhydrous citric acid and 1 g of sodium  

					metabisulphite was reacted for 10 minutes in an autoclave at 121oC. the  

					absorbance of the resultant filtered solution was taken at 530 nm as  

					described by Lalitha and Dhandapani17  

					Vitamin C (Ascorbic acid)  

					The vitamin C content was determined using the method of Okafor et  

					al.19 with slight modification. Approximately 0.5 mL and 10 mL of  

					samples and 0.4 % oxalic acid respectively were reacted, centrifuged  

					and filtered. Nine millilitre of 2, 6 – dichlorophenol indophenol was  

					added. The same procedure was carried out for the standard; and the  

					absorbance of the sample and standard was taken at 520 nm. Thereafter,  

					the amount of vitamin C was subsequently calculated.  

					Vitamin B2 (Riboflavin)  

					The vitamin B2 was quantified according to Adebisi et al.15 Two mL  

					of the sample was reacted with 5 mL 5N HCl and 5 mL dichloroethane,  

					3 mL of deionize water was added and allowed to react on a steam bath  

					for 30 minutes to extract the Riboflavin that may be present in the  

					sample. It was filtered to remove any unreacted molecule and 2 mL of  

					the filtrate was taken and diluted with deionized water. The absorbance  

					was measured at 460 nm from the prepared standard riboflavin solution  

					using a UV spectrophotometer (Cecil CE2041, Speck & Burke, United  

					Kingdom). The quantity of vitamin B2 detected was evaluated from the  

					calibration curve and the actual amount was calculated.  

					Vitamin D (Cholecalciferol)  

					The vitamin D content was determined as described by Olatunya and  

					8

					Adesina. Two millilitre of the extract was reacted slowly with three  

					millilitre of hexane at 60 seconds intervals. The mixture was centrifuged  

					for 15 minutes and was separated. The dried organic phase was  

					dissolved in methanol and absorbance taken at 275 nm. The amount of  

					vitamin D present was subsequently calculated.  

					Vitamin B3 (Niacin)  

					Five mL of the sample was diluted with distilled water. Stock solutions  

					of Niacin was prepared (10-50 ppm) and was diluted. The absorbance  

					of the sample and that of the stock solution was read at 385 nm on a  

					spectrophotometer and the quantity of vitamin B3 in the sample was  

					calculated as described by Ariyo et al.16  

					Vitamin E (Tocopherol)  

					The vitamin E content was determined as described by Olatunya and  

					Adesina.8 Two mL of the sample was reacted with twenty millitre of  

					normal hexane for ten minutes. This was followed with boiling of two  

					mL each of 0.5 N alcoholic potassium hydroxide and ethanol with 3 mL  

					of hexane and 1 mL each of 0.2 % ferric chloride and 0.5 % 1, 1-  

					Vitamin B5 (Pantothenic acid)  

					The method of Lalitha and Dhandapani17 was used for the  

					determination of vitamin B5. Five mL of the sample was taken and  
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					dipyridyl in ethanol. The absorbance was measured at 520 nm after  

					reaction.  

					vitamins, it can therefore be inferred that, Carica papaya seed contains  

					micronutrients that could help ameliorate many health problems that  

					could arise as a result of lack of these vitamins.  

					The vitamin C content reported in the present study is in agreement with  

					the vitamin C content of Carica papaya reported by Chukwuka et al. 7  

					while the vitamin A and other vitamins reported by them is lower when  

					compared to the present study. The discrepancy in the studies may be  

					as a result of different geographical locations, season of harvest and  

					method of sample preparation. The results of the effect of different  

					solvents used for the extraction showed that aqueous solvents had  

					significantly higher amounts of vitamins B and C, this was closely  

					followed by ethanol while Hexane had the highest amount of Vitamin  

					A and ethanol the highest amount of vitamin E (Figure 1).  

					Vitamin K (Phylloquinone)  

					The method described by Olatunya and Adesina8 was used for the  

					determination of vitamin K present in the extracts. Three mL of the  

					sample and two millilitre of 0.2 % solution of 2, 4 – dinitrophenyl  

					hydrazine was reacted and heated to near dry. The absorbance was read  

					at 635 nm after the addition of 15 mL of mixture of ammonia and  

					alcohol (1:1 v/v).  

					Determination of the mineral composition  

					The concentration of different elements present in the extracts were  

					quantified according to Ijoma et al.20 using 210 VGP Atomic  

					Absorption Spectrophotometer (AAS), Buck Scientific, United States.  

					Vitamins B and C are water soluble vitamins which makes them have  

					high solubility in aqueous extract and thus the high amount of these  

					vitamins detected in the aqueous extract, as shown in the present work,  

					is not surprising. The polar nature of Vitamins B and C could also be  

					responsible for their solubility in polar solvents investigated (Figure 1).  

					The high amount of vitamin A and K extracted by hexane could also be  

					linked to the structural composition of these compounds while vitamin  

					E was found to be soluble in ethanol, hexane and diethyl ether.  

					Although the highest solubility of vitamin E was found in ethanol, it  

					was only slightly higher than hexane and diethyl ether. Vitamins A, D,  

					E, K are fat soluble vitamins, and this might have accounted for their  

					high solubility in fat solvents; especially vitamin A which was found to  

					be highly soluble in hexane. Thus, showing that the investigated  

					solvents will be good for the extraction of these vitamins from different  

					biological samples.  

					Statistical analysis  

					All values were expressed as means of triplicate analysis. Tukey’s  

					Multiple comparison test was performed to compare differences among  

					the means using GraphPad Prism program version 5 for windows  

					(Graph Pad Software Inc; San Diego, CA, USA). Statistical significance  

					among means were determined at p< 0.05.  

					Results and Discussion  

					Vitamins composition and effect of solvent polarity on Carica papaya  

					seeds  

					Minerals composition and effects of solvents polarity on the mineral  

					composition of Carica papaya seeds  

					The vitamin composition of the Carica papaya seed and the effect of  

					solvent polarity on the vitamins are presented in Figure 1. It was  

					observed that C. papaya seed had significantly high amount of vitamin  

					A in all the investigated solvents. Vitamins C and E were also detected  

					in averagely high amounts in the Carica papaya seed samples and  

					vitamin B3 has the highest amount among the eight vitamin B series  

					investigated.  

					Table 1 shows the amount of mineral and the effect of solvent polarity  

					on the amount of mineral present in the samples. The samples had a  

					high quantity of Ca, K, Mg and Na. Calcium had significantly the  

					highest amount of all the investigated minerals in all the extract (except  

					for diethyl ether) followed by potassium. The Carica papaya seed  

					sample also has some amount of zinc detected in them while other  

					minerals were detected in minute quantity in the samples.  

					The sample’s high mineral content suggests that it will be a good source  

					of these minerals which are essential for growth and development.  

					Calcium is an important component of the biological system, it helps  

					the bone to be strong and provides the required rigidity and support for  

					individuals. 26 Therefore, the high quantity of calcium present in Carica  

					papaya seed indicates that the seed could be a good source of this  

					essential mineral which is needed for the formation and development of  

					bone and some other processes of metabolism. Thus, further showing  

					the importance of this mineral to elderly, adolescents and children. 26  

					Furthermore, the high amount of potassium present in the samples is  

					noteworthy, this is because potassium is important for the control and  

					regulation of many processes within the cell of the body system, thus  

					Carica papaya seed could be a good source of the mineral All the  

					investigated extracts have high amounts of the Na, K, Ca and Mg with  

					ethanol, aqueous and diethyl ether having significantly higher amount  

					of these minerals in some cases. (Table 1).  

					The averagely high amount of vitamin A present in the seed showed  

					that the seed will be a good source of vitamin A which have been found  

					to support different important functions in the human body. These  

					include cell growth and differentiation and elaboration of certain  

					immunoglobulins especially immunoglobulins A among others. 21,22 In  

					addition, Vitamin A helps in maintaining the retina health and its light  

					2

					sensitivity through its role as an integral part of rhodopsin. These  

					observations make the vitamin important in the adequate performance  

					and maintenance of different parts and organs of the body.21,22  

					Similarly, the sample also contain fairly high amount of Vitamin C  

					which have been found to be of some health benefits. Most importantly,  

					vitamin C has been found to boost the immune system and play  

					physiological antioxidant roles in the human body systems. 23  

					Furthermore, the different classes of vitamins found in this study have  

					been found to perform various additional important functions in the  

					body of living organisms. Vitamins A, C and E help to lower cholesterol  

					build up in the arteries and hence, prevent cardiovascular related  

					diseases and they also boost immunity. They have great eye care  

					potential and prevent hair loss. In addition, vitamins A, C, D and E  

					possess inflammation reducing ability, anticancer and anti-oxidant  

					ability.24,25 Given, that the sample in this study is replete with important  

					Table 1: Mineral composition of Carica papaya seeds and effect of different solvents on the mineral composition  

					Mineral elements (mg/kg)  

					Na  

					K

					Ca  

					Mg  

					Cu  

					Cr  

					Fe  

					Mn  

					Se  

					Pb  

					Zn  

					Solvents  

					Hexane  

					Diethyl ether  

					Ethanol  

					246d  

					286c  

					300b  

					325a  

					419d  

					428c  

					526b  

					582a  

					565c  

					409d  

					598b  

					692a  

					303b  

					320a  

					296d  

					298c  

					0.1585a  

					0.115a  

					0.114a  

					0.084a  

					0.087b  

					0.1a  

					0.210a  

					0.187b  

					0.187b  

					0.1c  

					0.099a  

					0.114a  

					0.1a  

					0.052b  

					0.09a  

					0.05b  

					0.03b  

					0.010a  

					0.01a  

					0.010a  

					0.001a  

					1.256d  

					1.736b  

					2.034a  

					1.577c  

					0.1a  

					Water  

					0.068c  

					0.088b  

					Values with different superscript letter down the group represents significant difference at p< 0.05; values represent mean of triplicate analysis  
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					Figure 1A: Vitamin composition and effect of solvents polarity on the vitamin contents of C. papaya seeds; different letters on bars  

					represents significant difference at p<0.05  
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					Figure 1B: Vitamin composition and effect of solvents polarity on the vitamin contents of C. papaya seeds; different letters on bars  

					represents significant difference at p<0.05  

					This finding, indicates that solvent polarity has great influence on the  

					extraction of minerals as reported by Adeoye et al. 27 The interaction of  

					these vitamins and minerals with the different investigated solvents has  

					confirmed the fact that several factors like specific solvation,  

					protonation and hydrogen may be responsible for the different reactions  

					health body, the World Health Organisation (WHO), Cardiovascular  

					diseases (CVDs) are the leading cause of death globally, and it is  

					responsible for the loss of about 17.9 million lives each year. 31 Given  

					the elevated rates of morbidity and mortality that is linked to  

					26,32,33  

					cardiovascular diseases in the less developed parts of the world,  

					occurring between solvents and different molecules present in them.  

					regular consumption of Carica papaya could help lessen this deadly  

					health condition. Interestingly, neither the solvent type nor the drying  

					techniques impacted or altered the healthy Na/K ratio of the Carica  

					papaya seed used in this study. This observation further attests to the  

					high reliability of the persistent presence of healthy Na/K ratio in Carica  

					papaya seed regardless of methods used to prepare it for human  

					consumption. Hence, regular availability of the healthy Na/K ratio  

					when Carica papaya is consumed can be fairly guaranteed. This  

					observation is germane for all humans, especially the inhabitants of less  

					developed countries where high technology may not be available to  

					extract the nutritive healthy components of the studied sample for  

					human consumption. To the best of our knowledge, this study is the first  

					to highlight these great attributes of Carica papaya seed viz -a- viz the  

					healthy Na/K ratio and the lack of negative impact of solvents and  

					drying techniques on the Na/K ratio (Table 4).  

					27,28  

					Effect of drying on the vitamin and mineral composition of Carica  

					Papaya seed extracts  

					Results of the impact of drying on the vitamins and mineral  

					compositions of the Carica Papaya seed extracts are presented in Table  

					2 and 3 respectively. Drying had a significant effect on all the vitamins  

					expect vitamin B5 and on all the minerals except chromium. This  

					observation of the effect of drying on the vitamin and mineral content  

					of C. papaya is not unexpected because it has been found that air-drying  

					method helps to preserve the different components present in biological  

					samples. 28 The observed effect of sunlight on these vitamins may be as  

					a result of degradation of the vitamins because of exposure to sunlight.  

					Some vitamins, most especially, vitamin A, B2, B6, B9 and B12 have  

					been found to be affected by ultraviolent radiations or sunlight. 29 Our  

					findings in this study agrees with the result of Nnubia et al. 30 on the  

					effect of exposure of some dairy products to sunlight.  

					Sodium to Potassium ratio (Na/K ratio) of Carica Papaya seed  

					The Sodium to Potassium ratio (Na/K ratio) of the Carica papaya seed  

					is less than 1.0 for all the investigated solvents with an overall ratio of  

					0.59. Furthermore, drying techniques did not alter this pattern as the Na:  

					K ratio was also less than 1.0 regardless of the drying technique (Table  

					4).  

					Also, of note is the high amounts of Magnesium and Zinc in the seed.  

					Magnesium is important for diverse metabolic reactions involving  

					many enzymes within the human body. It also has several effects on the  

					cardiovascular system by improving the endothelial function,  

					34  

					improving the blood pressure among others. Furthermore, Zn has  

					many important roles in healthy living and usage as adjunct therapies in  

					35,36  

					the treatment of many disease conditions  

					therefore, regular  

					consumption of Carica papaya fruit could be a good source of these  

					essential micronutrients for healthy living. In general, Carica papaya  

					could be a good source of vital minerals needed by the human body for  

					normal functioning and prevention of several disease conditions that  

					plague humans and the seed could also be used as additives in food  

					industries.  

					The sodium to potassium ratio (Na/K ratio) of the seed is healthy by  

					virtue of its being less than one (1.0) and this further highlight the great  

					potentials of regular consumption of Carica papaya at ameliorating  

					cardiovascular related and other health problems that have been linked  

					to unhealthy Na/K ratio in the human diets. According to the global  
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					Table 2a: Comparison of the effect of drying on the water-soluble vitamins of different extract of the Carica Papaya seed  

					B2 B3 B5 B6 B7 B9  

					Vitamins  

					(mg/100g)  

					B1  

					B12  

					C

					SD  

					SD  

					AD  

					AD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					0.433g  

					0.397g  

					0.541g  

					0.613g  

					0.065i  

					0.063i  

					0.094i  

					0.099i  

					1.177c  

					1.152c  

					1.338c  

					1.496c  

					0.023l  

					0.02l  

					0.033l  

					0.031l  

					0.904d  

					0.869e  

					1.14e  

					0.014n  

					0.01m  

					0.021m  

					0.024m  

					0.038k  

					0.041k  

					0.052k  

					0.064k  

					0.018m  

					0.02l  

					0.032l  

					0.032l  

					13.45a  

					13.58a  

					18.24a  

					18.97a  

					Hexane  

					0.177h  

					0.196h  

					0.322h  

					0.3515h  

					0.055j  

					0.056j  

					0.062j  

					0.078j  

					0.782f  

					1.043d  

					1.128d  

					1.235d  

					0.020l  

					0.022l  

					0.029l  

					0.021m  

					0.805e  

					0.826f  

					0.955f  

					1.07f  

					0.010o  

					0.001o  

					0o  

					0.003p  

					0.003n  

					0.016n  

					0.018n  

					0.016m  

					0.020l  

					0.021m  

					0.02m  

					9.13b  

					Diethyl ether  

					Ethanol  

					10.34b  

					11.27b  

					11.56b  

					1.15e  

					Aqueous  

					0.022m  

					Values with different superscript letters along the row represent significant difference at p< 0.05; AD – Air-Dried; SD – Sun- dried; values represent mean of triplicate analysis  

					Table 2b: Comparison of the effect of drying on the fat-soluble vitamins of different extract of the Carica Papaya seed  

					Vitamins(mg/100g)  

					A

					D

					E

					K

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					124a  

					113a  

					101a  

					102a  

					0.039f  

					14.60c  

					0.047e  

					Hexane  

					110b  

					98.25b  

					86.4b  

					96b  

					0.031g  

					0.025g  

					0.031f  

					0.023g  

					10.6d  

					14.1d  

					12.18d  

					9.5d  

					0.0305h  

					0.024g  

					0.0295f  

					0.034f  

					0.045e  

					0.043e  

					0.037e  

					15.5c  

					0.043f  

					0.03f  

					Diethyl ether  

					Ethanol  

					16.48c  

					12.06c  

					0.025g  

					Aqueous  

					Values with different superscript letter along the row represents significant difference at p< 0.05; AD – Air-Dried; SD – Sun- dried; values represent mean of triplicate analysis  

					Table 3a: Comparison of the effect of drying on the mineral composition of different extracts of the Carica Papaya seed  

					Minerals (mg/kg)  

					Na  

					K

					Ca  

					Mg  

					Cu  

					Cr  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					Hexane  

					Diethyl ether  

					Ethanol  

					246g  

					286f  

					300e  

					221h  

					261g  

					282g  

					419c  

					428a  

					526c  

					410d  

					409b  

					492d  

					565a  

					409b  

					598a  

					496b  

					387c  

					546b  

					302e  

					320d  

					296f  

					286f  

					313e  

					275h  

					0.159i  

					0.115h  

					0.114i  

					0.113j  

					0.087k  

					0.1i  

					0.094k  

					0.088i  

					0.113i  

					0.116h  

					0.1i  

					0.11i  

					325d  

					582b  

					464c  

					692a  

					586b  

					298e  

					271f  

					0.084h  

					0.068i  

					0.059j  

					Aqueous  

					298e  

					0.1g  

					Values with different superscript letter along the row represents significant difference at p< 0.05; AD – Air-Dried; SD – Sun- dried; values represent mean of triplicate analysis  

					Table 3b: Comparison of the effect of drying on the mineral composition of different extracts of the Carica Papaya seed  

					Minerals (mg/kg)  

					Fe  

					Mn  

					Se  

					Pb  

					Zn  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					AD  

					SD  

					Hexane  

					Diethyl ether  

					Ethanol  

					0.210c  

					0.187d  

					0.187d  

					0.1c  

					0.213c  

					0.21c  

					0.212c  

					0.111c  

					0.099d  

					0.114f  

					0.100f  

					0.088d  

					0.083e  

					0.120e  

					0.116e  

					0.1c  

					0.052g  

					0.09g  

					0.005i  

					0.03e  

					0.071f  

					0.043h  

					0.029g  

					<0.01g  

					0.010h  

					0.01i  

					0.010h  

					0.01f  

					<0.01i  

					0.02i  

					0.03g  

					<0.01g  

					1.256a  

					1.736b  

					2.034a  

					1.577b  

					0.797b  

					1.924a  

					1.946b  

					1.846a  

					Aqueous  

					Values with different superscript letter along the row represents significant difference at p< 0.05; AD – Air-Dried; SD – Sun- dried; values represent mean of triplicate analysis  
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					Table 4: Sodium to Potassium ratio of the air-dried and Sun-dried Carica Papaya seed  

					Air – dried Sun – dried  

					Solvents  

					Hexane  

					Diethyl ether  

					Ethanol  

					Aqueous  

					Na(mg/kg) Na(mg/kg)  

					K(mg/kg)  

					Na/K ratio  

					K (mg/kg)  

					410  

					409  

					492  

					464  

					1775  

					Na/K ratio  

					0.54  

					0.64  

					0.57  

					0.64  

					246  

					286  

					300  

					325  

					1157  

					419  

					428  

					526  

					582  

					0.59  

					0.67  

					0.57  

					0.56  

					221  

					261  

					282  

					298  

					1062  

					Overall Total  

					1955  

					0.59  

					0.60  

					performance liquid chromatography. J. Saudi Chem Soc.  

					2013;17(1):9–16. Doi:10.1016/j.jscs.2011.02.015  

					10. Herrera-Ardila YM, Orrego D, Bejarano-López AF, Klotz-  

					Ceberio B. Effect of heat treatment on vitamin content during  

					the manufacture of food products at industrial scale. Dyna  

					2022; 89 (223):127–132.  

					Conclusion  

					The high amount of vitamins and minerals detected in the Carica  

					papaya seeds confirm its nutritional benefits and potential for wide  

					industrial and domestic applications. These vitamins and minerals have  

					been found to be of great importance in the prevention of some diseases  

					which testify to their great health benefits. The healthy Na/K ratio of  

					the studied Carica papaya seed further attests to this. Therefore, Carica  

					papaya seeds have great potential as sources of natural micronutrients  

					in human foods thus, highlighting its wide potential future industrial  

					applications in pharmaceutical and food industries for human health.  
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