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Abstract 
Mango, often referred to as the "king of fruits," is celebrated for its exceptional taste, fragrance, and rich nutritional content. Originally native to South Asia, mangoes have spread globally and are now one of the most widely cultivated fruits. The fruit consists of three main components: the pulp, the peel, and the kernel. While the pulp is the most commonly consumed part and is transformed into various high-value products, the peel and kernel are typically discarded. Despite being commonly discarded, mango peels and kernels are rich in nutrients and bioactive compounds that have potential economic value for the food industry. The peel contains functional compounds such as polyphenols, carotenoids and dietary fibres which exhibit antimicrobial, anti-diabetic, anti-inflammatory and anti-carcinogenic properties. Additionally, the mango kernel boosts higher levels of antioxidants and polyphenols compared to the pulp and peel.
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Introduction
Mango (Mangifera indica L.), belonging to the family Anacardiaceae and native to South Asia, is one of the most important tropical fruits, widely valued for its nutritional, economic and cultural significance. India is the leading producer, contributing nearly half of the global mango production with over 22.55 million tons annually, cultivated on approximately 2.4 million hectares (Indiastat, 2023-24). Mango is widely consumed both as a fresh fruit and in various industrially processed forms. Its flavour and nutritional value contribute to its popularity, making it suitable for a range of commercial products such as juices, jams, jellies, canned slices, mango leather, frozen chunks, pickles, chutney and mango powder. Nutritionally, mango fruit is a rich source of carbohydrates, vitamins, carotenoids and minerals including calcium and phosphorous. It is recommended to include mango and its products in the diet for benefits like reduced heart disease risk, anti-cancer and anti-viral effects (Lebaka et al., 2021). 
Mango processing produces peel and kernel as by-products, both rich in nutrients and bioactive compounds with significant economic potential. The peel contains higher levels of polyphenols than the pulp and comprises about 7 to 24% of the fruit weight (Wall-Medrano et al., 2020). It is especially abundant in dietary fiber, vitamins C, E, A and polyphenols like mangiferin, which exhibit antioxidant, anti-inflammatory and antidiabetic properties. The kernel accounts for 9 to 40% of the fruit weight and is underutilized despite its richness in starch, proteins, lipids and phenolics (Kaur et al., 2023).
1. Mango pulp
Mango pulp is a rich source of essential nutrients, encompassing proteins, amino acids, lipids, fatty acids, organic acids, vitamins, minerals and diverse phytochemicals. Constituting about 33 to 85% of the fruit weight. The pulp plays an important role in food industries as a flavour enhancer in dairy, beverages and is also incorporated in infant nutrition (Maldonado-Celis et al., 2019). The nutritional composition of mango pulp varies considerably with factors such as cultivar, ripeness, geographical location and climatic conditions (Ahmad et al., 2025).
On average, mango pulp contains approximately 15g of carbohydrates, 0.8g of proteins, 0.4g of lipids, along with organic acids and dietary fibre (Burton-Freeman et al., 2017). It is also rich in micronutrients such as calcium, phosphorus, iron, and various vitamins, providing an energy value ranging from 60 to 190 kilocalories per 100g of fresh pulp. 
1.1 Nutritional composition
1.1.1. Macronutrients
Unripe mangoes are high in starch and pectin, whereas ripe mangoes are abundant in sugars such as fructose, glucose and sucrose. Pectin builds up in immature fruit but its molecular weight drops as it ripens. Traditional mango varieties from Kerala, had the total sugar content varies across varieties and ranged from 4.5% to 13%. Among the cultivars, the Neenda Karpooram variety exhibited the highest total sugar content, whereas Natumav Type-4 had the lowest sugar concentration. Whereas reducing sugar ranged from 0.9 to 6.1% (Simi, 2006). Alphonso mango pulp contains around 10.07% total sugars, with reducing sugars approximately 4.32% (Islam et al., 2013). The green mango variety Ramkela has a TSS of 4%, indicating a lower sugar content compared to ripe mango pulp, which contains about 15% sugar (Malik et al., 2020; Gupta et al., 2024).
Mango pulp protein content varied from 0.5 to 5.5%, with the highest levels in Peruvian mangoes and the lowest in Colombian mangoes (Corrales-Bernal et al., 2014). Dar et al. (2016) found Indian cultivars to have lower protein levels (0.5 to 1%). Zahoor et al. (2023) noted that amino acid content increases with ripening, with alanine, arginine, glycine, serine, leucine and isoleucine abundant in ripe fruits.
Bandyopadhyay and Gholap (1973) identified 17 distinct fatty acids in the Alphonso variety and reported an increase in unsaturated omega-3 and omega-6 fatty acids during ripening. Pathak and Sarada (1974) observed that total fatty acid content in mango pulp ranges from 0.8% to 1.36%, with triglycerides as the main component. Fatty acid composition acts as a marker of fruit maturity, with a palmitic-to-palmitoleic acid ratio of 1 indicating complete ripeness in mangoes (Deshpande et al., 2017).
Organic acids, being low molecular weight weak acids, play a vital role in defining the flavour and taste of fruits. Their composition is influenced by environmental factors such as temperature, light, water availability, and cultivation practices (Medicott and Thompson, 1985). In Indian mango varieties, citric, malic, and succinic acids are predominant (Vallarino and Osorio, 2019). Lenucci et al. (2022) further reported that in the Keitt cultivar, citric and malic acids dominate, while α-ketoglutaric, oxalic and tartaric acids occur in smaller quantities.
1.1.2. Micronutrients
Mango pulp contains essential vitamins and minerals, which are micronutrients that the body needs in small quantities but are vital for a variety of physiological functions. Anila and Radha (2003) reported that under Kerala conditions, the Ratna variety had the highest vitamin C content (31.3 mg/100 g). Simi (2006) noted that ascorbic acid levels in mangoes from southern Kerala ranged between 3.08 and 119.05 mg/100 g, with Natumav type-2 showing the highest concentration. They further observed that about 68.75% of pickling and 70.59% of table varieties contained medium ascorbic acid levels (10 to 57 mg/100g). Yahia (2011) observed that the mango pulp is rich in vitamin A and C compared to B, E and K with vitamin C levels ranging from 9.79 to 186 mg/100g. Matheyambath et al. (2016) reported that raw mangoes generally contain higher vitamin C than ripe ones, while Dar et al. (2016) found that in the Bassignac variety, the ripe stage had the highest vitamin C content (25.5 mg/100 g). Mango pulp also contains all of the B-complex vitamins, except for biotin, with concentrations ranging from 1.5 to 2.5 mg 100g -1. The vitamin A content in mango ranges from 1,000 to 6,000 IU, and consuming 250 to 300 grams provides about 10 to 12% of the recommended daily intake of retinol (Matheyambath et al., 2016). Vitamins E and K are present in smaller amounts compared to vitamin A and tend to increase as the fruit ripens. Tocopherol (Vitamin E) is typically around 1.3 mg per 100 g in fresh mango. Interestingly, in the Tommy-Kent variety, vitamin E increases from the green mature to ripe stage, while Tommy Atkins and Dashehari cultivars show higher vitamin E in the raw stage followed by a decline during ripening (Robles-Sanchez et al., 2009; Barbosa-Gamez et al., 2017).
Mango pulp serves as a rich source of essential macro and micro minerals important for biochemical functions. It mainly contains potassium (168 mg), phosphorus (14 mg), magnesium (10 mg), and calcium (11 mg), with trace amounts of sodium (1 mg), zinc (0.09 mg) and iron (0.16 mg) (Nijru et al., 2014).
1.2 Phytochemical composition
Mango pulp contains significant amounts of phenolic compounds, key secondary metabolites that enhance its nutritional and functional value. These include hydroxybenzoic acids (gallic, vanillic, syringic, protocatechuic, and p-hydroxybenzoic) and hydroxycinnamic acid derivatives (p-coumaric, chlorogenic, ferulic, and caffeic), whose composition varies with cultivar and ripening stage (Masibo and Quian, 2008).
Corrales-Bernal et al. (2006) reported that mango varieties differ in their phenolic acid profiles, with gallic acid predominating in the pulp of cultivars such as Azucar and Tommy Atkins. Other phenolic acids were detected in comparatively lower amounts, including protocatechuic (0.77 to 6.8 mg 100 g⁻¹), chlorogenic (0.96 to 6.20 mg 100 g⁻¹), gallic (0.93 to 2.98 mg 100 g⁻¹), vanillic (0.57 to 1.63 mg 100 g⁻¹) and caffeic acids (0.10 to 0.25 mg 100 g⁻¹) (Abbasi et al., 2015). The Tommy Atkins and Pica mango varieties contain xanthone compounds such as mangiferin, homomangiferin and dimethyl mangiferin. Mangiferin is notable for its therapeutic potential, exhibiting anticancer, anti-inflammatory, antimicrobial and analgesic properties (Imran et al., 2017). In ripe mango pulp, total phenolics are mainly in soluble form, averaging around 200 mg GAE/100 g dry weight., with Tommy Atkins containing about 6.6 mg free and 197.1 mg conjugated phenolics and Keitt around 9.3 mg free and 189.2 mg conjugated phenolics (Rosalie et al., 2022). In Dasehri mango, phenolics increase from 4.25 to 13.08 g GAE/mg extract during ripening, remaining stable thereafter (Aniqa and Rizvi, 2025). Phenolic range among 22 mango varieties spans 59.45 to 227.27 mg GAE/100 g fresh weight, with indigenous varieties averaging higher levels and phenolics decreasing as fruits ripen (Nakisozi et al., 2025).
Mango pulp contains various bioactive flavonoids like catechins, quercetin, anthocyanins, kaempferol, rhamnetin and tannic acid, with quercetin and its glycosides being notably abundant at 46.6 mg/kg (Matheyambath et al., 2016). Mango pulp also includes polymeric proanthocyanidins such as dimers, trimers and tetra-hexamers (Ediriweera et al., 2017). According to Lenucci et al. (2022), flavonoid content in mango pulp ranges from 119 to 147 mg catechin equivalents per 100 g dry weight for Tommy Atkins and Keitt cultivars. Saroj et al. (2023) reported genotype-dependent variability with total flavonoids from 355 to 700 mg/100 g fresh weight, highest in Mallika and lowest in Himsagar. Aniqa and Rizvi (2025) found relatively stable flavonoid content in Dasehri mango pulp, ranging from 1.16 to 1.23 µg quercetin equivalents per mg extract. 
Chlorophyll a and b are responsible for the green colour in mangoes, present in a 3:1 ratio and diminishing as the fruit ripens (Lee and Schwartz, 2006) Ripe mango flesh's yellow-orange to red colour comes from fat-soluble carotenoids, primarily β-carotene which constitutes about 60% of total carotenoids in ripe fruit, with lutein dominant in unripe mangoes (Dar et al., 2016; Ediriweera et al., 2017). 
Carotenoid levels vary widely by cultivar and ripening stage, ranging from 0.21 to 7.97 mg/100 g in southern Kerala cultivars (Simi, 2006) and up to 4.14 mg/100 g in fully ripe Bassignac (Ellong et al., 2015). Liang et al. (2020) report major carotenoids in mango pulp including β-carotene, violaxanthin, and lutein. Rodriguez et al. (2024) quantified carotenoids in 'Kent' mango pulp with β-carotene at 29.4 μg/g dry weight. Nakisozi et al. (2025) found carotenoid contents ranging from 34.15 to 57.16 µg/g dry weight across 22 varieties, peaking at the overripe stage and higher in indigenous types.
Volatile compounds are aromatic substances that give mangoes their unique fragrance, occur in minimal concentrations of approximately 50 ppm or below. Studies have identified that the scent is produced by a combination of different compounds, including both terpene varieties (mono- and sesquiterpenes) and oxygenated molecules like esters, lactones, alcohols, aldehydes and ketones (Pandit et al., 2010). Tommy Atkins pulp contains pinene, limonene, α-terpenes, d-carvone, β-elemene, β-cubebene, and α-humulene (Rivera et al., 2017). Volatile compounds in pulp of eight Kenyan mango varieties (Ngowe, Apple, Keitt, Boribo, Tommy Atkins, Van Dyke, Sabre, Kent) were dominated by monoterpenes (66.1%), esters (19.7%), sesquiterpenes (4.8%), non-terpenoid hydrocarbons (3.1%), and oxygenated compounds including ethers, alcohols, acids, and carbonyls (6.3%) (Wetungu et al., 2020).
2. Mango peel 
Mango peel, though often discarded, is rich in bioactive compounds such as polyphenols, carotenoids, vitamins, and dietary fibre and it possesses strong antioxidant properties (Ajila et al., 2013). It can serve as a functional food ingredient (Fasoli and Righetti, 2013) to enhance product quality and shelf life, and it has traditionally been used in eastern cuisines for flavouring (Serna-Cock et al., 2016). Mango peel, comprising about 7-24% of the fruit weight, contains higher levels of polyphenols and dietary fibre than the pulp. Due to this rich composition, it has gained attention as a valuable ingredient in nutritional supplements and functional food formulations (Wall-Medrano et al., 2020; Garcia-Mahecha et al., 2023).
2.1 Nutritional composition
Mango peel contains 5-11% pectin, depending on the mango variety and extraction method. It is also abundant in polyphenols, carotenoids, and vitamins, which enhance its antioxidant and functional properties, making it valuable for industrial applications. Studies have indicated that mango peel is composed of about 80% carbohydrates, 8% crude fibre and up to 13% pectin, along with moderate levels of protein (around 4%) and fat (about 2%) (Wongkaew et al., 2021).
2.1.1 Macronutrients
Mango peel is rich in several macronutrients that contribute to its overall nutritional value. It contains 28.2 g of carbohydrates, 3.6 g of protein, 2.2 g of lipids and 25 g of total sugars. Besides these, mango peel also comprises various amino acids, fat components, and organic acids, along with a significant amount of dietary fibre, which plays a vital role in human nutrition. Dietary fibre is classified into two types: soluble and insoluble, both of which are abundant in mango peel. The total dietary fibre content ranges from 28 to 78%, with insoluble fibre making up 14 to 50% and soluble fibre ranging from 13 to 28%. The proportion of soluble fibre increases in ripe mango peel compared to raw peel. For example, ripe Badami mango peel from India contains 23% soluble fibre, whereas raw peel contains 19.6%. Similarly, ripe and raw Raspuri mango peels contain 17.2% and 12.8% soluble fibre, respectively (Ajila et al., 2013). Macronutrient content varies with mango varieties. Tokas et al. (2020) reported that raw and ripe peels of Amrapali and Dashehari varieties have reducing sugars of 1.2 ± 0.01% and 2.2 ± 0.03%, respectively, indicating higher sugar content in ripe peels. These nutrient profiles highlight mango peel not only as a dietary fibre source but also as a valuable nutritional resource with considerable carbohydrate and sugar content, making it beneficial for food applications and health-promoting uses.
2.1.2 Micronutrients
Mango peel is reported to be a rich source of vitamin C, with content levels varying considerably due to factors such as mango variety, ripeness and processing methods. The vitamin C content in mango peel varies significantly across different cultivars, ranging from 188 to 2570 g 100g-1. According to Ajila et al. (2007), the Badami and Raspuri mango varieties contain between 188 and 392 mg of vitamin C per 100 g, with higher levels observed in ripe peels compared to raw ones. Mango peel also contains significant amounts of vitamin E, ranging from 205 to 509 mg/100 g, making it useful in skincare products, and mature peels generally have higher concentrations than unripe ones. Marcal et al. (2021) observed vitamin C content ranging from 14.85 to 127.6 mg/g dry weight across various mango cultivars, influenced by genotype and drying techniques. Additionally, advances in extraction methods have enhanced vitamin C retention in mango peel powder (Jeevitha et al., 2023). 
The mango peel possesses a greater mineral concentration than the inner flesh. Analysis of the Haden variety's peel has identified substantial amounts of health-promoting minerals: calcium (4,445 mg kg-1), potassium (2910 mg kg-1), manganese (950 mg kg-1), iron (175 mg kg-1) and zinc (32.5 mg kg-1) (Larrauri et al., 1996). Because of its abundant mineral content, mango peel is regarded as a more nutrient-rich dietary source than the pulp (Ribeiro and Schieber, 2010).
2.2 Phytochemical composition
At every stage of fruit development, mango peel has a greater concentration of polyphenols compared to the pulp (Ribeiro et al., 2008). The polyphenol content in mango peel ranges between 55 and 110 mg per 100g, with higher levels found in ripe peel compared to unripe peel (Ajila et al., 2007). Furthermore, the peel is rich in essential phytochemicals, including quercetin 3-O-galactoside and mangiferin. The mango peel contains 1.69 g kg-1 of mangiferin, with its concentration being affected by temperature. At higher temperatures, mangiferin levels decrease while its derivatives increase (Luo et al., 2012). Ajila and Rao (2013) analyzed the peels of both raw and ripe Raspuri and Badami mango varieties, identifying several flavonoids, such as rutin, quercetin, and kaempferol. Their findings showed that the ripe peel of the Badami mango had the highest concentration of kaempferol (52.73 µg g⁻¹), whereas the ripe Raspuri peel contained the most quercetin (56.83 µg g⁻¹). On the other hand, the highest rutin content (3.76 µg g⁻¹) was observed in the raw Raspuri peel. Various phenolic acids have been detected in the peels of nine different mango varieties cultivated in China. Among the phenolic acid in the peel, gallic acid was found in the highest amount (79.15 mg 100g-1), followed by protocatechuic acid (64.33 mg 100g-1), chlorogenic acid, p-coumaric acid and caffeic acid (Abbasi et al., 2015). The peels of Uba and Tommy Atkins mangoes cultivated in Brazil contain significantly higher mangiferin levels, measuring 12.4 mg kg-1 and 2.9 mg kg-1, respectively (Maran et al., 2015). The peel extracts from mango varieties like Ataulfo, Keitt, Osteen, and Sensation are rich in several phenolic acids and their derivatives. These include gallic acid, syringic acid, methyl gallate, methyl di-gallate ester, gallotannins, galloyl glucose, theogallin, protocatechuic acid, and ferulic acid (Pacheco-Ordaz et al., 2018).Mango peel has been identified as an exceptionally rich source of phenolic compounds, contributing to its strong antioxidant potential. According to comprehensive research, the total phenolic content (TPC) in mango peel is approximately 27.51 mg of gallic acid equivalents (GAE) per gram, which is among the highest when compared to other fruit peels. The total flavonoid content (TFC) is also high, at around 1.75 mg quercetin equivalents (QE) per gram, and total tannin content (TTC) is about 8.99 mg catechin equivalents (CE) per gram. These phenolics include significant amounts of phenolic acids such as gallic acid (14.5 mg/g), chlorogenic acid (13.8 mg/g), caffeic acid (4.5 mg/g), p-hydroxybenzoic acid (10.5 mg/g), syringic acid (11.5 mg/g), ferulic acid (6.3 mg/g), and coumaric acid (5.1 mg/g), as well as flavonoids like quercetin (11.9 mg/g) and other bioactive flavonoids (Suleria et al., 2020). The Mexican Ataulfo mango peel is rich in phenolic compounds, containing approximately 4850.89 mg gallic acid equivalents (GAE) per 100 g dry weight, the highest among studied cultivars. It also has a total flavonoid content of 2.70 mg quercetin equivalents per gram and demonstrates strong antioxidant capacity (937.49 μM Trolox equivalents/g dry weight) (Ordonez‐Torres et al., 2021).
Similar to the pulp, mango peel is abundant in carotenoids, especially β-carotene, which serves as a source of vitamin A (Ribeiro et al., 2008). Ranganath et al. (2018) analyzed the carotenoid content in mango peels of different colours at various ripening stages and identified a total of eight carotenoids across 12 selected mango cultivars. The carotenoid levels differed based on the fruit's colour. Across all cultivars, the predominant carotenoid compounds were β-carotene, cis-β-carotene, and various violaxanthin isomers. Carotenoid levels typically increase as the mango ripens, with the highest concentration found during the ripe stage. The mango peel variety Kensington Pride has significant carotenoid content. The total carotenoid content in mango peel is 0.16 mg/g dry weight, exhibiting high concentrations of β-carotene (approximately 80.8 µg/g), lutein (about 30.7 µg/g), and violaxanthin (around 15.3 µg/g). These carotenoids contribute to the fruit peel's antioxidant properties and vibrant colouration (Hu et al., 2023). Anthocyanin is also found in mango peel, which includes yanidin, pelargonidin, delphinidin, malvidin, petunidin and peonidin. The total anthocyanin content varies, measuring between 3600 to 5650 µg 100g-1 in fully ripe mango peels and between 2030 to 3260 µg 100g-1 in unripe mango peels. 
3. Mango seed kernel
The intake of fresh mango fruit by individuals and large-scale processing operations generates a considerable quantity of mango seeds as a byproduct (Athiappan et al., 2020). The mango seed kernel generally accounts for approximately 9% to 40% of the fruit's weight, varying by variety (Labaka et al., 2021). Disposing of mango by-products through landfilling poses environmental issues due to their slow decomposition. However, utilizing mango seeds for extracting oil and phytochemicals offers both economic and environmental benefits. 
3.1 Nutritional composition 
The nutritional content of mango seed kernels varies mainly due to differences in variety and geographical factors. Like mango pulp, the seed is rich in nutrients and has been used in the production of various value-added products. The kernel's nutritional profile includes 76.81% carbohydrates, 10.5% fat, 9.81% dietary fibre and 6% protein (Kaur and Brar, 2017).
3.1.1 Macronutrients
Mango seed starch exhibits properties and characteristics that are similar in quality to tapioca starch (Nawab et al., 2017). The variety and the region where it is grown largely influence the carbohydrate quality and composition. Mango seeds contain high levels of carbohydrates, with starch making up 58 to 80%, of which 21% is amylose. Lakshminarayana et al. (1983) studied 43 mango varieties cultivated throughout India and found substantial differences in their carbohydrate, protein, and lipid compositions. Sandhu and Lim (2008) noted variability in starch content among mango varieties, with Chausa containing 75.6% starch while Kuppi varieties contained 80.0%. 
Protein concentration in mango seed kernels ranges from 6% to 13%, with the amount varying depending on the variety. Mango seeds are nutritious due to their balanced composition of necessary amino acids, even though they only contain minor levels of protein. The amino acid profile, includes leucin (6.9 g 100g-1), isoleucine (4.4 g 100g-1), methionine (1.2 g 100g-1), phenylalanine (3.4 g 100g-1), lysine (4.3 g 100g-1), threonine (3.4 g 100g-1), tyrosine (2.7 g 100g-1) and valine (5.8 g 100g-1) (Abdalla et al., 2007). The significant tannin concentrations found in mango seed kernel flour reduce its digestibility and contribute to its undesirable properties. In spite of this, the seed kernel's protein is of excellent quality because of its significant amount of essential amino acids and protein quality index.
Lipids are known for their functional qualities, high nutritional value, and substantial energy content. Mango seeds, rich in stearic and oleic acids, offer nutritional and health benefits due to their high oil content (8.15 to 13.16%), making them a stable source of lipids. The mango seed kernel oil is considered safe and suitable for daily cooking (Solis-Fuentes et al., 2011). Modern technologies, such as supercritical fluids, extract premium-grade mango seed fat and oils, which can create temperature-resistant tropical chocolates when combined with palm stearin (Jahurul et al., 2014).
3.1.2 Micronutrients
The kernel of the mango seed is a source of antioxidant vitamins, including vitamins C and E. Also, it contains a range of essential vitamins such as K, B1, B2, B3, B5, B6, B9, and B12 in concentrations ranging from 0.1 to 1 mg 100g-1 (Fowomola, 2010) as well as 15 IU of vitamin A. The kernel is a good source of vitamin B12, containing about 0.12 mg 100g-1, which can help in preventing deficiencies of this essential nutrient (Nijru et al., 2014).
Mango seed kernel is rich in minerals, particularly potassium (368 mg 100g-1), calcium (170 mg 100g-1), as well as phosphorus and magnesium (210 mg 100g-1) (Yatnatti et al., 2014).
3.2 Phytochemical composition
Mango seed kernel is also regarded as a potential source of polyphenolic compounds known for their strong antioxidant properties. Mango seed kernel exhibits higher antioxidant activity compared to the seeds of other fruits like jackfruit, longan, and avocado (Soong and Barlow, 2006). Abdalla et al. (2007) reported that mango seed kernel extract contains approximately 112 mg 100g-1 GAE of total polyphenols. The mango seed kernel has been found to contain various bioactive compounds, including tannins (20.7 mg 100g-1), gallic acid (6 mg 100g-1), coumarins (12.6 mg 100g-1), caffeic acid (7.7 mg 100g-1), vanillin (20.2 mg 100g-1), mangiferin (4.2 mg 100g-1), ferulic acid (10.4mg 100g-1), and cinnamic acid (11.2 mg 100g-1). The concentrations of gallic acid and ellagic acid in mango seed vary significantly, with gallic acid ranging from 23 to 838 mg 100g-1 GAE, and ellagic acid ranging from 3 to 156 mg 100g-1 GAE.
The mango seed kernel contains approximately 3325 ± 120 mg 100g-1 of total flavonoids catechin equivalents (Abdel-Aty et al., 2018). Because of its rich content of bioactive compounds, the mango seed kernel holds promise for use in developing functional foods that offer health benefits. 
Conclusion
India accounts for around 55% of global mango production, making it as one of the leading producers. Various parts of the mango fruit contain a wide range of bioactive compounds, such as polyphenols, carotenoids, flavonoids, tannins, and vitamins. The epicarp, pericarp and mesocarp have varying concentrations of phytochemicals and bioactive substances. Mango has strong anti-inflammatory and antioxidant qualities, which has led to an increase in interest in research and cultivation in recent years. Mango peel is known for its beneficial health properties, as it contains pectin, dietary fiber, vitamins, carotenoids and phenolic compounds. Mango seeds serve as a valuable source of oil, essential amino acids, and starch. Mango seed oil contains a wide range of phytochemicals and is rich in oleic and stearic acids. The pulp, peel, and seed contain bioactive compounds like mangiferin, gallic acid, catechin, quercetin, β-carotene, shikimic acid, and kaempferol. These compounds have been shown to have anti-inflammatory, anti-cancer, anti-diabetic, skin-protecting, neuron-protecting, antimicrobial, and anti-aging properties. A number of high-value products, including juice, puree, nectar, and jam, are made from mango pulp. Additionally, the mango seed has been utilized to make seed flour and mango butter, both of which are utilized in functional meals.
The proper use of mango peel and seed (raw materials) in functional food not only improves the economy but also reduces the environmental impacts. The application of peel and seed kernel in the food, cosmetic and pharmaceutical industries needs to be exploited completely. The complete utilization of all parts of the mango fruit can maximise its nutritional and economic potential while promoting sustainable practices in fruit processing and consumption. However, eating fresh mango fruit and using its byproducts on a daily basis may improve overall health and even good for cellular functioning.
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