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Abstract  

Frequently observed in both fully matured ripe bananas and raw unripe green bananas, along with banana stems, these three parts have 
garnered substantial interest from nutritionists, biochemists, botanists, industrialists and researchers alike, owing to their rich array of 

bioactive compounds. Through this extensive review, diligent attempts were made to affirm the establishment that bananas are a good 

source of natural antioxidants and a substantial reservoir of diverse bioactive molecules. The paper also emphasises the potential 

pharmaceutical applications of these phytoactive compounds isolated from the members of the Musaceae family, ranging from the 
treatment of common ailments to the treatment of serious diseases, including cancer. The utility of this plant and its various parts extends far 

beyond medical and pharmaceutical applications, reaching into diverse non-medical fields such as culinary arts, cosmetics, textiles and 

biofuel production. From enhancing flavours in the kitchen to providing sustainable materials for fashion and art, this plants’ versatility 

makes it a valuable resource across multiple industries. Pharmaceutical and non-pharmaceutical commercial products can effectively 
employ bananas, including even their peels, as food ingredients. Research on bananas, their stems and their by-products may open up new 

possibilities as this plant has proven to be a cornerstone in both traditional and innovative practices, demonstrating its profound impact on 

everyday life.   

Keywords: antioxidants; banana; bioactive compounds; health benefits; Musa spp.; non-pharmaceuticals; pharmaceuticals  

Introduction 

Bananas, widely regarded as a superfood, are increasingly 

consumed worldwide as part of a nutritious diet. Belonging to the 

order Zingiberales, family Musaceae and genus Musa, bananas are 

considered one of the oldest fruits, growing all over the world. Asia is 

the worlds’ largest banana producer, accounting for about 54.4 % of 

global production (1). Banana ranks fifth among the most cultivated 

crops in global trade (2). From a global perspective, Brazil, Ecuador, 

China, India and the Philippines are the main producers of bananas 

(3). At various stages of maturation, bananas' nutritional content 

varies. Green bananas contain considerable quantities of starch and 

just a little amount of sugar. Throughout the full-ripening phase, the 

sugar content rises while the starch amount drops (4). Protein 

composition also increases on ripening (5). It is also a good source of 

micronutrients, viz, sodium, potassium, iron, copper, phosphorus, 

manganese and zinc (6). The mineral composition has been 

demonstrated to be significantly affected by abiotic factors and 

agricultural practices in addition to genetic factors (7). The macro 

and microminerals like calcium, sodium, magnesium, zinc, 

phosphorus, iron, boron, manganese, potassium and copper are 

found in different varieties of bananas. In mature bananas, vitamins 

A, C and B complex are quite abundant, whereas vitamin B6 is fairly 

prevalent (8). Nearly 119.83 million tons (mt) of bananas and 

plantains were grown globally, according to the Food and 

Agriculture Organisation. Bananas have been grown in tropical and 

subtropical locations across the world, with annual output 

anticipated to exceed 102 mt of fresh fruit (9). Bananas can be 

classified either as dessert bananas (yellow and ripe) or as plantains 

(green cooking bananas) (10). Regardless of ripening stage, both 

raw and ripe bananas contain numerous bioactive compounds 

such as antioxidants, carotenoids, phytosterols, phenolics and 

flavonoids, offering significant health benefits (11). 

 All parts of the banana, starting from its inflorescence, sap, 

seeds, roots, peel and pulp, are filled with nutritious components 

and health-supporting compounds. For example, banana blossom 

is used to relieve bronchitis, dysentery and ulcers and helps reduce 

blood sugar level (12). Banana sap is used for the treatment of 

leprosy, insect bites and haemorrhage (13). Seeds and roots are 

used to treat several digestive disorders (14). Pulp is considered a 

rich source of phytonutrients along with phenolics, vitamins (B3, B6, 

C and E), simple and complex carbohydrates (15). Bananas are 

valued for their high digestibility, making them a quick source of 

energy. In spite of having a low proportion of protein and fat, it can 

be a staple food product that is used in a supplemented diet. The 
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reason bananas are so popular is that they are a natural source of 

bioactive compounds like carotenoids, flavonoids and amines, 

which have numerous health benefits for humans (16, 17). Bananas 

can also provide nutrients like carbohydrates, vitamins, minerals 

and other nutrients (18). Numerous studies have been conducted 

on the proximate composition and nutritional qualities of bananas; 

it has been noted that there is a significant variety of nutrients found 

in different cultivars and even within the same cultivar grown in 

various geographical areas (19, 20). Banana leaves are used as 

dining platters and wrapping material for various cultural as well as 

household purposes. The Cavendish banana, the most popular 

variety, is usually soft, sweet and commonly consumed as a dessert 

in Western countries. On the other hand, plantains are much 

starchier, firmer and better suited for cooking as vegetables. 

Cavendish banana peels are primarily used to make a variety of 

commercial goods, including peel flour, bread, pasta and biscuits. 

They can also be used as a flavouring ingredient (21). Banana peels 

also satisfy the requirements for physical water filtration methods 

without altering the flavour or aroma of the water (22). Flour 

produced from raw, unripe bananas has a high fibre content and 

also contains a considerable amount of resistant starch (23). 

Banana fibres can be extracted from the pseudostem region, where 

the inner portion of this is taken as a popular vegetable and has 

good medicinal values (24). Banana stems are used in industries 

such as paper production, handicrafts making and textiles 

production. Desert banana and plantains, both ripe and unripe 

forms, have ethnic and medicinal values. Banana peels have also 

been extensively utilised as organic fertiliser and as animal feed. 

This review aims to evaluate the nutritional composition, health 

benefits and industrial applications of various parts of the banana 

plant by analysing the available bioactive compounds. 

Bioactives found in banana   

Phenolics 

Phenolic compounds are key bioactive constituents in bananas. 

Phenolics can donate a hydrogen atom, enabling them to act as 

free radical scavengers; this property is referred to as free radical 

scavenging activity (25). Antioxidants inhibit the damaging effects of 

free radicals and help maintain cellular health. In a work on the 

Cavendish variety of banana, it identified different phenolic 

compounds were identified at different stages of banana ripening. 

The study includes both analytical and  in-silico pipelines useful for 

the estimation of phenolics and their health benefits. Results 

obtained from spectrophotometric methods indicate a high 

positive correlation of phenolic compounds with anti-radical and 

anti-oxidant capacity. Liquid chromatography mass spectroscopy 

(LC-MS) analysis has found phenolics and vitamins in banana. 

Phenolic compounds detected from both pulp and peel include 

catechin, epicatechin, myricetin, kaempferol, cynadin, quercetin, 

also some phenolic acids, i.e., ferulic acid, vanillic acid, chlorogenic 

and other phenols found are tannins and lignin compounds (26). 

Salicylic acid, gallic acid, p-hydroxybenzoic acid, ferulic acid, sinapic, 

gentisic and vanillic substances are present in considerable 

amounts in bananas’ and the substances have acts as anti-

inflammatory, anti-bacterial, anti-viral and vasodilatory activities 

(27). It has been found that the peels of bananas have more 

antioxidant properties than their pulp. They also stated that 

flavonoids contain the major portion of phenolic substances. The 

presence of tannins in banana peel enhances the healing and anti-

microbial effect (28). 

Phytosterols  

In the book entitled “Handbook of Banana Production, Postharvest 

Science, Processing Technology and Nutrition”, found that both 

ripe and raw bananas have a unique matrix of bioactive substances 

called phytosterols, carotenoids, phenolics and biogenic amines. 

These substances are very beneficial to human health and well-

being and are therefore widely desired in diets (29). Due to their 

structural similarity to cholesterol, phytosterols can compete with 

dietary and biliary cholesterol for intestinal micelle distribution. 

They lower blood LDL cholesterol level by eliminating cholesterol 

and minimising its absorption due to their poor absorption and 

active excretion (30). In spite of various nutritional constituents and 

lots of bioactives, banana peel contains phytosterols that can 

compete with the hypercholesterolemia condition (31). In the 

unripe stage of the Musa Cavendish dwarf banana variety, gas 

chromatography–mass spectrometry (GC-MS) was used to identify 

important phytosterols, including lipophilic substances (32). Three 

important phytosterols in Musa spp. like a triterpenoid 31-

norcyclolaudenone that exhibits anti-diabetic and anti-HIV 

properties, beta-sitosterol and a tetracyclic triterpenoid (24R)-4 

alpha,14 alpha,4-trimethyl-5 alpha-cholestra-8,25(27)-dien-3 beta-

ol. A common sterol, i.e., Beta-sitosterol, isolated from species of 

banana has activity against hyperplasia, hyperglycemia and 

prostate cancer (33). 

Carotenoids (vitamin A) 

The ripening process and genotype of bananas that influence their 
carotenoid concentration and bioaccessibility. In a study, 27 edible 

banana species were collected from the banana collection of the 

Dole Food Company in Rio Frio, Costa Rica and then three main 

varieties of bananas seen in markets: plantain, cooking and dessert 

bananas (34). Carotenoid-containing fruits are used as an immune 

booster and to reduce the risk of diseases (35). Provitamin A and 

minerals, such as zinc and iron, were found in 171 and 47 genotypes 

of Musa spp., respectively (36). The presence of such provitamins 

and trace elements acts as a developmental strategy for banana-

consuming populations. Carotenoids are isoprenoid units that 

some of these have the precursor of provitamin A and the others 

have strong antioxidant ability to protect from reactive oxygen. 

Some varieties harbour active carotenes such as alpha carotene, 

beta carotene, zeaxanthin and lycopene, an important carotenoid 

that is useful for protecting from prostate cancer and lutein, another 

carotenoid, inhibits age-related macular degeneration (37-38). Both 

of them have anti-oxidant capacity that delays ageing processes 

(39). 

Biogenic amines and polyamines 

Biogenic amines are nitrogen-containing compounds formed either 

through the decarboxylation of amino acids or by the amination of 

aldehydes and ketones. Commonly, in the case of plant species, 

polyamines play a role in various developmental processes such as 

biotic and abiotic stress responses (40). Banana species containing 

neurotransmitters like dopamine, serotonin have antioxidant 

capacity and also have anti-inflammatory effects, just like vitamin C 

(41). Nine types of biogenic amines were found in fresh bananas and 

analysed using high-performance liquid chromatography (42). 

Certain biogenic amines, including serotonin, tryptamine, tyramine 

and phenylethylamine, are aromatic amino acids that have 

vasoconstricting properties that lower the amount of oxygen used 

in the peripheral tissues (43). Storage of bananas in a refrigerator 

can cause a significant decrease in phenylalanine and a 
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considerable increase in tryptophan concentration. Putrescine is 

the most widely found bioamine in their study. The concentration of 

biogenic amines is changed upon refrigeration (44). The 

summerized version of major bioactives found are mentioned in 

Table 1. 

Health benefits of bananas  

Kidney health maintenance  

Excessive secretion of calcium in the urine leads to the formation of 

a kidney stone. Since bananas contain high potassium, they reduce 

the risk of kidney stones forming and maintain good kidney health. 

Both raw and cooking forms of Musa accuminata have constituents 

that help maintain kidney health (45). When working separately, 

work on cooked and raw bananas, raw banana stem juice is found 

effective as an anti-nephrolithiatic (the capacity of disintegration of 

kidney stone). The reduction in nutritional potential upon cooking 

indicates the temperature dependence of the nutritional qualities 

present in food. The pseudostem of the banana has a high content 

of fibre and low caloric value, which aids in detoxification and may 

reduce overall body weight (46). 

Cancer prevention 

The anti-cancer property of banana blossom was examined in vitro 

study where both HeLa and CHO cells and found to have a 

decreasing viability effect of these cells on increasing the exposure 

time in ethanol extracts of banana flower. Same study, when done 

on normal lymphocytes of humans, the viabilities are almost the 

same in all examined concentrations and seem to be safe for 

humans. So it is considered a potent natural anti-cancer agent with 

almost no side effects (47). Bananas exhibit different forms of cancer

-preventive formulations. Extracts of ethanol found in Musa 

paradisica contain anti-cancer activities against HeLa cells, human 

oral squamous cells and also in carcinoma cell lines (48). Besides 

that, Musa sapientum bananas containing the hexane function can 

prevent colon cancer. In a study, the green peel of the Cavendish 

banana has antiproliferation capability against hepatic carcinoma 

cells. Nendran bananas are ideal for cooking purposes and have 

methanol extracts that serve as an anti-diabetic agent (49).  

Hyperglycemia, hypertension and hypercholesterolemia treatment  

When consumed in moderation, bananas can help maintain certain 

health problems. It is regarded as a natural remedy for these. 

Elevations in low-density lipoprotein, commonly referred to as "bad 

cholesterol," have been associated with hypertension. Bananas, 

due to their high potassium content, can help regulate blood 

pressure and cholesterol. Flavonoids, tannins, terpenes and 

steroids are components of bananas responsible for lowering blood 

sugar levels of blood. Musa acuminata juice is easily absorbed and 

can be consumed by all age groups, including the elderly (50). 

Additionally, they have biological properties as healing of wounds, 

hypoglycemia, anti-oxidant, anti-microbial, anti-ulcerative, 

antidiarrheal and anti-cancer action. Vitamin B6, which is abundant 

in its pulp, may have a positive effect on mental health. It also 

contains amine compounds, carotenoids, flavonoids and dietary 

fibre. Both soluble and insoluble dietary fibre, which are indigestible 

carbohydrate polymers, are found in them (51). The effects of Musa 

acuminata peel on both hepatic and renal areas of normal rats were 

investigated, resulting in considerable effects on both the liver and 

kidneys of rats. Musa acuminata peel is used for the control of high 

pressure and cardiovascular disease treatment (52). 

Ulcer prevention  

Bananas contain nutrients that act as prebiotics, promoting the 

selective growth of good gut health. The increase in good gut 

bacteria helps combat diarrhoea and dysentery and promotes the 

healing of stomach lesions in ulcerative colitis (53). Musa 

paradisiaca bananas contain leucocyanidin, an active antiulcer 

compound that gives protection against aspirin-induced ulcers. This 

natural flavonoid protects the stomach mucosa from the damage 

caused by aspirin (54). Methanol extracts of the peels of Musa 

sapientum have both anti-ulcerative as well as ulcer healing 

properties identified from the study on laboratory rats (55). Musa 

paradisiaca fruits are a promising option for evaluating potential 

anti-ulcer medicines (56). 

Menstruation reliever and anti-depressant  

Due to the presence of nutrients such as vitamin B6, magnesium 
and potassium, bananas can regulate proper blood sugar levels 

and aid in the production of new blood cells, thereby enhancing 

mood a which enhance mood and reducing menstruation-related 

cramps (57). Bananas also contain tryptophan, an amino acid, 

which is converted into the secondary metabolite serotonin, the 

hormone with regulatory action and neurotransmitter function (58). 

The potentiality and permissibility of banana fibre-based sanitary 

pads to promote healthy menstruation and then indirectly help to 

maintain a sustainable environment (59). Banana has efficiency in 

relieving pain for adolescents, such as menstrual as well as pre-

menstrual cramps (60). Having banana blossom with curd or 

yoghurt is the most effective cure for heavy menstrual bleeding. This 

combination raises progesterone levels, reducing menorrhagia-

related bleeds (61). Along with the gymball therapy, consumption of 

an Indonesian variety called Ambon bananas helps during 

menstruation as it is rich in nutrients such as potassium, 

magnesium, carbohydrate, sugar, phosphorus, vitamins and some 

water content (62). The high potassium content in bananas is useful 

in relaxing muscle fibres and facilitating nerve transmission (63). It is 

also beneficial to females suffering from polycystic ovarian 

syndrome. The phytoestrogens present in bananas have a 

favourable effect on estrogen insufficiency in the female body and 

are beneficial to reproductive wellness (64). The health benefits are 

Compound type Compound References 

Phenolics  Catechin, epicatechin, myricetin, kaempferol, cynadin, quercetin and other tannins and lignin 
compounds. (26) 

Phenolic acids Salicylic acid, gallic acid, p-hydroxybenzoic acid, ferulic acid, sinapic acid, gentisic acid, 
chlorogenic acid and vanillic acid. (1, 26) 

Phytosterol 
Triterpenoid 31-norcyclolaudenone; Beta-sitosterol ; Tetracyclic triterpenoid (24R)-4 alpha,14 

alpha,4-trimethyl-5 alpha-cholestra-8,25(27)-dien-3 beta-ol; β-carotene, α-carotene, 24-
methylene cycloartenol. 

(33) 

Carotenoids Alpha carotene, beta carotene, zeaxanthin, lycopene, lutein (37) 
Biogenic amines Serotonin, tryptamine, tyramine and phenylethylamine (43) 

Table 1. Bioactives found in parts of the banana 
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also mentioned in Fig 1 and Some important constituents present in 

banana with their health benefits are recapitulated in Table 2. 

Research gaps  

Although bananas and banana stems are recognised as abundant 

reservoirs of bioactive compounds, several critical research gaps 

continue to hinder their full exploitation in nutritional, pharmaceutical 

and industrial usage.  

Bioavailability and metabolic pathways  

Despite extensive characterisation of phytochemicals such as 

phenolics, flavonoids, carotenoids, saponins and alkaloids in 

bananas, very limited research exists on their bioavailability in 

humans. The majority of studies rely on in vitro antioxidant or 

antimicrobial assays, which cannot adequately predict in vivo 

efficacy. Furthermore, the digestive stability of banana-derived 

compounds and their interaction with gut microbiota remain 

poorly understood. Future work should include studies on 

absorption, distribution, metabolism and excretion profiles; in vivo 

validation of bioactive stability during gastrointestinal digestion; 

and microbiome interaction studies to evaluate whether banana 

compounds act as prebiotics or are metabolised into secondary 

bioactive metabolites. 

Optimal dosages and standardisation  

There is currently no consensus on the quantity of banana or 

banana-stem-derived compounds required to exert measurable 

physiological benefits. Variability in cultivar type, growing 

conditions, degree of ripeness and processing methods can 

significantly alter phytochemical concentrations. Without 

standardised extraction protocols or bioassay-guided fractionation, 

comparisons across studies remain inconsistent. To advance this 

field, research should focus on establishing standardised extraction 

and quantification methods for reproducible results, conducting 

dose-response studies in animal models and human populations to 

determine safe and effective intake levels and developing bioactive-

rich standardised formulations for nutraceutical applications.  

 

Conclusion and Prospects  

It should be emphasised that bananas and all of their parts are a 

rich source of bioactive substances with important industrial, 

medical and nutritional uses. Their potential to prevent and 

manage a wide range of diseases is highlighted by their significant 

antioxidant content and varied phytoactive compounds. Beyond 

the pharmaceutical industry, bananas are used extensively in the 

food, cosmetics, textile and biofuel sectors, demonstrating the 

plants’ adaptability and significance in meeting the worlds’ needs 

for sustainable resources. Future studies need to focus on using 

advanced biotechnological techniques to isolate, characterise and 

use compounds obtained from bananas on a large scale. Waste 

conservation and green economy models can be supported by 

placing more emphasis on investigating underused banana by-

products, such as peels and stems. Additionally, incorporating 

banana-derived products into the majority of industrial and 

therapeutic sectors could open the door for revolutionary 

treatments, eco-friendly materials and new functional foods. As a 

result, bananas have great potential as a multipurpose, sustainable 

crop that could revolutionise global industry, environmental 

policies and health.  

 

 

Compound Health benefits References 

High potassium Anti-nephrolithiatic; regulation of blood pressure; relaxation of 
muscle fibre, relief from PCOS (45, 64) 

Flavonoids, carotenoids, tannins, terpenes, steroids, 
dietary fibre 

Wound healing, hypoglycemia, anti-oxidant,    anti-microbial, anti-
ulcerative, antidiarrheal and anti-cancer action. (50, 51) 

Potassium, magnesium, carbohydrate, phosphorus, 
vitamins and water content 

Management of blood sugar level and pressure level; menstrual 
cramp reliever, mental health elevator. (62) 

Extracts of methanol, ethanol and leucocyanidin Anti-ulcerative; anti-cancer; anti-diabetic. (55, 58, 49) 

Table 2. Some important constituents of the banana with their health benefits 

 

Fig. 1. Health benefits of banana.  

https://plantsciencetoday.online


5 

Plant Science Today, ISSN 2348-1900 (online) 

Acknowledgements  

 Sincere gratitude to all the professors of Department of 

Botany, Gauhati University for their valuable suggestions 

and insights that initiated this manuscript. Special thanks 

to family members for providing an environment in the 

formulation of the manuscript. The responsibility for the 

content and any remaining errors in this review is 

associated solely with the mentioned authors. 

 

Authors' contributions 

DB carried out the studies of bioactives and their health benefits and 
drafted the manuscript. RKN conceived of the study, carried out the 

abstract and conclusion parts, and also modified some parts in the 

drafted manuscript. RK initiated the summary tables and edited 

some parts. All authors read and approved the final manuscript.  

  

Compliance with ethical standards 

Conflict of interest: Authors do not have any conflict of interest 
to declare.  

Ethical issues: None 

 

References 

1. Bashmil YM, Ali A, Bk A, Dunshea FR, Suleria HA. Screening and 
characterization of phenolic compounds from Australian grown 

bananas and their antioxidant capacity. Antioxidants. 2021;10
(10):1521. https://doi.org/10.3390/antiox10101521. 

2. Afzal MF, Khalid W, Akram S, Khalid MA, Zubair M, Kauser S, et al. 

Bioactive profile and functional food applications of banana in food 
sectors and health: A review. Int J Food Prop. 2022;25(1):2286–300. 

https://doi.org/10.1080/10942912.2022.2151817. 

3. Zou F, Tan C, Zhang B, Wu W, Shang N. The valorization of banana 
by-products: Nutritional composition, bioactivities, applications 

and future development. Foods. 2022;11(20):3170. https://
doi.org/10.3390/foods11203170. 

4. Evans EA, Ballen FH, Siddiq M. Banana production, global trade, 

consumption trends, postharvest handling and processing. In: 
Siddiq M, editor. Handbook of banana production, postharvest 

science, processing technology and nutrition. Boca Raton: CRC 
Press; 2020. p. 1–8. 

5. Pareek S, editor. Postharvest ripening physiology of crops. Boca 
Raton: CRC Press; 2016. 

6. Kumar S, Kumawat P, Suman M. A review on role of micronutrients 
on banana, mango and pomegranate. Indian J Pure Appl Biosci. 

2020;8(1):190–8. 

7. Borges CV, Maraschin M, Coelho DS, Leonel M, Gomez HA, Belin MA, 
et al. Nutritional value and antioxidant compounds during the 

ripening and after domestic cooking of bananas and plantains. 
Food Res Int. 2020;132:109066. https://doi.org/10.1016/

j.foodres.2020.109066. 

8. Kumari P, Gaur SS, Tiwari RK. Banana and its by-products: A 
comprehensive review on nutritional composition and 

pharmacological benefits. eFood. 2023;4(5):e110. https://
doi.org/10.1002/efd2.110. 

9. Vu HT, Scarlett CJ, Vuong QV. Phenolic compounds within banana 

peel and their potential uses: A review. J Funct Foods. 2018;40:238–
48. https://doi.org/10.1016/j.jff.2017.11.004. 

10. Meshuneke A, Mbang GE, Wassom FD, Che WA, Beyang GT, Ndula-

Nan CN, et al. Stimulatory effect of Tithonia diversifolia by-products 

on plantain banana vivoplants in nursery: A review. Am J Plant Sci. 

2024;15(9):726–45. 

11. Prasad SS, Das U. Banana waste as a nutraceutical product. In: 
Nutraceuticals from fruit and vegetable waste. London: Academic 
Press; 2024. p. 175–94. 

12. Linus AU, Shagal MH, Nkafamiya II. Antimicrobial activity and 
isolation of stigmasterol from ethyl acetate extract of Musa 
acuminata Colla flowers. Path Sci. 2024;10(2):5001–7. 

13. Showmiyan UK, Ravi K, Logesh KP, Lakshmi AC, Kumar S, Waheed 
Wani A. Review on pre- and postharvest waste utilization of banana 
and papaya fruit crops. Afr J Biol Sci. 2024;6(5):3350–74. 

14. Agbebi EA, Omotuyi OI, Oyinloye BE, Okeke UB, Apanisile I, Okor B, 
et al. Ethnomedicine, phytochemistry and pharmacological 
activities of Uvaria chamae P. Beauv.: A comprehensive review. 

Naunyn Schmiedebergs Arch Pharmacol. 2024;397:1–6. https://
doi.org/10.1007/s00210-024-02902-7. 

15. Ahmed MT. Formulation of biscuit with banana (Musa sapientum) 
peel to enhance fibre, antioxidant capacity and bioactive properties 
[dissertation]. Chattogram: Chattogram Veterinary & Animal 

Sciences University; 2023. 

16. Pereira A, Maraschin M. Banana (Musa spp.) from peel to pulp: 
Ethnopharmacology, source of bioactive compounds and relevance 

for human health. J Ethnopharmacol. 2015;160:149–63. https://
doi.org/10.1016/j.jep.2014.11.008. 

17. Qamar S, Shaikh A. Therapeutic potentials and compositional 
changes of valuable compounds from banana: A review. Trends 
Food Sci Technol. 2018;79:1–9. https://doi.org/10.1016/

j.tifs.2018.06.003. 

18. Nadeeshani H, Samarasinghe G, Silva R, Hunter D, Madhujith T. 
Proximate composition, fatty acid profile, vitamin and mineral 

content of selected banana varieties grown in Sri Lanka. J Food 
Compos Anal. 2021;100:103887. https://doi.org/10.1016/

j.jfca.2021.103887. 

19. Adeniji TA, Barimalaa IS, Achinewhu SC. Evaluation of bunch 
characteristics and flour yield potential in black Sigatoka resistant 

plantain and banana hybrids. Glob J Pure Appl Sci. 2006;12(1):41–3. 

20. Gibert O, Dufour D, Giraldo A, Sanchez T, Reynes M, Pain JP, et al. 
Differentiation between cooking bananas and dessert bananas. 1. 

Morphological and compositional characterization of cultivated 
Colombian Musaceae (Musa sp.) in relation to consumer 

preferences. J Agric Food Chem. 2009;57(17):7857–69. https://

doi.org/10.1021/jf901788z. 

21. Mitu SA. Development of functional food (biscuit) using banana 
peels [dissertation]. Chattogram: Chattogram Veterinary & Animal 
Sciences University; 2022. 

22. Alzate Acevedo S, Díaz Carrillo ÁJ, Flórez-López E, Grande-Tovar CD. 
Recovery of banana waste-loss from production and processing: A 
contribution to a circular economy. Molecules. 2021;26(17):5282. 

https://doi.org/10.3390/molecules26175282. 

23. Pico J, Xu K, Guo M, Mohamedshah Z, Ferruzzi MG, Martinez MM. 
Manufacturing the ultimate green banana flour: Impact of drying 

and extrusion on phenolic profile and starch bioaccessibility. Food 
Chem. 2019;297:124990. https://doi.org/10.1016/

j.foodchem.2019.124990. 

24. Doshi A. Banana fiber to fabric: Process optimization for improving 
spinnability and hand [dissertation]. Vadodara: Maharaja Sayajirao 

University of Baroda; 2018. 

25. Singh B, Singh JP, Kaur A, Singh N. Bioactive compounds in banana 
and their associated health benefits: A review. Food Chem. 

2016;206:1–11. https://doi.org/10.1016/j.foodchem.2016.03.033. 

26. Kritsi E, Tsiaka T, Sotiroudis G, Mouka E, Aouant K, Ladika G, et al. 
Potential health benefits of banana phenolic content during 

ripening by implementing analytical and in silico techniques. Life. 
2023;13(2):332. https://doi.org/10.3390/life13020332. 

https://doi.org/10.3390/antiox10101521
https://doi.org/10.1080/10942912.2022.2151817
https://doi.org/10.3390/foods11203170
https://doi.org/10.3390/foods11203170
https://doi.org/10.1016/j.foodres.2020.109066
https://doi.org/10.1016/j.foodres.2020.109066
https://doi.org/10.1002/efd2.110
https://doi.org/10.1002/efd2.110
https://doi.org/10.1016/j.jff.2017.11.004
https://doi.org/10.1007/s00210-024-02902-7
https://doi.org/10.1007/s00210-024-02902-7
https://doi.org/10.1016/j.jep.2014.11.008
https://doi.org/10.1016/j.jep.2014.11.008
https://doi.org/10.1016/j.tifs.2018.06.003
https://doi.org/10.1016/j.tifs.2018.06.003
https://doi.org/10.1016/j.jfca.2021.103887
https://doi.org/10.1016/j.jfca.2021.103887
https://doi.org/10.1021/jf901788z
https://doi.org/10.1021/jf901788z
https://doi.org/10.3390/molecules26175282
https://doi.org/10.1016/j.foodchem.2019.124990
https://doi.org/10.1016/j.foodchem.2019.124990
https://doi.org/10.1016/j.foodchem.2016.03.033
https://doi.org/10.3390/life13020332


DISHA ET AL  6     

https://plantsciencetoday.online 

27. Tallapally M, Sadiq AS, Mehtab V, Chilakala S, Vemula M, Chenna S, 

et al. GC-MS-based targeted metabolomics approach for studying 
variations of phenolic metabolites in artificially ripened banana 

fruits. LWT. 2020;130:109622. https://doi.org/10.1016/
j.lwt.2020.109622. 

28. Achmad MH, Aqilah MH. Effect of saba banana peel extract (Musa 

paradisiaca L.) on incision wound healing in mice (Mus musculus). 
Nat Volat Essent Oils J. 2021;8:2293–304. 

29. Netshiheni RK, Omolola AO, Anyasi TA, Jideani AIO. Banana 

bioactives: absorption, utilisation and health benefits. In: Jideani 
AIO, Anyasi TA, editors. Banana nutrition - function and processing 

kinetics [Internet]. London: IntechOpen; 2020 [cited 2026 Jan 2]. 
Available from: https://doi.org/10.5772/intechopen.83369    

30. Feng S, Belwal T, Li L, Limwachiranon J, Liu X, Luo Z. Phytosterols 

and their derivatives: Potential health-promoting uses against lipid 
metabolism and associated diseases, mechanisms and safety 

issues. Compr Rev Food Sci Food Saf. 2020;19(4):1243–67. https://
doi.org/10.1111/1541-4337.12544 

31. Rawat N, Das S, Wani AW, Javeed K, Qureshi SN, Zarina. Antioxidant 

potential and bioactive compounds in banana peel: A review. Int J 
Res Agron. 2024;7(7):07–16. https://

doi.org/10.33545/2618060X.2024.v7.i7Sa.968  

32. Oliveira CT, Rozane DE, Lima AJ, Natale W. Nutrient parameters 
limiting banana plant development in Vale do Ribeira, São Paulo 

State, Brazil. Cienc Rural. 2024;54(6):e20220410. https://
doi.org/10.1590/0103-8478cr20220410. 

33. Lopes S, Borges CV, Cardoso SMS, Rocha MFAP, Maraschin M. 

Banana (Musa spp.) as a source of bioactive compounds for health 
promotion. In: Siddiq M, editor. Handbook of banana production, 

postharvest science, processing technology and nutrition. Boca 
Raton: CRC Press; 2020. p. 227–44. 

34. Munoz B, Hayes M, Perkins-Veazie P, Gillitt N, Munoz M, Kay CD, et 

al. Genotype and ripening method affect carotenoid content and 
bioaccessibility in banana. Food Funct. 2024;15(7):3433–45. https://

doi.org/10.1039/D4FO00231A. 

35. Tjahjanti PH, Luliafan MF, Fahruddin A, Ernanda RR. Analysis of 
banana peels as water-purifying materials. J Phys  Conf Ser. 

2021;1764:012174. https://doi.org/10.1088/1742-6596/1764/1/012174 

36. Thakur N, Lakhani H, Tiwari S, Negi S. Biofortification of banana: 
enriching staple crops with essential nutrients. In: Tiwari S, Singh B, 

editors. Harnessing crop biofortification for sustainable agriculture. 
Singapore: Springer; 2024. p. 309–26. https://doi.org/10.1007/978-

981-97-3438-2_16   

37. Sidhu JS, Zafar TA. Bioactive compounds in banana fruits and their 
health benefits. Food Qual Saf. 2018;2(4):183–8. https://

doi.org/10.1093/fqsafe/fyy019. 

38. Hashim M, Hamid Z, Gul Z, Akbar A. Functional, nutritional and 
medicinal potential of banana peel. Pure Appl Biol. 2023;12(1):470–

90. 

39. Chakraborty S. Antioxidants and ageing. In: Pathak S, Banerjee A, 
Duttaroy AK, editors. Evidence-based functional foods for 

prevention of age-related diseases. Singapore: Springer; 2023. p. 61
–80. https://doi.org/10.1007/978-981-99-0534-8_4  

40. Ekici K, Omer AK. Biogenic amines in plant food. In: 

Neurotransmitters in plants: Perspectives and applications. Cham: 
Springer; 2018. p. 305. 

41. Meghwar P, Baloch AB, Depar AA, Kumar D, Mahvish S. An overview 

on vital role of banana and its Int J Food Chem Hum Nutr. 2021;1
(1):38-49. 

42. Tanasa V, Moise D, Stanca M. Separation and quantification of 
biogenic amines in bananas by high-performance liquid 

chromatography. Food Environ Saf J. 2016;14(3):214–20. 

43. Habibia AM, Safithri F, Azizah AM, Hermayanti D. Effect of ambon 
banana (Musa acuminata Colla) diet on young adults’ resting 

metabolic rate. KnE Med. 2023:1–7. 

44. Dala-Paula BM, Todescato AP, Gonçalves JE, Gloria MBA. Bioactive 
amines in conventional and non-conventional edible plants from 

Brazil: Health benefits and concerns. Food Biophys. 2024;19(3):717–
29. https://doi.org/10.1007/s11483-024-09792-4. 

45. Vanitha S, Vyshnavi PS. Determination of chemical composition in 
cooked and raw banana stem (Musa acuminata) and its efficacy on 
kidney stones: An in vitro study. J Sci Res. 2020;64(3):66–74. 

46. Pillai GS, Morya S, Khalid W, Khalid MZ, Almalki RS, Siddeeg A. 
Banana pseudostem: An undiscovered fiber-enriched sustainable 
functional food. J Nat Fibers. 2024;21(1):2304004. https://

doi.org/10.1080/15440478.2024.2304004 

47. Nadumane VK, Timsina B. Anticancer potential of banana flower 
extract: An in vitro study. Bangladesh J Pharmacol. 2014;9(4):628–35. 

48. Mondal A, Banerjee S, Bose S, Das PP, Sandberg EN, Atanasov AG, et 
al. Cancer preventive and therapeutic potential of banana and its 
bioactive constituents: A systematic, comprehensive and mechanistic 

review. Front Oncol. 2021;11:697143. https://doi.org/10.3389/
fonc.2021.697143 

49. Bhattacharjee S, Singh A. Antioxidant and LC-MS screening of 
banana pseudostem. agriRxiv. 2024:20240232351. https://
doi.org/10.31220/agriRxiv.2024.232351 

50. Fitri Y, Suryana, Ahmad A, Silaban R. Effectiveness of banana juice 
on blood pressure, sugar levels and LDL in the elderly. Ann Nutr 
Metab. 2019;75:73–4. 

51. Manzoor S, Rakha A, Altemimi AB, Tariq T, Munir S, Tariq F, et al. 
Anxiolytic and eudemonic potential of certain fruits. J Agric Food 
Res. 2024;18:101302. https://doi.org/10.1016/j.jafr.2024.101302. 

52. Edenta C, Okoduwa SI, Okpe O. Effects of aqueous extract of three 

cultivars of banana (Musa acuminata) fruit peel on kidney and liver 
function indices in Wistar rats. Medicines. 2017;4(4):77. https://

doi.org/10.3390/medicines4040077 

53. Jadhav A, Jagtap S, Vyavahare S, Sharbidre A, Kunchiraman B. 
Reviewing the potential of probiotics, prebiotics and synbiotics in 

ulcerative colitis. Front Cell Infect Microbiol. 2023;13:1268041. 
https://doi.org/10.3389/fcimb.2023.1268041 

54. Gogola D. Phytochemical screening, antioxidant and gastro-

protective activity of fruit peels of selected banana varieties. Herb 
Med J. 2020;5(2):45–59. 

55. Onasanwo SA, Emikpe BO, Ajah AA, Elufioye TO. Anti-ulcer and ulcer 

healing potentials of Musa sapientum peel extract in laboratory 
rodents. Pharmacogn Res. 2013;5(3):173–8. https://

doi.org/10.4103/0974-8490.112426 

56. Ikpeazu O, Elekwa I, Ugbogu A, Arunsi U, Uche-Ikonne C. 
Preliminary evaluation of anti-ulcer potential of aqueous extract of 

fermented unripe Musa paradisiaca in Wistar rats. Am J Biomed 
Res. 2017;5:17–23. 

57. Jegatha K. Supplement product for digestion problem in adult 

women [dissertation]. Karaikudi: Alagappa University; 2020. 

58. Jaleel AK, Jacob S, Ghosh SM, Suresh A. Nutrient profile and 
pharmacological benefits of Musa paradisiaca: A comprehensive 

review. Sci Phytochem. 2024;3(2):123–43. 

59. Achuthan K, Muthupalani S, Kolil VK, Bist A, Sreesuthan K, Sreedevi 
A. A novel banana fiber pad for menstrual hygiene in India: A 

feasibility and acceptability study. BMC Womens Health. 2021;21:1–
4. https://doi.org/10.1186/s12905-021-01474-1 

60. Logapriya E, Surendran R. Combination of food nutrition 

recommendations for women healthcare during menstrual 
bleeding. In: Proceedings of the 2nd International Conference on 

Sustainable Computing and Smart Systems (ICSCSS). IEEE; 2024. p. 
1438–43. 

61. Rajesh N. Medicinal benefits of Musa paradisiaca (banana). Int J Biol 

Res. 2017;2(2):51–4. 

https://plantsciencetoday.online
https://doi.org/10.1016/j.lwt.2020.109622
https://doi.org/10.1016/j.lwt.2020.109622
https://doi.org/10.5772/intechopen.83369
https://doi.org/10.1111/1541-4337.12544
https://doi.org/10.1111/1541-4337.12544
https://doi.org/10.1590/0103-8478cr20220410
https://doi.org/10.1590/0103-8478cr20220410
https://doi.org/10.1039/D4FO00231A
https://doi.org/10.1039/D4FO00231A
https://doi.org/10.1088/1742-6596/1764/1/012174
https://doi.org/10.1007/978-981-97-3438-2_16
https://doi.org/10.1007/978-981-97-3438-2_16
https://doi.org/10.1093/fqsafe/fyy019
https://doi.org/10.1093/fqsafe/fyy019
https://doi.org/10.1007/978-981-99-0534-8_4
https://doi.org/10.1007/s11483-024-09792-4
https://doi.org/10.1080/15440478.2024.2304004
https://doi.org/10.1080/15440478.2024.2304004
https://doi.org/10.3389/fonc.2021.697143
https://doi.org/10.3389/fonc.2021.697143
https://doi.org/10.31220/agriRxiv.2024.232351
https://doi.org/10.31220/agriRxiv.2024.232351
https://doi.org/10.1016/j.jafr.2024.101302
https://doi.org/10.3390/medicines4040077
https://doi.org/10.3390/medicines4040077
https://doi.org/10.3389/fcimb.2023.1268041
https://doi.org/10.4103/0974-8490.112426
https://doi.org/10.4103/0974-8490.112426
https://doi.org/10.1186/s12905-021-01474-1


7 

Plant Science Today, ISSN 2348-1900 (online) 

62. Hidayah N, Fatmawati R. The effectiveness of gym ball and ambon 

banana consumption against menstrual pain reduction in 
teenagers. J Matern Child Health. 2022;7(3):238–42. https://

doi.org/10.26911/thejmch.2022.07.03.01  

63. Suresh PR. Essentials of health and nutrition. New Delhi: Addition 
Publishing House; 2025. 

64. Prakash SP, Kumbamoorthy SS. Development and evaluation of 
flavonoid-rich plantain flower (Musa balbisiana Colla) laddu 

beneficial for womens’ health. Int J Nutr Pharmacol Neurol Dis. 

2023;13(4):255–8.   

 

 

 

 

 

 

 

 

 

Additional information 

Peer review: Publisher  thanks Sectional Editor and the other anonymous 
reviewers for their contribution to the peer review of this work. 

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy 

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations. 

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is 
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics, 
NAAS, UGC Care, etc 
See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting 

Copyright: © The Author(s). This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution and reproduction in any medium, provided the 
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/) 

Publisher information:  Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited, 
Thiruvananthapuram, India. 

https://doi.org/10.26911/thejmch.2022.07.03.01
https://doi.org/10.26911/thejmch.2022.07.03.01
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

