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Abstract 
One of the most popular fruit consumed worldwide is the banana, which contributes significantly to the 

trash produced by food consumption. Food fiber, phenols, flavonoids, antioxidants, antimicrobial and ant 

carcinogenic compounds can all be found in large quantities in banana peel waste. The risk of chronic 

diseases like cancer, diabetes and cardiovascular disease may be decreased due to these bioactive 

compounds. Banana peel is added to food products to increase their nutritional value, particularly their 

phenolic and dietary fiber content. Banana peels have been successfully converted into biofuels like 

ethanol and biogas by researchers utilizing a variety of processes like fermentation and anaerobic 

digestion. Banana peel waste also has potential uses in agriculture as a source of organic fertilizer, which 

can enhance the health of the soil and the growth of plants. Animal feed made from banana peels can also 

be used as food, but more studies are required to guarantee its safety and effectiveness. Future studies 

may be able to make advantage of banana leftovers. This review focus on the utilization of banana peel 

waste which provide significant health benefits, environmental sustainability and the development of new 

products. 
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Introduction 

India is the world's largest banana (Musa sapientum) producer, accounting for 27% of global 

production. With a contribution of roughly 16% to global fruit output, bananas are the second 

most produced crop after citrus. India is the world's largest banana producer, accounting for 

27% of global production. In India, the production of bananas has overtaken that of mangoes. 

In India, Maharashtra is second in terms of banana production after Tamil Nadu. In terms of 

global trade, bananas come in at number five after cereals, sugar, coffee and cocoa. China, 

Brazil, Ecuador, India and Ecuador together produce half of all bananas worldwide. The 

benefit of this fruit is that it is available all year round17.The annual production of banana peels 

is almost 36 million tons, and its existing endpoint is connected to negative environmental 

impact and economic loss [12] 

The peel has long been used as a medicine to cure a variety of illnesses, including, anaemia, 

ulcers, diarrhea, snakebite, burns, diabetes, inflammation, cough and excessive menstruation. 

Additionally, it has been shown that the substance possesses strong anti-oxidant, anti-

microbial, and antibiotic capabilities. It is therefore a substance with potential for additional 

uses in the nutraceutical and pharmaceutical sectors [30]. The world's population is expanding 

quickly, and there is a trend towards using sustainable agricultural byproducts, which provides 

a stable foundation for the continued development of waste products and byproducts from 

bananas. Because of its numerous bioactive components with potential health-promoting 

effects, banana peel has demonstrated outstanding nutritional quality when used in a variety of 

food products including bread, culinary and meat products [31]. 

Peels from bananas are frequently discarded into the environment without any preparation. In 

some situations, banana peel may be utilized as organic fertilizer and animal feed because of 

its low tannins and high fiber content [24]. The creation of bio sorbents, biofuel, cosmetics, pulp 

and paper, organic fertilizer, energy-related operations, biotechnology-related processes and 

environmental remediation are just a few of the industrial uses for banana peels [25]. 

Additionally banana peels have been employed as the main component in the manufacturing of 

ethanol and pectin. The annual production of banana peels is almost 36 million tons, and its 

existing endpoint is linked to both adverse impact on environment and financial [12].The 

anaerobic digestion of the biomass, which results in the production of gases that disturb the 

natural balance of air results in the daily generation of several tons of banana peel wastes in  

www.thepharmajournal.com


 
 

~ 2545 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
Fruit markets and household garbage. This review article 

focused on the utilization of banana peel waste and its various 

applications. 

 

Bioactive Compounds in Banana Peels 
Although banana peels are typically thrown away as waste, 

they contain bioactive components that have caught the 

attention of researchers. Phenolic composites which include 

flavones, hydroxycinnamic acids, flavan-3-ols and 

catecholamines are the main bioactive components in banana 

peels. These composites are known for providing health 

advantages and contain antioxidant packages. Banana peels 

are a natural source of bioactive compounds that can be 

employed in a variety of applications, such as food and 

medicine [4]. They can also be utilized as an ingredient in 

food, to sanctify water, and to make a variety of biological 

products. The total phenolic content of banana peel, which 

ranges from 4.95 to 47 mg of garlic acid equivalent per gram 

of dry matter (mg GAE/g DM), is a rich source of phenolic 

chemicals. In 15 Brazilian banana varieties, the total phenolic 

content of the peels ranged from 29.02 to 61.00 mg GAE/100 

g for unripe bananas and from 60.39 to 115.70 mg GAE/100 g 

for mature bananas.  

Banana peel extract had a flavonoid concentration of 196 

mg/g quercetin equivalent in the study. The flavone glycoside 

and flavone glycoside, naringenin are present in the 

Cavendish banana peel extract. Banana peel extracts have also 

been used to identify lutein, α-carotene nd β-carotene, 

auroxanthin, violaxanthin, neoxanthin, α -cryptoxanthin, 

isolation and β-cryptoxanthin compounds [3]. The greatest 

class of phenolic discovered in banana peels were flavan-3-ols 

which are composed of monomers, dimers, and polymers. The 

proanthocyanidin polymers which have a total concentration 

of 3952 mg/kg as (+)-catechin equivalents are the most 

abundant, followed by dimers, which had an average content 

of 126 mg/kg. The level of gallocatechin among the 

monomers was higher (158 mg/100 g DM), which was 5 

times more than what was discovered in the fruit pulp. It's 

important to note that this substance has reportedly been 

linked to the banana peel extract's strong antioxidant 

abilities7. There are more than 40 distinct phenolic chemicals 

in banana peels. They are separated into four groups such 

as hydroxycinnamic acids, flavan-3-ols, flavones and 

catecholamine’s. Rutin and its conjugate are the most notable 

chemicals among the flavones. Second, ferulic acid appears to 

be more important than other hydroxycinnamic acid 

constituents. In their acid state or conjugated with sugars or 

other hydroxycinnamic acids, hydroxycinnamic acids can be 

found. The most prevalent phenolic found in banana peels are 

flavan-3-ols which include monomers, dimers, and polymers 
[30]. 

The amount of minerals in the diet is sometimes referred to as 

the ash component. Banana peels typically have an ash 

content of between 8.50 and 12.45 percent, with 4 percent 

being the highest. According to some reports, banana peels 

contain a lot of minerals. With a concentration of 78.10 6.58 

mg/g, potassium has the highest mineral content of any 

mineral found in banana peels. Banana peels had the lowest 

quantity of zinc with 1.72 0.17 mg/100g. Banana peel mineral 

concentrations and compositions can vary depending on a 

number of factors, including the fruit's age, the kind and 

quality of the soil, and the irrigation system. According to this 

concentration, banana peel contains few non-essential 

minerals [33[. 

According to reports, the banana peel contains lutein, alpha- 

and beta-carotene. The yellow pigment lutein which belongs 

to the xanthophyll family, is one of the most important 

carotenoids found in banana peels. It contains over 70% of all 

carotenoids, compared to less than 3.3% for other prominent 

carotenoids. Together with zeaxanthin, lutein is responsible 

for the sharp vision of pictures. 

 

Health Benefits of Banana Peel 
The peels of bananas are frequently thrown away, although 

they are actually rich in nutrients and bioactive substances 

that have a number of positive health effects. They have anti-

cancer antioxidants like polyphenols, carotenoids and others 

that fight off the body's free radicals. Additionally banana 

peels are abundant in phenolic which are potent antioxidants 

and antimicrobials with a variety of health advantages. 

 

Antioxidant Activity 

One of the foods with the highest concentration of 

antioxidants is the banana. Reactive oxygen species (ROS), 

which are created in the cells during oxidation cause damage 

to lipids, proteins, and nucleic acids. Dopamine, dopa, 

ascorbic acid, rutin, carotenes, tocopherols and 

catecholamine’s are among the ant oxidative substances found 

in banana peel. Banana peel extracts have been proven in 

numerous researches to have higher antioxidant activity than 

banana pulps. Banana peel extracts have a high capacity to 

scavenge DPPH and ABTS free radicals and are also effective 

lipid peroxidation inhibitors [13]. Secondary compounds in 

banana peel extract such as alkaloids, flavonoids, tannins and 

saponins are where the antioxidant action in the extract comes 

from [5]. In addition to being potent antioxidants, flavonoids 

can help lower free radicals, which can harm organ tissues 

and lead to a number of disorders. As a result flavonoids are 

essential as antioxidants to combat the impacts of free radicals 

on the body. In another study the antioxidant properties of 

raw extracts of green banana and yellow peel was studied. 

According to the findings, the extracts of the green peel made 

from water, acetone, and ethyl acetate had superior 

antioxidant activity to those made from the yellow peel [20]. 

The capacity of banana peels to serve as antioxidants and 

eliminate free radicals is increased by the high presence of 

phenolic and flavonoid components. 

 

Anti-Carcinogenic Activity 

The bioactive components in banana peels, which include 

antioxidant activity and cell proliferation inhibition, have 

demonstrated potential anticancer effects. In vitro anticancer 

activity against the HCT-116 colon carcinoma cell line was 

shown by the banana peel and pulp fraction in hexane 
[21].Aqueous methanol extract of banana peel from Nendran 

demonstrated substantial anticancer efficacy against the MCF-

7 breast cancer cell line by triggering concentration-

dependent apoptosis in in vitro tests [10]. At a concentration of 

100 g/mL, the hydro alcoholic extract of the green peel of M. 

Cavendish showed ant proliferative activity against the MCF-

7 cell line. By causing DNA fragmentation, ferulic acid 

demonstrated ant proliferative and cytotoxic effects against 

HeLa cervical cancer cells after being extracted from banana 

peels using Staphylococcus aureus. Human colorectal cancer 

cells Caco-2 were prevented from proliferating by a hydro 

alcoholic extract of M. Cavendish green pee [21]. It is possible 
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to develop banana peel extracts and isolated phytoconstituents 

into multitargeted medicines for cancer pharmacotherapy. 

Both of these substances show promise as medicinal agents 

for preventing cancer. 

 

Antimicrobial Activity 

Gram-positive and Gram-negative bacteria have been shown 

to be resistant to the antibacterial properties of banana peels 
[8].Banana peel gel prevented enter bacteria and pyogenic 

bacteria from growing [19]. Various levels of antibacterial 

activity were displayed by aqueous extraction of banana peels 

against Gram positive and Gram negative bacterial isolates 

that cause gingivitis, including streptococcus species [1]. The 

secondary metabolites in banana peel, including flavonoids, 

tannins, phlobatannins, alkaloids, glycosides and terpenoids 

are what give the fruit its antibacterial properties [16]. S. 

aureus has been proven to be resistant to banana peel extract's 

antibacterial effects [14].According to these studies banana 

peels may be useful as a natural antibacterial agent. Yellow 

banana fruit peel's antifungal and antibacterial capabilities 

have been examined and it has been discovered to be effective 

against a variety of Gram positive and negative bacteria [8]. 

Tannins contained in banana peel extract exhibit antimicrobial 

activity because of their astringent action and have the ability 

to precipitate proteins and potential to alter bacterial 

peptidoglycan [19]. Banana peels are a promising natural 

antimicrobial agent since they have shown strong 

antimicrobial action against both Gram-positive and Gram-

negative bacteria. 

 

Applications of Banana Peel 

Ripe and unripe banana peels have been employed in earlier 

research to improve the physicochemical and nutritional 

qualities of a range of food products. Additionally, banana 

peel has substantially more ash, protein, fat, oil, and dietary 

fiber than banana pulp allowing for the creation of foods with 

outstanding functions from banana peel [31]. Beyond its use as 

a food source, banana peels have a variety of applications. 

Banana peels are a useful resource with a variety of uses that 

shouldn't be disregarded. 

 

Meat products 
Banana peel powder from a Saba variety (genome BBB) was 

used in a study to develop chicken sausage with a higher 

dietary fiber content. Comparing chicken sausage with and 

without the inclusion of banana peel powder revealed a 

considerable increase in ash and dietary fiber. The overall fat 

level was reduced from 9.18% in the control sausage to 7.67% 

in the chicken sausage that had 2% banana peel powder 

added. The water holding capacity (WHC) and cooking yield 

of the chicken sausage with the addition of 2% banana peel 

powder were also significantly improved. However, adding 

more than 2% of banana peel powder has a negative impact 

on a product's color and texture. The color and texture of a 

product were negatively impacted by the addition of more 

than 2% of banana peel powder, which later decreased the 

sensory approval score. Additionally, adding 2% of banana 

peel powder to sausage and was refrigerated at ± 4°C for 30 

days prevented lipid oxidation by up to 55%, indicating that 

the powder has antioxidant capabilities [31]. 

In another study fish balls treated with total polyphenol 

extract from banana peel (0.5%, 1.0%, and 1.5%) held at 4 °C 

and 18 °C showed a decrease in peroxide value (PV). At the 

end of the final storage interval (day 9), PV of the treatments 

declined. PV of the treatments increased up until day 6 during 

storage at 4º C. Similar to this, the treated fish ball PV 

increased up until day 30 of storage at 18º C, at which point it 

started to decline [2]. The breakdown of hydro peroxide into 

secondary oxidative compounds may be the reason of the PV 

decline near the end of storage [29]. 

 

Cereal based products 

The impact of using banana peels at two different 

concentrations (5% and 10%) to replace some of the wheat 

flour on Egyptian flatbread was studied. The chemical 

composition data demonstrated the rise of protein, fat and ash 

on Egyptian baladi flatbread. Moreover, the carbohydrate 

content reduced from 74.93% in control bread to 50.5% and 

44.34% with the substitution of banana peel at 5% and 10%, 

respectively [11]. Several researches showed findings of 

carbohydrate reduction enhanced blood glucose control, 

insulin resistance and obesity. 

Chapatti's bioactive ingredients and microstructural quality 

were assessed in relation to the effect of banana peel powder. 

On a flour basis of 5%, 10%, 15% and 20% of a banana's peel 

was used to make chapati dough. The amount of flavonoids 

and total phenolic in the chapatti containing banana peel 

powder was significantly higher than that of the control. Up to 

68.3% of DPPH radicals were scavenged by chapatti when 

20% of a banana peel was added. Furthermore, the soft 

chapatti was produced using dough that had been mixed with 

banana peel powder of 5% and 10% [18]. 

 

Livestock feed 

The need for animal feed has increased along with the rise in 

human demand for foods derived from animals. The 

nutritional content of banana peels has led studies to look into 

them as a potential livestock feed. Additionally, the substance 

contains a significant amount of indigestible fiber. They are a 

good choice for animal feed because they have considerable 

levels of nutrients and minerals. With roughly 55.2–63.52 

mg/kg, potassium has the highest concentration. The peel has 

also been found to contain trace amounts of anti-nutritive 

substances, such as hydrogen cyanide, which is harmful and 

was detected at quantities below the acceptable limit (0.5-3.5 

mg/g). When compared to other typical animal feeds like 

maize and sorghum, phytate and other anti-nutrient chemicals 

like oxalate are less present (Vu et al., 2018). In order to 

increase the protein and fatty acid content of feed, banana 

peels can be used as mycological media to develop beneficial 

micro fungal biomass. By increasing the nutritional value of 

banana byproducts through microbial fermentation, one major 

step is taken towards producing high nutritional quality feed 

from low nutritional quality raw materials. The consumption, 

digestibility, growth and life weight of rabbits were all 

improved by the use of 9% banana peel feed levels and the 

rabbits consumed more and gained more weight than rabbits 

not given banana peel. Banana peel has therefore been utilized 

to produce animal feed [33].  

 

Bio substrate 

Since banana peel has high cellulose content, it has been 

employed as a bio-substrate. The substance has been used to 

make substances like ethanol, xylanases, laccase and organic 

acids. Winemaking and the growing of edible mushrooms 

have both been done using banana peel as a substrate. The 
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potential of using banana peels as a bio substrate for the 

synthesis of bioethanol a sustainable energy source has been 

investigated. The lignocellulose agricultural waste of banana 

peels has the potential to yield bioethanol [9]. Biomethane, a 

sustainable energy source that can be created through 

anaerobic digestion has also been studied as a potential source 

in banana peels [33]. 

 

Food packaging 

Banana peels were used to make an edible food wrapper and 

founded an improvement in tensile strength [27]. The tensile 

characteristics were comparable to those of polyethylene due 

to the fiber content in banana peels that provides inorganic 

nutrients, and the inorganic makeup of banana peels also 

enhanced the mechanical features. These were biodegradable 

and very easy to locate films. A bio plastic film consisting of 

two polymers generated from banana peels and maize starch, 

demonstrated considerable tensile strength. It was less likely 

to break when banana peel powder was added in 

concentrations up to 20%. By developing a variety of 

products that used plastic wrapping during the manufacturing 

process, they boosted the economic benefits of using the 

edible films made from banana peels to help increase 

production efficiency [28]. 

 

Fertilizer 

Peels from bananas make excellent organic fertilizer for 

plants. They are abundant in calcium, phosphorus, and other 

nutrients like those needed for proper plant growth. 

Additionally, banana peels have traces of minerals like iron, 

copper, and manganese that might improve plant 

immunity and protect it from illness. The peel has been 

utilized to generate several kinds of organic fertilizer due to a 

significant demand for such fertilizers and advancements in 

biotechnology15. It has been mixed with animal waste, bird 

droppings, litter, or earthworms and composted in both 

aerobic and anaerobic environments. These organic fertilizers 

are effective for use on a variety of plants because they 

include high quantities of potassium (> 100 g/kg) and 

nitrogen > 2%). Banana peels can enhance soil structure and 

water retention when used as fertilizer30. Banana peels include 

organic material that can help soil hold more water while 

encouraging the growth of beneficial soil microbes, 

improving soil fertility and lowering irrigation requirements. 

 

Conclusion 

The bioactive components found in banana peels make them a 

valuable resource that is worth exploring. Banana peels are an 

appealing material to research and utilize since they are a 

plentiful supply of bioactive components. The trash produced 

by banana cultivation areas can be used as supplemental feed 

for livestock and as a source of high-value raw materials for 

other industries. Banana peels use in various food products is 

justified by its nutritional composition and has been shown to 

have antioxidant and antimicrobial properties. The purpose is 

to use banana by-products as a source of natural bioactive 

substances and for a variety of food and non-food 

applications. Future research is necessary to identify the 

biologically active substances and potentials of banana peel in 

order to fully understand the prospects for using banana peel 

as a raw material. The study concludes that banana peel is a 

waste treasure for human beings and its application might 

have various benefits instead of being discarded waste. 

Therefore, it is essential to explore and benefit from banana 

peel waste to reduce waste and promote sustainable 

development. 
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