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one of the most frequently cultivated plant species and serves as the primary source of nutrition for both people and animals 

in a number of different places. It is equipped with a wide variety of helpful characteristics. In the practise of traditional 

medicine, the fruits, in addition to other components of the plant such as the stem, peel, pulp, and leaf, are utilised to treat a 

wide range of human conditions. In this essay, we will discuss the research that has been conducted on the medicinal uses, 

nutritional benefits, and phytochemical makeup of this particular species of Musa. It is an excellent source of carbohydrates 

that may be broken down into glucose as well as a plethora of other nutrients, such as the B vitamins, vitamin C, and a variety 

of minerals, such as potassium, calcium, and magnesium. According to the findings of a number of in vitro studies, in vivo 

studies (animal model studies), and clinical trials, numerous parts of bananas and plantains have been used in traditional 

medicine to treat a wide variety of non communicable diseases, such as diabetes, cancer, hypertension, diarrhoea, ulcers, 

analgesic, and depression. It is also examined what possible mechanisms and associated phytochemicals are involved in the 

biological activity of the various extracts. 

 

Keywords: Musa paradisiaca, Pharmacological activity, Anticancer activity, Anti microbial activity, Taxonomical 

classification. 

 

Introduction  

Bananas originate from a blooming herbaceous plant, while plantain, also known as Musa paradisiaca Linn., is a 

common ingredient in culinary preparations[1]. Even though it is said to have originated in India and the rest of 

southern Asia, it is currently farmed over the entire subtropical and tropical regions of Africa, not just in Nigeria. 

Plantains are an important part of the diet of many indigenous peoples that make their home in the subtropics. 

Each year, Nigeria produces approximately 2.11 million metric tonnes worth of plantains[2,3]. It is common 

knowledge that bananas are one of the least expensive, most commonly available, and healthiest foods in the 

entire humid and temperate part of the earth. This is because bananas are harvested at a pace of approximately 10 

million per hectare. In the most recent decades, conventional medical practises and overall traditional medical 

systems have garnered a significant amount of attention and acceptance[4]. It is abundantly obvious that humanity 

continue to rely on nature as a source of healing, as evidenced by the fact that medications derived from plants 
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form the backbone of all of the primary medical systems, including Ayurveda, Unani, and Homeopathy. The 

investigation of traditional herbal treatments from the point of view of modern science is required in order to 

ensure that traditional plant medicines are applied in an effective and appropriate manner[5,6]. The World Health 

Organization (which has recognised the importance of herbal therapy for a long time) has lately issued a number 

of resolutions with the goal of boosting the safety and effectiveness of herbal remedies. These resolutions aim to 

improve the overall quality of herbal treatments. Musa paradisiaca, a tree native to tropical regions, is a member 

of the family Musaceae[7]. As a result of the presence of 'false aerial branches and sheathing leaves developing 

from a rhizome,' the plants are categorised as giant herbs. The Indian subcontinent is home to numerous 

cultivations of this plant. In many different types of traditional medicine, parts of the banana plant other than the 

fruit itself are utilized[8]. Anemia, syphilis, and various other blood and genital problems can all be treated using 

the roots and stems of this plant, which have been used medicinally for generations. Fruit that is harvested before 

it reaches its peak sweetness and is consumed in conjunction with other diabetes treatments[9]. Flower juice mixed 

with curds has been shown to be effective in treating both dysentery and menorrhagia. Using a cold therapy that 

is created from the leaves of young plants, blisters and burns can be treated successfully. In addition to the plant's 

conventional applications, there are a number of papers that detail strong pharmacological activity associated with 

the banana plant[10]. 

Musa, Ensete, and Musella are the three separate genera that can be found within the family Musaceae. This 

family also contains M. paradisiaca. Musa is the most diverse of the three groupings, including over 35 distinct 

species altogether, including, but not limited to, Musa acumiata, Musa balbisiana, and Musa sapietum[11]. Musa 

species can be broken down into a great number of different subgroups. The most recent research in genetics has 

revealed that the genus Musa is composed of three distinct subgroups: Musa, which has 22 chromosomes; 

Callimusa, which has 20 chromosomes; and Ingentimusa, which has 18 chromosomes (with 14 chromosomes). 

M. paradisiaca can grow to a maximum height of 9 metres, and depending on the species and the nutrients in the 

soil, it can produce fruits that are either yellow or green in colour, do not contain seeds, and can be up to 7 

centimetres in length[12]. The wind disperses the M. paradisiaca plant's seeds, which fall from the long, thin spikes 

that glisten above the surrounding vegetation. When compared to other types of herbaceous plants, M. paradisiaca 

thrives on soils that have been compacted to a greater degree. Alongside paved sidewalks, roadways, riverbanks, 

and other locations that have relatively level ground, it can be found growing in quite large quantities. This 

unwanted plant can be seen growing wild in savannas as well as croplands. The starch contained within the meal 

produced by M. paradisiaca is extremely beneficial to the health of both humans and animals across South and 

Central America, Asia, and Africa. Over 600 million people in Africa depend on M. paradisiaca as their primary 

source of daily food energy, as it provides them with more than 200 calories on average. Recent evidence suggests 

that plants are going to play an increasingly significant role as a source of primary medicines. As a form of medical 

treatment, the consumption of plants and plant parts is common practise in economically disadvantaged nations 

like Nigeria, for example[13]. It's possible that the trend toward using natural resources rather than medications 

created by humans or the prohibitively expensive expense of standard medical care is to blame. A significant 

number of today's medications are produced from plant sources. Digitoxin is produced from the plant Digitalis 

lanata, Chinchona officinalis is the source of quinine and quinidine, Catharanthus spp. is the source of vinblastine 

and vincristine, Atropa spp. is the source of atropine, and Papaver spp. is the source of codeine and morphine. M. 

paradisiaca has been the focus of intensive ethnopharmacological and ethnobotanical research because of its 

potential for both medical and economical benefit. As a result of this research, a broad variety of intriguing 

properties in the numerous components of M. paradisiaca have been uncovered. The majority of these features of 

the plants are attributable to the fact that indigenous peoples traditionally used them for medicinal purposes. The 

bioactive compounds and minerals that can be extracted from Musa paradisiaca have been utilised in the 

diagnosis, treatment, and ongoing management of a wide variety of illnesses. When fermented and then extracted 

with water, for instance, the unripe peels and fruits of M. paradisiaca have shown to have anti-ulcerogenic effect. 

In addition, hydroxyanigorufone was discovered in M. paradisiaca, and its potential use as a cancer 

chemopreventive agent was investigated. In addition to this, 12 different polyphenols were identified and 

quantified in the methanolic extract of plantain inflorescence, and it was found that 12.54% of the dietary fibre in 

plantain inflorescence is due to the presence of these polyphenols in the flower[13,14]. Polyphenols such as these 

have demonstrated considerable potential as a potential defence mechanism against diabetes and cardiovascular 

disease. Dietary fibre extracted from plantain inflorescence serves as a container for biologically active substances 
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after first being characterised as a matrix. This step follows the characterization of the fibre. The production of 

these biologically active compounds enhances the health of the digestive tract and lowers the chance of developing 

colon cancer when they are paired with probiotic bacteria, which helps fermentation along. In this piece, we'll 

investigate the nutritional value, pharmacological mechanism, and phytochemical properties of the M. paradisiaca 

plant, as well as what we now know about them. 

 

Geographical distribution  

It is a perennial plant that may grow to heights of ten to forty feet, giving it the appearance of a tree, and it can be 

found all across the tropics and subtropics. Its natural habitats span the entire tropical expanse of India and Burma. 

The biggest numbers of individuals belonging to this species can be found in the Indian states of Tamil Nadu, 

Andhra Pradesh, Bihar, Madhya Pradesh, West Bengal, Maharashtra, and Gujarat[15,16,17]. The tropics of the 

Americas, Australia, and Africa all fall within its natural habitat, making it one of the most widespread species in 

the world. There are only a few places in the globe where the plant may be farmed, and those places are Florida, 

the Canary Islands, southern Egypt, southern Japan, and southern Brazil. 

 

Fig 1: Musa paradisiaca 

 

 

Morphology[16,17] 

Habit: One of the tallest herbaceous plants, Musa paradisiaca's pseudostem is created by the imbricate leaf 

sheaths and is soft and succulent. A substantial rhizome is another distinguishing feature (up to 9 m in length). 

Flower: The inflorescence, which begins at the top of the false trunk and spirals downward, produces clusters of 

androgynous flowers first. After that, the inflorescence generates clusters of female flowers. Flowers are 

comprised of an upper ovary and five stamens. 
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Fruit:  The cultivated versions of this berry typically do not contain seeds and take on a morphology that is fleshy 

and long. The exterior layer of fresh fruits has a bluish-green hue, is glossy, and is mucilaginous; in contrast, the 

inner layer of fresh fruits is white in colour, powdery, and contains very few seeds, if any at all. 

Leaves, stem, root: This evergreen plant has the potential to grow to a height of 6 metres. The leaves are most 

accurately described as being enormous, unbroken, and straightforward. In most cases, they take on a pinnatifid 

shape and originate from a rhizome that grows underground. The dried out leaf bases cluster together to form a 

fake trunk. 

Parts used: Fruit, leaves, stem 

Taxonomical classification[15] 

Kingdom Plantae 

Sub kingdom Tracheobionta 

Superdivision Spermatophyta 

Division Magnoliophyta 

Class Liliopsida 

Subclass Zingiberidae 

Order Zingiberales 

Family Musaceae 

Genus Musa L. 

Species Musa paradisica Linn 

 

Phytochemical constituents 

Tannin and gallic acid are components of the plant that are found in the vegetative parts of the plant. Roughly 22 

percent of the mature fruit is made up of sugar, 4.8 percent of the starch, 1 percent of the fat, and 6 to 13 percent 

of the extractives that are not nitrogenous. It has a somewhat high vitamin C content, as well as modest vitamin 

B content[18]. It was in unripe bananas that researchers first found the flavonoid that is now known as 

leucocyanidin. The mineral makeup of the fruit includes magnesium, iron, potassium, zinc, copper, phosphorus, 

aluminium, sodium, manganese, and nitrogen. Manganese is also present in the fruit. In the fruit, there are high 

concentrations of molecules of varying sizes, including both small and large. The immature fruit is abundant in 

calcium and selenium, but the ripe fruit has a significantly larger quantity of phosphorus and manganese in it. 

Aspartic acid, glutamic acid, and leucine are the three amino acids that are found in mature fruit in the greatest 

quantities[19]. The fruit contains a compound referred to as sitoindoside IV, which is an acylsteryl glycoside. The 

ash of the mature fruit husk contains a number of different minerals, including carbonates of potash and soda, 

chloride of potassium alkaline phosphates, lime silica, and others. The green plantain contains a significant amount 

of tannin. The juice that is extracted from the stems of plantain flowers contains a variety of different chemicals, 

some of which are listed below: potash, soda, lime, magnesium, alumina, chlorides, sulphuric anhydride, 

phosphoric anhydride, silica, and carbon anhydride. 
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Pharmacological Activity  

Antimicrobial activity  

In recognition of the importance and practicality of herbal medicine, the World Health Organization (WHO) has, 

over the course of its history, put into action a number of long-term plans and resolutions with the objective of 

improving the efficiency and quality of pharmaceuticals derived from plants[23]. As a direct consequence of this, 

there has been a growth in the amount of scientific inquiry on the justification and basis of their traditional use 

(WHO 2013). There has been a clear improvement in the scientific understanding of traditional and 

complementary medicine since the World Health Organization (WHO) published the first series of Traditional 

Medicine Strategy publications (2002-2005). As a consequence of this, standards and protocols have been 

developed in order to ensure the delivery of herbal medicine services in a systematic manner (WHO 2013)[24]. The 

antibacterial activities of the plantain (M. paradisiaca) have been demonstrated in a number of investigations, 

with a wide variety of organisms serving as test subjects (most commonly fungus and bacteria, but also parasites 

and viruses). Asoso et al. (2016) demonstrated the antibacterial activity of plantain peel and fruit extracts against 

Escherichia coli, S. aureus, Salmonella, Shigella, Klebsiella pneumonia, and Bacillus subtilis. The researchers 

used the agar well difusion method to conduct their research. The minimum inhibitory concentration (MIC) for 

the ethanolic peel extract ranged between 150 and 200 mg/mL when tested against S. aureus strain 25923 ATCC, 

Salmonella typhi strain 22648 ATCC, and Klebsiella pneumonia strain 34089 ATCC, respectively[25]. The 

minimum inhibitory concentrations (MICs) of fruit ethanol extracts ranged from 200 to 300 mg/mL. On the other 

hand, the minimum inhibitory concentrations (MICs) for methanolic extracts of peels and fruit were 100 and 200 

mg/mL, respectively, whereas the MICs for fruit extracts ranged from 150 to 250 mg/mL. Extracts of acetone 

generated either from fruit peels or fruits themselves did not exhibit any antibacterial activity against the various 

test isolates. Even though there was indications of activity, differentiation based on Gram reactivity to the cell 

wall could not be found. This suggests that the mechanism of activity did not include cell wall lysis as one of its 

components. An ethanolic extract of peel powder has been shown to be beneficial against opportunistic skin 

infections such as Propionibacterium acnes, which is now known to be Cutibacterium acnes, and S. epidermidis. 

This potential use is supported by Prakash et al. (2017), who discovered an inhibitory effect against Aspergillus 

niger, the fungus that is now believed to be responsible for cases of tinea capitis (Chokoeva et al. 2016). In order 

to determine whether or not the ethanolic and ethanolic and aqueous (1:1) extracts of M. paradisiaca flowers are 

effective against fungus, Jawla et al. (2012) conducted a microdilution experiment. The MIC values for these 

extracts ranged from 5.62-25.81 µg/mL and 7.61-31.58 µg/mL, respectively. The minimum inhibitory 

concentration (MIC) of Candida albidus MTCC-2661 was determined to be 6.49 and 7.61 µg/mL for ethanolic 

extracts and ethanolic and aqueous extracts, respectively. C. albicans MTCC-183 fared marginally better than the 

other strains, with ethanolic extracts average 8.62 g/mL and extracts including a mixture of ethanol and water 

(1:1) averaging 9.88 µg/mL. The minimum inhibitory concentrations (MICs) for ethanol in three different 

bacterial isolates Pseudomonas aeruginosa ATCC-9027, Bacillus subtilis MTCC-121, and Bacillus cereus MTCC-

430 ranged from 5.62 to 7.95 µg/mL, respectively, whereas Salmonella typhimurium MTCC-98 showed the 

highest ethanolic MIC[26]. The MIC for E. coli MTCC-443 was found to be the highest in both the ethanolic and 

the aqueous (1:1) extracts. Streptococcus pneumoniae MTCC-2672 came in second place with a value of 24.86 

µg/mL, and then Proteus mirabilis MTCC-1429 came in third with a value of 22.13 µg/mL. We have come to the 

conclusion that the amount of water present in the ethanolic and aqueous (1:1) extract is responsible for explaining 

why, on average, ethanolic extracts were active at lower doses compared to the ethanolic and aqueous (1:1) extract. 

After that, the investigators tested the extract for acute and short-term toxicity using models of albino Wistar rats, 

and they discovered no evidence of toxicity or morbidity. The fact that this study did not include a phytochemical 

assay means that the activity that was described by Ahmad et al. (2015) cannot be connected to a particular group 

of phytochemicals. According to the findings of the scientists, glycosides, favonoids, phenols, and saponins were 

present in the ethanolic and methanolic extracts that were obtained using cold extraction. However, saponins were 

not found in the extracts that were made with water[24,25]. In Oyeyinka and Afolayan's (2019) proximate analysis 

of fresh, peel, and peel aqueous extract, they report the presence of fat, moisture, carbohydrates (which dominate 

at around 68%), fbre, and minerals including potassium, nitrogen, phosphorus, calcium, sodium, and magnesium, 

in that order of quantity, with trace elements such as zinc, copper, iron, and manganese present in minute 

quantities. Additionally, they report the presence of trace elements including It is important to note that the pulp, 
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the peel, and the extracts of the peel all followed the same pattern of amount progression. In addition, there were 

only trace amounts of several antinutrients such phytate and oxalate (below the WHO guidelines). The findings 

of this research demonstrate that plantain has a diverse range of phytochemicals and nutrients, which provides 

sufficient rationale for the widespread application of plantain[26]. However, it is concerning that the pulp may 

dramatically limit the absorption of quinolones, and that co-administration may impair ciprofoxacin's 

effectiveness against E. coli. Both of these factors can be affected by co-administration. This raises problems 

regarding the dynamics of the interactions and affects that medications have on one another, for which there is 

currently a paucity of evidence. According to Chabuck et alresearch, .'s it has been demonstrated that an aqueous 

extract of plantain peel possesses antibacterial properties (2013). An aqueous extract of fresh yellow plantain peel 

was subjected to testing against two Gram-positive bacteria (S. aureus and S. pyogenes), four Gram-negative 

bacteria (Enterococcus aerogenes, Klebsiella pneumoniae, E. coli, and Moraxella catarrhalis), and a yeast isolate. 

All of the bacteria were tested for their ability to inhibit the growth of the yeast (Candida albicans). 

Mycobacterium catarrhalis and Staphylococcus aureus were the microbiological isolates that the aqueous extract 

of fresh plantain peel was most successful against. After that, the efficiency of antibiotics against Streptococcus 

pyogenes, Enterococcus faecium, and Klebsiella pneumoniae decreased, respectively[27]. On the other hand, there 

was no effect found against E. coli and Candida albicans, which suggests that these organisms have an innate 

resistance. Conducted research to investigate the potential antibacterial properties of an alcoholic extract of 

plantain peel against two Gram-negative, anaerobic periodontal pathogens: Porphyromonas gingivalis and 

Aggregatibacter actinomycetemcomitans. The minimum inhibitory concentration (MIC) for both P. gingivalis 

and A. actinomycetemcomitans was found to be 31.25 µg/mL when testing was conducted using the serial broth 

dilution method. Due to the fact that the research did not include any studies to determine the mechanism of action, 

it is challenging to attribute an inhibitory pathway to the observation. On the other hand, the observed impact can 

be attributed to the synergistic effect of ethanol and phytochemicals, both of which possess antibacterial 

properties. 

When treated with hexane, ethyl acetate, and methanol, Karuppiah and Mustafa showed that the leaf extracts of 

numerous banana species, including Musa paradisiaca, have an antibacterial effect (2013). As test organisms, 

Escherichia coli, Pseudomonas aeruginosa, Citrobacter species, and other bacteria that have been associated with 

hospital-acquired infections were used to investigate the antibacterial activity of the compounds. According to the 

findings of the research, extracts made using ethyl acetate were more effective than those made with methanol, 

which in turn were superior to extracts made with hexane[25-27]. When contrasted with the efficacy of 

chloramphenicol, however, the effectiveness of ethyl acetate extracts was more variable. Both P. mirabilis and E. 

aerogenes were resistant to the hexane extracts' attempts to kill them. The MIC for the ethyl acetate extract was 

the lowest, ranging from 15.00 to 125.00 µg/mL, while the MIC for the hexane extract was the highest, ranging 

from 125.00 to 250.00 µg/mL. The MIC for the methanolic extract was 15.63 to 250.00 µg/mL. In ethyl acetate 

and methanolic extracts, the bactericidal concentration varied from 31.25 to 250.00 µg/mL, whereas in hexane 

extract, the range was 250.00 µg/mL. The bactericidal concentration was shown to be most effective against 

Escherichia coli, followed by M. acuminata, M. sapientum, and M. troglodytarum. Because certain extracts 

needed relatively large concentrations to have inhibitory or bactericidal action, this research had one and only one 

limitation: a toxicity investigation would be required to verify that it was safe. This was the only drawback. It has 

been discovered that the acute toxicity LD50 for an aqueous extract is lower than that of an ethanolic extract 

(489.9 mg/kg;), indicating that an effective dose may be detrimental. The use of an aqueous extract allowed for 

the discovery to be made. Results similar to those found by Amutha and Selvakumari were found in their study 

(2016). They reported a minimum inhibitory concentration (MIC) of 0.5 mg/mL for P. aeruginosa and 1.0 mg/mL 

for S. aureus. Additionally, the inhibition zone (mm) ranked third for P. aeruginosa following gentamicin and 

ranked second for S. aureus following chloramphenicol and novobiocin. Researchers reported the in vitro 

antimicrobial activities of a dichloromethane and methanol (1:1) extract of M. paradisiaca fruit peels against 

Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa, Candida albicans, Candida 

tropicalis, and A. niger. They used the agar well disc difusion method to According to the findings, the extract 

made from the M. paradisiaca plant was more effective than the extract made from the Cocos nucifera tree in 

combating the various test isolates. 
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Antidiabetic activity 

An elevated blood glucose level is a hallmark of diabetes, also known as hyperglycemia. A malfunction in glucose 

metabolism causes this unusually high blood glucose level. Diabetes mellitus can be divided into two subtypes: 

type 1, which calls for insulin treatment, and type 2, which does not. Loss of pancreatic beta cells is the cause of 

type 1 diabetes, which results in low levels of insulin being released into the blood; however, this disease is curable 

with the use of insulin therapy[28]. Diabetes type 2, on the other hand, manifests itself either as a result of a reduced 

response of the body to insulin production or as a result of insulin not being utilised in an adequate manner. 

Researchers have investigated the effects of M. paradisiaca on diabetic activities using both in vitro and in vivo 

research methods. The effects of M. paradisiaca leaf, fruit, and peel extracted with hydroethanolic solvent as an 

antihyperglycemic were tested, and the possible mechanism of actions was discussed, using nicotinamide (NA) 

and streptozotocin (STZ) caused diabetic rats. In NA and STZ-induced diabetic rats treated with a hydroethanolic 

extract of M. paradisiaca leaf, fruit, and peel, blood levels of the pro-inflammatory cytokines interleukin 6 (IL-6) 

and tumour necrosis factor-alpha (TNF- α) were reduced, providing support for the effectiveness of M. 

paradisiaca as an anti-inflammatory agent. Myeloid cells are responsible for the bulk of TNF- α secretion after 

NF-B and MAP kinase activation; TNF- α is a potent proinflammatory cytokine. This activation is necessary for 

TNF- to be produced. Because of this activation, inflammatory cytokines including interleukin (IL)-1 and IL-6 

are allowed to be released into the bloodstream[29]. TNF α also upregulated insulin receptor substrate-1 (IRS-1) 

and insulin receptor phosphorylation (IRP) on threonine or serine residues, both of which contribute to insulin 

antagonist activity. IRS and IRP mutations at threonine or serine reduced tyrosine phosphorylation by PKC, NF-

B, and a regulatory protein kinase. Additionally, these mutations hindered the activation of PI3K and PKB (I). A 

decrease in the process of tyrosine phosphorylation is the root cause of insulin resistance. Both the TNF- α and 

the down regulation of adipocyte complement-related protein of 30kDa (Acrp30) mRNA levels are necessary to 

accomplish the goal of keeping lipid and peripheral glucose homeostasis stable[30]. Further enhancing the defective 

insulin signal transduction pathway and glucose absorption, TNF- α also greatly increases fatty acid (FFA) release 

and lipolysis by decreasing expression of Gi protein and increasing expression of lipid droplet-associated protein. 

This occurs because TNF- decreases expression of Gi protein and increases expression of lipid droplet-associated 

protein (perilipin). In NA and STZ-induced diabetic rats treated with hydroethanolic extracts of M. paradisiaca 

leaves, fruits, and peels, there was an increase in the expression of PPARc, GLUT4, Acrp30, and insulin receptor 

-subunit in adipose tissue[31,32]. There was also a drop in the blood FFA level. The expression of adipose tissue-

specific factor (resist in) was dramatically suppressed in diabetic-induced rats when they were given 

hydroethanolic solvent extracts of the leaves, fruits, and peels of M. paradisiaca. According to the findings of this 

research, the ability of Musa paradisiaca to control resistin could point to the plant's potential use in the treatment 

of diabetes[34-36]. 

 

Antihypertensive activity 

A medical condition known as high blood pressure, sometimes known as hypertension. Long-term hypertension 

has been associated to a number of cardiovascular diseases (CVDs), including heart attack, stroke, and heart 

failure. In a similar manner, it is commonly acknowledged that the fundamental driver of cardiovascular disease 

is oxidative stress-induced heart inflammation[37]. The Renin-angiotensin system (RAS) is a hormone system that 

is involved in the control of fluid balance, blood pressure (BP), and salt. The pathophysiology of cardiovascular 

disease (CVD) includes this system. Angiotensinogen is first changed into angiotensin I by the enzyme renin. 

Next, angiotensin I is changed into angiotensin II, which is a potent vasoconstrictor (ACE). Although there is 

some evidence that M. paradisiaca has been used in traditional medicine to treat or prevent hypertension, there is 

a lack of data on whether or not the peels (unripe, ripe, and over-ripe) that represent a waste problem actually 

have any antihypertensive effect. This is a problem because the peels are a problem because they represent a waste 

problem[38]. We were able to evaluate the antihypertensive potential of the extracts by first characterising the 

interaction of the aqueous extract of the peels with ACE, an enzyme that is believed to be effective in therapeutic 

approaches to the control or treatment of high blood pressure[39]. Peels may have had therapeutic benefits because 

to the highly inhibitory effects of water-extractable phytochemicals. These phytochemicals were found in the 

peels. In addition, the hypotensive effects of deoxycorticosterone enanthate (25 mg/rat) and ripe banana pulp (50 
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gm/rat/day) were investigated in rats that had become hypertensive as a result of the administration of 

deoxycorticosterone enanthate[40-42]. Serotonin levels, which are responsible for mediating natriuretic effects, are 

raised as a result of this as a result of the high tryptophan and carbohydrate content in ripe banana pulp[43]. In 

addition, Orie mentioned that the effect of plantain aqueous extract was established on the basis of its 

concentration-dependent hypotensive (CDH) effect on norepinephrine and potassium chloride (KCl) contracted 

aortic rings and portal vein isolated from rats. From that point forward, M. paradisiaca could be incorporated into 

the investigation and manufacture of nutraceuticals related to hypertension. 

 

Antidepressant activity  

The results of the forced swim test and the tail suspension test showed considerable antidepressant potential after 

administration of Musa paradisiaca fruit paste (5%, 10%, and 20% w/w once daily for 15 days in a succession). 

These results were given by Parle and Malik. Anticonvulsants such as baclofen (10 mg/kg, intraperitoneally), 

prazosin (62.5 mg/kg, intraperitoneally), and p-CPA (100 mg/kg, intraperitoneally) were shown to considerably 

prevent this reduction in immobility time. In addition, the levels of monoamine oxidase and malondialdehyde 

were significantly decreased with the utilisation of a paste prepared from Musa paradisiaca[44]. Based on these 

findings, it is likely that the anti-depressant capability of the banana fruit is connected to the fruit's anti-oxidant, 

proadrenergic, pro-serotonergic, and/or Monoamine oxidase inhibitory activity. When administered to rats for a 

period of 14 days, the hydroalcoholic extract of Musa paradisiaca fruit demonstrated a significant reduction in 

the amount of time spent immobile during both the forced swim test and the tail suspension test. Darji and Galani 

used dosages of 250 and 500 mg/kg, orally. The antidepressant effects of the fruit extract were lessened when 

haloperidol was administered (0.1 mg/kg, i.p.), but increased when bromocriptine mesylate was administered (2 

mg/kg, i.p.). Following treatment with fruit extract for 14 days, neurochemical testing revealed increased levels 

of the neurotransmitters norepinephrine, dopamine, and serotonin in the patient's system[45]. 

 

Antidiarrhoeal activity  

The antidiarrheal effects of M. paradisiaca sap were first observed in rat models of castor oil-induced diarrhoea, 

enteropooling, and gastrointestinal motility by Yakubu et al (0.25, 0.50, and 1.00ml). The sap significantly slowed 

the beginning of diarrhoea, reduced the number of bowel movements, the fresh weight of faeces, and the water 

content of faeces, and enhanced the inhibition of bowel movements. Additionally, the sap reduced the amount of 

water content in faeces[46]. It is possible that alkaloids, phenolics, flavonoids, and/or saponins contribute to the 

antidiarrheal effect of Musa paradisiaca sap by, for example, promoting fluid and electrolyte absorption via de 

novo synthesis of the sodium potassium ATPase and/or decreasing nitric oxide levels. Another possibility is that 

the sap contains all of these active ingredients[47]. Arias et al. reported the antidiarrheal activity of a solution that 

contained 50 g/1 of plantain flour and 3.5 g/l of sodium chloride. The experiment was conducted in a clinical 

setting with the purpose of rehydrating children who were suffering from acute diarrheal diseases. Banana flakes 

were found to be an efficient and effective treatment for diarrhoea in a clinical investigation conducted and 

reported by Emery et al. Bananas may be helpful in stopping diarrhoea since they contain pectin[48]. 

 

Antiulcerative activity 

Elango et al. studied the antiulcer activity of the Siddha medication ripe fruit Musa paradisiaca bhasma by 

utilising a model of acute ulceration caused by an ethanol concentration of 80% and a model of chronic ulceration 

caused by an acetic acid concentration of 10% in rats[49]. In the acute model, bhasma was administered orally at 

doses of 10 and 20 mg/kg one hour prior to ulcer induction. In the chronic model, bhasma was administered once 

daily for a period of ten days. The bhasma appears to be effective as an antiulcer agent, as evidenced by both a 

decrease in the ulcer index and an increase in the amount of mucin present in the sample. In addition to catalase 

and superoxide dismutase testing, lipid peroxidation assays found evidence of antioxidant action. On an 

indomethacin-induced peptic ulcer, Herbert et al. investigated the cytoprotective effects of a Musa paradisiaca 
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methanol extract in conjunction with catecholamines. Following the application of the pylorus ligation procedure, 

it was discovered that the extract possessed cytoprotective and antisecretory properties[50]. The cytoprotective 

effects of the methanol extract of Musa paradisiaca against the ulceration caused by indomethacin have been 

established. 

 

Anticancer activity  

Cancer, also referred to as a tumour or malignancy, is one of the numerous types of diseases that are responsible 

for the slow and painful deaths of individuals all over the world. As a consequence of this, researchers have taken 

an increased interest in the hunt for plants that have the potential to inhibit the growth of cancer cells in humans 

in the future. Researchers have investigated the anticancer effects of a wide variety of valuable plants, including 

the banana. Dietary variables, in particular a deficiency in dietary fibre and antioxidants, have been associated to 

the development of some malignancies, including colorectal cancer (CRC)[51]. Dietary fibre and antioxidants are 

increasingly becoming recognised as two of the most important factors in the management and prevention of colon 

cancer. In this regard, a primary study was carried out to screen various residues in agro-industries, and it was 

found that plantain inflorescence (PI) was an excellent source of dietary fibre and antioxidants. This led to the 

conclusion that PI might be used as a potential replacement for other residues. Using HT29 colon cancer cells, the 

researchers aimed to validate the anticancer activity of PI extracted with methanol (PIMET) and describe the many 

processes by which this effect is formed[52]. Specifically, the researchers were interested in how PIMET produces 

its anticancer effect. Colorimetric assays for cytotoxicity, including the 3-(4, 5-dimethylthiazol-2-yl)-2, 5-

diphenyltetrazolium bromide (MTT) assay and the lactate dehydrogenase (LDH) release assay, were used to 

assess PIMET's cytotoxic effects (CE). These tests were carried out to see if PIMET was harmful to cells[53]. MTT 

is degraded by the mitochondria- and cytosol-based enzymes succinate dehydrogenase (SDH) and nicotinamide 

adenine dinucleotide (NADH) and nicotinamide adenine dinucleotide phosphate (NADPH), respectively[54]. 

Because of this, the only factor that is able to lessen the concentration of MTT is the number of live cells. The 

LDH release assay, on the other hand, is predicated on the observation that cells whose membranes have been 

damaged secrete cytosolic LDH into the media that surrounds them[55]. According to the findings of the MTT 

assay, the PI extracts all had different CE values against HT29 cells, although the methanol extract had the highest 

value. All of the extracts showed concentration-dependent increases in CE, while PIMET displayed the most 

cytotoxic activity by decreasing cell growth by a factor of 50% compared to the other extracts. The results of an 

LDH release assay corroborate these observations. The results of the MTT experiment demonstrated that an 

increased concentration of PIMET significantly affected the viability of HT 29 colon cancer cells while 

maintaining their membrane integrity[56]. According to the findings of the research, PIMET has a significant 

amount of several micronutrients, such as polyphenols, gallic acid, catechol, syringic acid, and ferulic acid. 

Because phenolic chemicals have been demonstrated to have an anticancer impact against cancer cells, this finding 

may help to explain why PIMET treatment resulted to a reduction in the number of HT29 colon cancer cells. As 

In addition, the anticancer effects of gallic acid, catechol, syringic acid, and ferulic acid have been demonstrated 

for certain cancer cell lines in the past[57]. When PIMET is present, there is a tendency for there to be shifts in the 

pattern of cell division (cell cycle). Typically, normal cells will turn into cancer cells if the proteins that are 

necessary for the cell division cycle are unable to properly progress from one phase of the cell cycle to the next. 

Cancer is a disease that affects the body's cells. Cancer cells multiply at a rate that is far higher than the normal 

rate of replication, which is tightly controlled within the confines of the cell division cycle[58]. Cancer cells also 

divide at an abnormally rapid rate. When the concentration of PIMET increased, different patterns of cell 

dispersion were seen throughout all 1094 samples. Gaining an understanding of the pathophysiology that lies 

beneath atherosclerosis. There are three phases of the HT29 gene. G2/M cells increased, however the number of 

G0/G1 cells significantly decreased. On the other hand, HT29 cells entered the G2/M phase with increased 

numbers after being treated with PIMET. In a similar vein, HT29 cell proteomics demonstrated that treatment 

with PIMET brought about alterations in the expression of a variety of proteins[59]. When the levels of the proteins 

peroxiredoxin-6 (PRDX6) and solute carrier (SLC) were lowered in HT29 cells, the result was a disruption in the 

normal activity of the mitochondria and a significant decrease in the cells' resistance to stress. In addition, levels 

of the protein known as inhibitor of apoptosis, or IAP3, were reduced, which caused HT29 cells to undergo 

apoptosis. Bananas were found to have more antioxidants, phenols, and anti-proliferative effect than several other 
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common fruits. This included cranberry, apple, red grape, strawberry, pineapple, peach, lemon, orange, pear, and 

grapefruit. Total antioxidant activity was evaluated by assessing the ability to scavenge oxyradicals and solid-

phase extraction and base digestion were used to achieve this. The results of this study were published in (Hep 

G2). It was hypothesised that the capacity of bananas to preferentially target and inhibit the proteasome in Hep 

G2 is at least partially responsible for the anticancer activity of bananas. These data formed the basis for this 

hypothesis[60]. According to the findings of a recent study, those who eat bananas on a daily basis had a reduced 

risk of getting renal cell carcinoma, the most common form of kidney cancer. In addition, the administration of a 

methanolic extract of banana peel prevented testosterone from inducing regrowth of the ventral prostate gland and 

seminal vesicles in male mice that had been castrated. These mice were used to study the effects of castration 

(MEBP). This offered further evidence that MEBP is capable of inhibiting 5alpha-reductase, indicating that it has 

the potential to be helpful in the treatment of benign prostatic enlargement (BPH)[61]. Through the use of 

micronucleus assays (MN) and single-cell gel electrophoresis, it was discovered that the fruit and peel extract of 

Musa paradisiacal was mutagenic in the erythrocytes, leukocytes, and platelets of Swiss albino mice (SCGE). 

According to the findings of several studies, eating bananas is associated with a reduced risk of developing breast 

cancer[62].  

 

Analgesic activity  

The analgesic qualities of an aqueous extract of the plant were investigated using the hot plate method and the 

writhing test in mice. The acetic acid induced writhing method is helpful for identifying analgesics that function 

on the peripheral nervous system, whereas the hot plate approach is helpful for discovering analgesics that work 

on the central nervous system[63-65]. Analgesia can be achieved by inducing writhing syndrome with acetic acid 

because this process causes the body to release endogenous substances that are responsible for stimulating the 

pain nerve endings[66]. The dose-dependent analgesic effects of the aqueous extract of Musa paradisiaca suggest 

the presence of two components, one working centrally and the other acting via the peripheral pathway. The fact 

that an aqueous extract of the leaves of Musa paradisiaca contains carbohydrates, sterols, proteins, flavonoids, 

and alkaloids raises the possibility that these phytoconstituents are to blame for the remarkable activity of the 

plant[67].        

 

Conclusion  

In this article, we will examine the pharmacological qualities as well as the phytochemical make-up  of Musa, 

namely Musa paradisiaca. The pharmacological studies that were looked at suggest that the traditional usage of 

the plant for treating conditions such as diarrhoea, ulcers, diabetes, hypertension, and cardiovascular disorders 

have some basis in truth. However, there have not yet been any clinical tests conducted on humans that could 

verify the usefulness of the plant in people. Nevertheless, we still have access to a variety of other paths that could 

lead us to the plant's latent capabilities. Isolating the bioactive component (or components) is also an essential 

step, as is investigating the prospect of doing additional in vivo studies in order to validate the claims and look 

into the generation of leads that could be helpful in the process of developing a pharmaceutical. 

 

References 

1. Imam MZ, Akter S. Musa paradisiaca L., and Musa sapientum L.: A phytochemical and pharmacological review. J Appl Pharm Sci. 

2011;01:14-20.  

2. Yakubu MT, Nurudeen QO, Salimon SS, Yakubu MO, Jimoh RO, Nafiu MO, Akanji MA, Oladiji AT, Williams FE. Antidiarrhoeal 

activity of Musa paradisiaca sap in Wistar Rats. EvidenceBased Compl Alter Med; 2015:9. https://doi.org/10.1155/2015/683726  

3. Ighodaro OM. Evaluation study on Nigerian species of Musa paradisiaca Peels: Phytochemical screening, proximate analysis, mineral 

composition and antimicrobial activities. Researcher. 2012;4(8):17-20.  



Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 10 ¦ 2022 747 
 

4. Omonkhua AA, Onoagbe IO. Evaluation of the long-term effects of Urena lobata root extracts on blood glucose and hepatic function of 

normal rabbits. J of Toxicol Environ Health Sci. 2011;3:204-13.  

5. Rates SM. Plants as a source of drugs. Toxicon. 2001;39:603-13. https://doi.org/10.1016/S0041-0101(00)00154-9  

6. Kumar, R. Volatile Alkaloids And Brain Disorder Investigation Of The Cognitive And Mood Effects Of Zingiber Officinale Essential 

Oil With In Vitro Properties Relevant To Central Nervous System Function. 

7. Barrett B. Medicinal plants of Nicaragua’s Atlantic Coast. Econ Bot. 1994;48:8-20. https://doi.org/10.1007/BF02901375  

8. Coe F, Anderson GJ. Ethnobotany of the Sumu (Ulwa) of southeastern Nicaragua and comparisons with Miskitu plant lore. Econ Bot. 

1999;53:363-83.  

9. Ezekwesili CN, Ghasi S, Adindu CS, Mefoh NC. Evaluation of the anti-ulcer property of aqueous extract of unripe Musa paradisiaca 

Linn. Peel in Wistar rats. Afr J Pharm Pharmacol. 2014;8:1006-11 https://doi.org/10.5897/AJPP2014.4007  

10. Kumar, R., Singh, A., & Painuly, N. (2022). Investigation of in-vitro anti-oxidant & anti-ulcer activity of polyherbal medicinal 

plants. Journal of Pharmaceutical Negative Results, 2077-2088. 

11. 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.  

12. Jang DS, Park EJ, Hawthorne ME, Vigo JS, Graham JG, Cabieses F, Santarsiero BD, Mesecar AD, Fong HH, Mehta RG, Pezzuto JM, 

Kinghorn AD. Constituents of Musa × paradisiaca cultivar with the potential to induce the phase II enzyme, quinone reductase. J Agr 

Food Chem. 2002;50(22):6330–34.  

13. Arun KB, Sithara T, Reshmitha TR, Akhil GC, Nisha P. Dietary fiber and phenolic-rich extracts from Musa paradisiaca inflorescence 

ameliorates type 2 diabetes and associated cardiovascular risks. J Funct Foods. 2017;31:198–207. 

https://doi.org/10.1016/j.jff.2017.02.001 

14. Palafox-Carlos H, Ayala-Zavala JF, González- Aguilar GA. The role of dietary fiber in the bioaccessibility and bioavailability of fruit 

and vegetable antioxidants. J Food Sci. 2011;76(1):R6– R15. https://doi.org/10.1111%2Fj.1750-3841.2010.01957.x  

15. Singhal, A. K. V., Giri, S., & Kumar, R. (2022). INVESTIGATION OF IN-VITRO ANTI-OXIDANT & ANTI-ULCER ACTIVITY 

OF ANGIOGENESIS LATIFOLIA ROXB (DHAVA). NeuroQuantology, 20(11), 5680-5686. 

16. Tagliazucchi D, Verzelloni E, Bertolini D, Conte A. In vitro bioaccessibility and antioxidant activity of grape polyphenols. Food Chem. 

2009;120(2):599–606.  

17. Saura-Calixto F, Díaz-Rubio ME. Polyphenols associated with dietary fiber in wine: a wine polyphenols gap. Food Res Int. 

2007;40(5):613–19. http://doi.org/10.1016/j.foodres.2006.11.005 

18. Simmonds, N. W., & Shepherd, K. (1955). The taxonomy and origins of the cultivated bananas. Journal of the Linnean Society of 

London, Botany Banner, 55, 302-312.  

19. Swennen, R. (1990). Limits of morphotaxonomy: names and synonyms of plantain in Africa and elsewhere. In The identification of 

genetic diversity in the genus Musa. Proceedings of an International Workshop (pp. 172-210). INIBAP; Montpellier, France.  

20. Valmayor, R. V. (2000). Banana cultivar names and synonyms in Southeast Asia, Bioversity International, International Network for 

Improvement of Banana and Plantain. Asia and the Pacific Office, Bioversity International.  

21. Swathi, D., Jyothi, B., & Sravanthi, C. (2011). A Review: Pharmacognostic studies and Pharmacological actions of Musa Paradisiaca. 

International Journal of Innovative Pharmaceutical Research, 2(2), 122-125.  

22. Mishra, A., Singh, Y., Singh, R., Kumar, R., Shukla, S., Kumar, R., ... & Pol, S. L. (2022). Ethano-pharmacology activity & Antioxidant 

activity of Centella asiatica Plant Parts. NEUROQUANTOLOGY, 20(11), 7562-2. 

23. Imam, M. Z., & Akter, S. (2011). Musa paradisiaca L. and Musa sapientum L.: A Phytochemical and Pharmacological Review. Journal 

of Applied Pharmaceutical Science, 1(5), 14-20 

24. Shaw  GP,  Lewis  DA,  Fields  WN.  A  natural flavonoid  present  in  unripe  plantain  banana  pulp (Musa sapientumL var. paradisiaca) 

protects the gastric  mucosa  from  aspirin  induced  erosions.  J Ethnopharmacol. 1999; 65(3): 283-8. 

25. Offem  JO,  Njoku  PC.  Mineral  distribution  in the    fruits    of    the    plantain    plant    (Musa paradisiaca)  in  relation  to  mode and  

degree  of maturation. Food Chemistry. 1993; 48(1): 63 

26. Chaattopadhyay  S,  Chaudhuri  S,  Ghosal  S. Activation     of     peritoneal     macrophages     by sitoindoside IV an antiulcerogenic  

acylsterylycoside from Musa paradisiaca. Planta Medica. 1987; 53(1): 16-18. 

27. Asoso O, Akharaiyi FC, Animba L (2016) Antibacterial activities of plantain (Musa paradisiaca) peel and fruit. Der Pharm Lett 8:5–11  

https://doi.org/10.1016/j.jff.2017.02.001
http://doi.org/10.1016/j.foodres.2006.11.005


Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 10 ¦ 2022 748 
 

28. Asuquo EG, Udobi CE (2016) Antibacterial and toxicity studies of the ethanol extract of Musa paradisiaca leaf. Cogent Biol 2:1219248 

29. Afzaal, M., Saeed, F., Ateeq, H., Akhtar, M. N., Imran, A., Ahmed, A., ... & Awuchi, C. G. (2022). Probiotics encapsulated 

gastroprotective cross‐linked microgels: Enhanced viability under stressed conditions with dried apple carrier. Food Science & Nutrition. 

30. Sharma  KS,  Porwal  KM,  Mehta  BK.  In-vitro anti  microbial  activity  of Musa  paradisiacal root extracts. Fitoterpia. 1989; 60(2): 

157-58. 

31. Haruhiro  O,  Shoko  T,  Soichi  T,  Michikio  W. 6–methyl   sulfinylhexyl   isothiocyanate   and   its homologues  as  food  originated  

compounds  with antibacterial activity against Escherichia coliand Staphylococcus aureus. Biosci Biotech Biochem. 1998; 62(2): 363-

65. 

32. Mangathayaru K, Umeshankar G, Muralitharan   G,   CordiairayenE,   Vasantha   J. Antimicrobial activity of some indigenous plants. 

Indian J Pharmac Sci. 2004; 66(1): 123-25. 

33. Pickup JC. Insulin-pump therapy for type 1 diabetes mellitus. New England Journal of Medicine. 2012;366:1616–24. 

https://doi.org/10.1056/NEJMc1206221  

34. Little A, Feldman E, Hughes RA. Enhanced glycemic control for preventing and treating diabetic neuropathy. Cochrane Database of 

Systematic Reviews. 2012;6, Article ID CD007543. https://doi.org/10.1002/14651858.CD007543.pub2 

35. Rabbani GH, Larson CP, Islam R, Saha UR, Kabir A. Green banana-supplemented diet in the home management of acute and prolonged 

diarrhea in children: a community-based trial in rural Bangladesh. Trop Med Int Health. 2010;15(10):1132-39. 

https://doi.org/10.1111/j.1365-3156.2010.02608.x  

36. Rabbani GH, Ahmed S, Hossain Iqbal, Islam R, Marni F, Akhtar M, Majid N. Green banana reduces clinical severity of childhood 

shigellosis: a double-blind, randomized, controlled clinical trial. Pediatr Infect Dis J. 2009;28(5):420-25. 

https://doi.org/10.1097/INF.0b013e31819510b5 

37. Borges MH, Alves DL, Raslan DS, Piló-Veloso D, Rodrigues VM,Homsi-Brandeburgo MI, de Lima ME. Neutralizing propertiesof 

Musa paradisiaca L. (Musaceae) juice on phospholipase A2,myotoxic,   hemorrhagic,   and   lethal   activities   of   Crotalidaevenoms.       

J       Ethnopharmacol.       2005;98:21-29.https://doi.org/10.1016/j.jep.2004.12.014 

38. Kaou AM, Mahiou-Leddet V, Hutter S, Aïnouddine S, Hassani S,Yahaya   I,  Azas  N,  Ollivie  E. Antimalarial   activity  of  crudeextracts   

from   nine   African   medicinal   plants.   JEthnopharmacol.2008;116:74–83.https://doi.org/10.1016/j.jep.2007.11.001 

39. Parmar  HS, Kar A. Protective  role of  Citrus  sinensis,  Musaparadisiaca  and  Punica granatum  peels against diet-inducedatherosclerosis   

and  thyroid  dysfunctions   in rats.   Nutr  Res.2007;27:710–18. http://dx.doi.org/10.1016/j.nutres.2007.09.003 

40. Yin X, Quan J, Kanazawa T. Banana prevents plasma oxidativestress   in   healthy   individuals.   Plant   Foods   Hum   Nutr.2008;63:71–

76. https://doi.org/10.1007/s11130-008-0072-1 

41. Swanson MD, Winter HC, Goldstein IJ, Markovitz DM. A lectinisolated from bananas is a potent inhibitor of HIV replication. 

JBiolChem.2010;285(12):8646-55.https://doi.org/10.1074/jbc.M109.034926 

42. James RS, Murray E, Edward DF. Diabetes, hypertension, andcardiovascular   disease   an   update.   2001;37:1053-

59.https://doi.org/10.1161/01.HYP.37.4.1053 

43. Martinon F. Signaling by ROS drives inflammasome activation.European   journal   of   immunology.   2010;40:616-

19.https://doi.org/10.3389/fimmu.2021.732127 

44. Steven   A.   The   renin-angiotensin-aldosterone   system:pathophysiological role and pharmacologic inhibition. Journalof     Managed      

Care     Pharmacy.     2007;13:S9.https://doi.org/10.18553/jmcp.2007.13.s8-b.9 

45. Kumar, R., Saha, P., Kahwa, I., Boateng, E. A., Boateng, P. O., & Nyarko, R. O. (2022). Biological Mode of Action of Phospholipase 

A and the Signalling and Pro and Anti Inflammatory Cytokines: A Review. Journal of Advances in Medicine and Medical 

Research, 34(9), 1-10. 

46. AD Daniel. Role of the renin-angiotensin-aldosterone system invascular   remodeling   and   inflammation:   a   clinical   review.Journal       

of       Hypertension.       2006;24:983-91.https://doi.org/10.1097/01.hjh.0000226182.60321.69 

47. Hugo Deneo- Pellegrini et al. Vegetables, fruits and colorectalcancer:   A   case-control   study   from   Uruguay.  Nutrition   

andCancer.1996;25(30):297-304.https://doi.org/10.1080/01635589609514453 

48. Sun J, Chu Y, Wu X, Liu RH. Antioxidant and antiproliferativeactivities   of   common   fruits.   J   Agric   Food   Chem 2002;50(25):7449-

54. https://doi.org/10.1021/jf0207530 

49. Saraswathi NT, Gnanam FD. Effect of medicinal plants on thecrystallization   of   cholesterol.   Journal   of   Crystal   Growth.1997;179(3-

4):611-17. 

50. Parle, M., & Malik, S. (2009). Anti-depressant potential of banana fruit. International Journal of Medical Sciences, 2(2), 148-151.  

https://doi.org/10.1002/14651858.CD007543.pub2
https://doi.org/10.1097/INF.0b013e31819510b5
http://dx.doi.org/10.1016/j.nutres.2007.09.003
https://doi.org/10.1007/s11130-008-0072-1
https://doi.org/10.1021/jf0207530


Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 10 ¦ 2022 749 
 

51. Darji, P. H., & Galani, V. J. (2018). Investigation of monoaminergic system mediated antidepressant action of Musa paradisiaca using 

various experimental models. Pharmacy and Pharmacology International Journal, 6(4), 244- 249. 

52. Yakubu, M. T., Nurudeen, Q. O., Salimon, S. S., Yakubu, M. O., Jimoh, R. O., Nafiu, M. O., ... & Williams, F. E. (2015). Antidiarrhoeal 

activity of Musa paradisiaca sap in Wistar rats. EvidenceBased Complementary and Alternative Medicine, 9.  

53. Arias, M. M., Alcaráz G. M., Bernal, C., & González, G. (1997). Oral rehydration with a plantain flour based solution in children 

dehydrated by acute diarrhea: a clinical trial. Acta Paediatrica, 86(10), 1047-1051.  

54. Emery, E. A., Ahmad, S., Koethe, J. D., Skipper, A., Perlmutter, S., & Paskin, D. L. (1997). Banana flakes control diarrhea in enterally 

fed patients. Nutrition in clinical practice, 12(2), 72- 75. 

55. Elango, K., Subburaj, T., Suresh, B., Ramesh, B. R., & Vadivelan R. (2007). Gastroprotective and antioxidant effects of siddha drug 

(Musa paradisiaca Bhasma) on experimentally induced gastric ulcers in rats. Journal of Research and Education in Indian Medicine, 

13(1), 63-69.  

56. Herbert, B. E., Joyce, O. O., Chukwudum, K. A., & Onuebunwa C. L. (2013). Cytoprotective Effects of Musa Paradisiaca and in 

combination with catecholamines on Indomethacin-induced peptic ulceration in rats. American Journal of Pharm Tech Research, 3(4), 

702-711. 

57. Laura L, Ghrairi F, Arem AE, Sghaeir W, Felah ME, Salem HB,Sriha B, Achour L. Attenuation of histopathological alterationsof colon, 

liver and lung by the dietary fiber of barley Rihane inazoxymethane-treated rats. Food Chem. 2014;149:271–76. 

58. Arun KB, Aravind M, Reshmitha TR, Sithara T, Nisha P. Musaparadisiaca  inflorescence  induces   human  colon  cancer   celldeath   by   

modulating   cascades   of   transcriptional   events.Journal   of   the   Royal   Society   of   Chemistry,   Food   Funct.2018;9:511–24. 

https://doi.org/10.1039/c7fo01454f 

59. Abaza MS, Al-Attiyah R, Bharadwaj R, Abbadi G, Koyippally M,Afzal   M.   Syringic   acid   from   Tamarixaucheriana   

possessesantimitogenic   and   chemosensitizing   activities   in   humancolorectal cancer cells. Pharm Biol. 2013;51(9):1110–24. 

https://doi.org/10.3109/13880209.2013.781194 

60. Deng H, Fang Y. The three Catecholics benserazide, catechol,and   pyrogallol   are   gpr35   agonists.   Pharmaceuticals.2013;6(4):500–

09. https://doi.org/10.3390/ph6040500 

61. Whent M, Huang H, Xie Z, Lutterodt H, Yu L, Fuerst EP, MorrisCF,   Yu   LL,   Luthria   D.   Phytochemical   composition,   anti-

inflammatory, and anti-proliferative activity of whole wheatflour.     J     Agric     Food     Chem.     2012;60(9):2129–

35.https://doi.org/10.3390%2Fijms16023512 

62. Sun J, Chu Y, Wu X, Liu RH. Antioxidant and antiproliferativeactivities   of   common   fruits.   J   Agric   Food   Chem.2002;50(25):7449-

54. 

63. Kazi A, Urbizu DA, Kuhn DJ, Acebo AL, Jackson ER, GreenfelderGP, Kumar NB, Dou QP. A natural  Musaceae  plant  extractinhibits 

proteasome activity and induces apoptosis selectivelyin human tumor and transformed, but not normal and non-transformed   cells.   Int   

J   Mol   Med.   2003;12(6):879-87.https://doi.org/10.1002/ijc.20577 

64. Rashdkhani BP, Lindblad AW. Fruits vegetables and risk ofrenal cell carcinoma. A prospective study of Swedish women.Int J Cancer. 

2005;113:451-55. https://doi.org/10.1271/bbb.80770 

65. Akamine   K,   Koyama   T,   Yazawa   K.  Banana   peel   extractsuppressed prostate gland enlargement in testosterone-treatedmice.   

Biosci   Biotechnol   Biochem.   2009;73(9):1911-14.https://doi.org/10.4238/vol7-3gmr462 

66. Andrade CU, Perazzo FF, Maistro EL. Mutagenicity of the Musaparadisiaca (Musaceae) fruit peel extract in mouse peripheralblood   

cells   in   vivo.   Genet   Mol   Res.   2008;7(3):725-32.https://doi.org/10.1002/ijc.24358 

67. Zhang CX, Ho SC, Chen Y, Fu J, Cheng S, Lin F. Greater fruit andvegetable   intake   is   associated   with   a   lower   risk   of   

breastcancerinChinesewomen. Int J Cancer. 2009;125:181-88. http://doi.org/10.1002/ijc.24358 

 

 

https://doi.org/10.1039/c7fo01454f
https://doi.org/10.3109/13880209.2013.781194
https://doi.org/10.3390/ph6040500
https://doi.org/10.1271/bbb.80770
http://doi.org/10.1002/ijc.24358

