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ABSTRACT : 

INTRODUCTION: Musa sapientum commonly known as ‘banana’ is widely used in Indian 

folk medicine for the treatment of diabetes mellitus. Copper nanoparticles demonstrate a very 

strong catalytic activity, a property that can be attributed to their large catalytic surface area. The 

copper nanoparticles (Cu NPs) have been a strong focus on applications to health-related 

processes due to its antibacterial properties and antifungal activity in addition to their catalytic, 

optical, and electrical properties. The aim of the study is to check the anti-inflammatory activity 

of musa sapientum and its and it's mediated copper nanoparticles.  

MATERIALS AND METHODS: 1g of musa sapientum was weighed aseptically and then 

dissolved in 100ml of distilled water. Then the solution is boiled for about 5 minutes at a 

temperature of about 60-80 degree celsius and then allowed to cool down followed by filtration 

of extract and then copper nanoparticles were synthesised and anti inflammatory activity was 

done. 

RESULTS:  It has been identified that, in 10µL concentration, the percentage of inhibition was 

noted as 43.5%, 20µL concentration shows 47.5% of inhibition, 30µL shows 83.6%, 40µL 

shows 85.4% and 50µL concentration shows 85.8% of inhibition which results in good anti 

inflammatory activity observed from 10 to 50µL concentration. From the study it can be clearly 

seen that a concentration dependent increase in the anti inflammatory activity was evident in 

copper nanoparticles and the standard in this study. 

CONCLUSION : It has been concluded that the copper nanoparticles synthesised using the 

extract of  musa sapientum have shown better anti-inflammatory activities.  

KEYWORDS: copper nanoparticles. green synthesis, anti-inflammatory activities, musa 

sapientum, nanotechnology 



 

 

INTRODUCTION: 

Copper nanoparticles (CuNPs) have recently been brought into a kind of special attention 

because of their low-cost and novel optical, catalytic, mechanical, electrical and thermal 

conduction properties, which are different from that of their bulk metals. Copper nanoparticles of 

size about 20–80 nm have been formed by irradiating copper salts by gamma rays, using poly N-

vinyl pyrrolidone and poly vinyl alcohol as capping agents (1). Copper nanoparticles were 

synthesised mainly by simple and eco-friendly green route. The synthesized nanoparticles were 

subjected to structural, morphological, optical and antimicrobial studies (2). Musa sapientum 

which is also known as banana, commonly grown in South India for its fruits, stem, flowers, 

roots and leaves. Various parts of Musa sapientum which belong to the family Musaceae have 

been used for various medicinal purposes including the treatment of diabetes mellitus. Musa 

sapientum could be known to have high-quality and cheap sources of carbohydrates and minerals 

for livestock .  

 

Many parts of Musa sapientum are used as drugs, food supplements and cosmetics. The banana 

peel is also used as an astringent in foot care and it has been observed that the unripened fruit of 

banana is effective to treat diarrhea and the ripened fruit of banana is used as tonic usually. This 

has been traditionally used in Thai medicines (3). The seed of musa sapientum was shown to 

exhibit good antibacterial activity when tested against E.coli, Shigella, and Pseudomonas. Some 

banana extracts show antidiarrheal properties by their antimicrobial activities (4).  Banana is one 

of the many fruits that is well consumed in many countries having lots of benefits on health,  

however there is less evidence regarding physical performance, oxidative stress, metabolic, lipid, 

and pro-inflammatory cytokines in humans (5).  

 

The peel of banana also shows a better prospects for the improved adsorption of anionic and 

cationic species. Musa sapientum can have comparable biosorption capacity for copper, lead, 

zinc and nickel metal ions along with some types of biosorbent materials which are considered to 

act as antiinflammatory agents in future (6). Inflammation plays an important role in various 

diseases with some high prevalence within populations such as rheumatoid arthritis, asthma and 

atherosclerosis (7,8). Inflammation is a condition which can be divided as either acute or chronic 

inflammation. Acute inflammation can be considered as the initial response of the body to some 
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harmful stimuli. In chronic inflammation, the inflammatory response is out of proportion 

resulting in damage to the body (9). An inflammatory activity involves some macrophages, 

neutrophils that are known to secrete different mediators that are responsible for the initiation, 

progression, persistence, regulation, and eventual resolution of the acute state of inflammation 

(10). The aim of this study is to check the anti-inflammatory activity of musa sapientum and its 

mediated copper nanoparticles.  

 

MATERIALS AND METHODS : 

PREPARATION OF THE EXTRACT: 1g of musa was weighed aseptically and then 

dissolved in 100ml of distilled water. Then the solution was boiled for about 5 minutes at a 

temperature of about 60-80 degree Celsius and then allowed to cool down followed by filtration 

of extract. (Figure 1) 

SYNTHESIS OF NANOPARTICLES: The copper solution was prepared by dissolving 20 

millimolar of copper sulphate in 80ml of distilled water followed by 20ml of plant extract. Then 

the mixture was placed in the shaker for the synthesis and then allowed  to mix for about 1 hour 

then the first reading was taken using a UV spectrometer and noted down and then again the 

extract was placed in the shaker for 1hr and the second set of readings were taken. (Figure 2) 

 

 

ANTI INFLAMMATORY ACTIVITY: The anti-inflammatory activity for musa sapientum 

was tested by the following convention proposed by Muzushima and Kabayashi with specific 

alterations. 0.05 mL of musa sapientum extract of various fixation (10µL, 20µL, 30µL, 40µL, 

50µL) was added to 0.45 mL bovine serum albumin (1% aqueous solution) and the pH of the 

mixture was acclimated to 6.3 utilizing a modest quantity of 1N hydrochloric acid. These 

samples were incubated at room temperature for 20 min and then heated at 55 °C in a water bath 

for 30 min. The samples were cooled and  the absorbance was estimated spectrophotometrically 

at 660 nm. Diclofenac Sodium was used as the standard. DMSO is utilized as a control. 

Percentage of protein denaturation was determined utilizing following equation,   

 % inhibition= Absorbance of control- Absorbance of sample×100/ Absorbance of control. 
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FIGURE 1: The pictures show the preparation of musa sapientum plant extract and the sequence 

of colour changes. 

 

 

FIGURE 2: The pictures showing the preparation of copper nanoparticles and the collection of 

pellets of copper nanoparticles after incubation. 



 

 

RESULTS :  

The study was done to find the anti-inflammatory activity of musa sapientum and its mediated 

copper nanoparticles. Descriptive statistics was used. It has been identified that, in 10µL 

concentration, the percentage of inhibition was noted as 43.5%, 20µL concentration shows 

47.5% of inhibition, 30µL shows 83.6%, 40µL shows 85.4% and 50µL concentration shows 

85.8% of inhibition which results in good anti inflammatory activity observed from 10 to 50µL 

concentration. The standard value of 10µL concentration shows 50.8%, 20µL shows 57.8%, 

30µL shows 67.6%, 40µL shows 77.9% and 50µL shows 89.6% which also gradually increases 

as the concentration increases. It was described in the table 1 and Figure 3 bar chart below. 

 

TABLE 1 : Table representing readings of anti inflammatory activity of musa sapientum and its 

copper nanoparticles 

Concentration Standard CuNPs 

10µl 50.8 43.5 

20µl 57.8 47.5 

30µl 67.6 83.6 

40µl 77.9 85.4 

50µl 89.6 85.8 

 

 

 

 



 

 

 

 

 

 

 

  

FIGURE 3: Bar graph showing the anti-inflammatory activity of musa sapientum and its 

mediated copper nanoparticles. X axis represents the concentration in µL and Y axis represents 

the % of inhibition. Blue represents standard value and Red represents CuNps. It has been 

observed that nearly 86% of inhibition was seen in standard concentrations of 50µL and 83% of 

inhibition was seen in copper nanoparticles. This concludes that musa sapientum exhibits better 

anti-inflammatory properties with mediated copper nanoparticles.  

 

 



 

 

 

DISCUSSION : 

Our team has extensive knowledge and research experience that has translated into high quality 

publications (11–23),(24–28),(29),(30). Banana peel acts as a complex biological material and is 

an important by-product of several cottage and major hospitality industries. It contains 

chemically cellulose, hemicelluloses, lignin and simple sugars. Due to its availability and value, 

it is capable as an ideal substrate for microbial processes for production of valued-added 

products. Several efforts have been made to produce protein enriched animal ration, industrial 

enzymes, citric acid and other industrially viable products. Plantain banana has been shown to 

possess anti-inflammatory and the ulcer healing activity. The drug obtained from plantain 

sources promoting healing of ulcer could have effect on wound healing also. The plantain 

flowers for instance have been used in treating ulcers, dysentery and its extracts have shown 

antihyperglycemic activity . The peel possesses both antifungal, anti-denaturation and antibiotic 

properties. Previous study stated that methanolic extract of the banana leaves showed antioxidant 

and antibacterial activity. The banana extract showed hemagglutination inhibition activities and 

hydrogen peroxide induced hemolysis inhibition activity of human red blood cells . Bar graph 

(Fig 4) depicts the anti-inflammatory activity of musa sapientum and its association with copper 

mediated nanoparticles. It is seen that a nearly maximum percentage of inhibition (86%) was 

observed and 83% of inhibition was seen in copper nanoparticles  which shows good anti-

inflammatory activity with copper mediated nanoparticles. 

Previous studies stated that the aqueous extract of both fresh ripe and dry ripe banana peel of 

Musa sapientum could be considered as a good antimicrobial agent for urinary tract isolates 

alongside with the synthetic medicines. It was observed that different bioactive constituents of 

the banana peels were soluble based on the polarity of the individual solvents. Extracts of musa 

sapientum had the highest total phenolic content and showed a good correlation with their 

antioxidant activity (31). 

The ripe and unripe peels from fresh bananas obtained from a decoction method should be 

further investigated for the development of some health products. In antiinflammatory study, the 

water extract of fresh ripe peel exhibited the most potent NO-inhibitory activity. However, this 
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extract possessed low total phenolic content and low antioxidant activity. Accordingly, the 

present study supports the Thai Traditional Medicine use of Musa sapientum Linn. peel for 

treatment of inflammatory-related diseases (32). This study is limited upto the anti-inflammatory 

activity of musa sapientum in copper nanoparticles. Many researchers have concluded the best 

results of using musa sapientum, especially peels as it has good anti inflammatory activity, 

antimicrobial and so on (33). The future scope of this study can be taken to identify different 

activities on musa sapientum along with copper nanoparticles and other nanoparticles. 

CONCLUSION: 

From this study,  it has been concluded that musa sapientum exhibits a better anti-inflammatory 

activity with mediated copper nanoparticles (34-47). This can be used for further investigations 

in employing them as less biotoxic alternatives to already existing chemically synthesised 

biomaterials.  
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