
Pharmaciana 

Vol.14, No.3, Nov 2024, Page. 309–323 

ISSN: 2088 4559; e-ISSN: 2477 0256 

DOI: 10.12928/pharmaciana.v14i3.27639     309 

  

Journal homepage: http://journal.uad.ac.id/index.php/PHARMACIANA 

Gastroprotective activity of Banana peel (Musa paradisiaca var. sapientum) 

methanol extract purified on aspirin-induced gastric ulceration in Rats 
 

 Jastria Pusmarani1*, Risky Juliansyah Putri2, Citra Dewi2, Difa Fitriani3, Setyo 

Purwono4, Zullies Ikawati5  
1Department of Pharmacology and Clinical Pharmacy of Universitas Mandala Waluya, 

Jl. A. H. Nasution no. G37 Kambu district, Kendari, South-East Sulawesi, Indonesia 
2Department of Phytochemical of Universitas Mandala Waluya,  

Jl. A. H. Nasution no. G37 Kambu district, Kendari, South-East Sulawesi, Indonesia 
3Department of Pharmacy of Universitas Mandala Waluya, 

Jl. A. H. Nasution no. G37 Kambu district, Kendari, South-East Sulawesi, Indonesia 
4Department of Pharmacology and Therapy of Universitas Gadjah Mada,  

Jl. Farmako, Sekip Utara, Mlati, Kabupaten Sleman, Daerah Istimewa Yogyakarta, Indonesia 
5Department of Pharmacology and Clinical Pharmacy of Universitas Gadjah Mada, 

Jl.Sekip Utara,. Mlati, Kabupaten Sleman, Daerah Istimewa Yogyakarta, Indonesia 

 
Submitted: 23-01-2024  Reviewed: 21-02-2024  Accepted: 10-09-2024 

 

 

ABSTRACT  

 

Banana (Musa paradiasiaca var. sapientum) is the world's most popular fruit-bearing crop, with 

rising consumption and waste. This study aimed to measure the metabolite compound and evaluate the 

gastroprotective properties of a banana peel-purified methanol extract. Animals test used in this study 

were divided into six groups: Group One received NaCMC 0.5%, Group Two received sucralfate, Group 

Three received aspirin 1000 mg/kg body weight, and groups four, five, and six received PBP at doses of 

200 mg/kg body weight, 400 mg/kg body weight, and 600 mg/kg body weight, respectively, for seven 

days. Except for group 1, all groups were induced with aspirin at 1000 mg/kg body weight on the eighth 

day. The result of this study exhibited banana peel containing total phenolic, flavonoid, and tannin 

compounds with concentrations of 33.45 mg GAE/g, 19.92 mg QE/g, and 0.16 %, respectively. The 

results showed that pure extract of Musa paradiasiaca var. sapientum fruit peel can reduce the incidence 

of gastric ulcers by decreasing the ulcer index (p<0.05). The results suggested that Musa paradisiaca 

var. sapientum peel has a gastroprotective effect against aspirin-induced gastric ulceration. 
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INTRODUCTION  

Peptic ulcers are lesions that develop in the stomach or the nearby part of the small intestine known 

as the duodenum, and they are among the most prevalent ailments affecting the upper digestive system 

(Malik et al., 2018). The prevalence of peptic ulcer disease is estimated at 5–10% in the general 

population (Lanas & Chan, 2017). Peptic ulcers are caused by mucosal damage, which is mostly caused 

by platelet agglutination inhibitors such as long-term use of nonsteroidal anti-inflammatory drugs 

(NSAIDs), Helicobacter pylori (H. pylori) infection, alcohol consumption, and long-term use of tobacco 

(Wang and Wei, 2022; Jang et al., 2022). In addition, peptic ulcers may be induced by submucosal 

erosion, decreased cyclooxygenase, and deformation of the stomach mucosal layer (Ibrahim & Allam, 

2022). Moreover, peptic ulcers result from disruptions in the body's defensive mechanisms, which 

include blood circulation, mucus level, mucosal membranes, cell renewal, and endogenous defense 

enzymes (Yaghoobi & Armstrong, 2022). 

Aspirin is one of the NSAIDs that might cause gastric damage in the form of chronic inflammation 

produced by gastric acid stimulation because it breaks down the gastric mucosal barrier. Additionally, 

gastric acid can directly damage the mucosal epithelial cells, resulting in inflammation, bleeding, and 

gastric ulcers. Intestinal microorganisms, bile, and other stimulating factors have all been implicated in 

the process of aspirin-induced mucosal damage (Washio et al., 2016). Patients with a medical history of 

peptic ulcers or previous bleeding who are above 65 years old, who are taking anticoagulants or long-

term steroids, and who consume high dosages of NSAIDs or combinations of NSAIDs are the most 

vulnerable to developing ulcers induced by NSAIDs (Narayanan et al., 2018). 

Antacids, acid inhibitory agents, cytoprotective agents, histamine-2 (H2) receptor antagonists, 

muscarinic receptor (M1) antagonists, Helicobacter pylori eradication drugs, and triple therapy regimens 

are the most often used pharmaceuticals to treat peptic ulcers (Dipiro et al., 2020). Typical adverse 

effects associated with these medications consist of joint discomfort, gynecomastia, erectile dysfunction, 

and systemic alkalosis (Handa et al., 2014). Nonetheless, prolonged use of proton pump inhibitors (PPIs) 

can lead to several adverse outcomes as they suppress gastric acid secretion, creating an environment 

conducive to the growth of ingested microbial pathogens and infections (Kuna et al., 2019). An earlier 

research study reported that the use of PPIs could increase the risk of acquiring enteric infections such 

as Campylobacter and Salmonella, as well as developing community-acquired pneumonia (Lambert et 

al., 2015).  

Currently, numerous investigations are underway to explore the potential of natural substances in 

improving pharmaceuticals with minimal adverse effects. Bananas are widely consumed globally, with 

a production exceeding 100 million tons worldwide in 2013 (Vu et al., 2018). Some of the metabolite 

compounds identified in banana peel include tannins, flavonoids, polyphenols, terpenoids and phenolic 

(Thomas and Krishnakumar, 2017; Pusmarani et al., 2019; Kibria et al., 2019). When compared to other 

fruit peels like watermelon, melon, papaya, and pineapple, banana peel has a high phenolic concentration 

(Morais et al., 2015). Various metabolite compounds, such as terpenoids flavonoids, and phenolics, play 

important roles in human health as antioxidants and gastroprotective agents (Jabbar, 2022; Li et al., 

2022; Al Amri and Hossain (2018) reported that the extract methanol from banana peel had higher 

antioxidant activity related to gastroprotective activity. 

Kapadia et al. (2015) discovered that banana peels contained therapeutic compounds. Banana peels 

have various activities, such as antibacterial, antibiotic, and antioxidant (Rita et al., 2020). Furthermore, 

various pharmacological activities of banana peel include hepatoprotective, cholesterol-lowering, and 

anti-ulcerogenic activities (Berawi and Bimandama, 2018; Pusmarani et al., 2022; Aziakpono et al., 

2021). The research that has been carried out has shown extracts of banana peel (Musa sapientum) 

protect the stomach mucosa against erosion and have ulcer-healing capabilities (Onasanwo et al., 2013). 

Therefore, based on these facts, this study aims to assess the gastroprotective activities of banana peel 

extract purified on aspirin-induced gastric ulceration in rats. 

 

 



Pharmaciana ISSN: 2088 4559; e-ISSN: 2477 0256  

Gastroprotective activity of ... (Pusmarani et al.,) 

 

 

 

 

311 

MATERIALS AND METHODS  

Materials 

Banana fruit peels (Musa paradisiaca var. sapientum) were obtained from the Poleang district, 

Bombana regency, Southeast Sulawesi. The plants were determined at the Biology Laboratory, Faculty 

of Teacher Training and Education, Halu Oleo University.  
 

Methods 

Extraction of Banana peel 

A 5-kilogram dry peel of ripe banana was placed in a maceration vessel. The extraction of the sample 

was used through maceration and methanol as the solvent and left at room temperature for 24 hours. 

This method was repeated for 3x24 hours, or until the solvent was clear. The extract of banana peels 

was then filtered five times with filter paper. A rotary rotavapor was used to evaporate the macerate. 

After getting the extract, it was concentrated and weighed on an analytical balance. Then, the methanol 

extract of banana peel was calculated for its yield. 

 

Purification extract of Banana peel 

Liquid-liquid extraction was used to purify the banana peel extract through a separatory funnel. The 

viscous banana peel extract was dissolved in distilled water, mixed with n-hexane, transferred to a 

separating funnel, and shaken until the solution separated. This process was repeated until the solvent's 

yellow color was removed. Ethyl acetate was used to elute the n-hexane fraction until the solution was 

separated into two parts. The ethyl-acetate as an insoluble fraction was eluted by hot water and then 

concentrated as a viscous banana peel extract containing total phenolic, flavonoid, and tannin 

compounds using a rotary evaporator. 
 

Determination of total phenolic content 

Measurement of the overall phenolic content of the pure extract obtained from banana peels using 

the Folin-Ciocalteu method through spectrophotometry (Hossain et al., 2014). Gallic acid served as the 

standard for the experiment. The crude extract and the standard were mixed with the 7.5% sodium 

carbonate and Folin Ciocalteau reagent. The resulting mixture's absorbance was gauged at 775 nm. A 

standard curve is used to determine phenolic compounds and is reported as gallic acid equivalents (GAE) 

in milligrams per gram dry weight (mg/g extracted substance). The analysis of the sample was conducted 

three times to ensure accuracy. 
 

Determination of total flavonoid content 

The determination of flavonoid content in the purified extract obtained from banana peel was 

conducted through a colorimetric aluminum chloride test (Baba & Malik, 2015). In the experiment, 

quercetin served as the standard for the assay. The crude extract and the standard were combined with 

sodium nitrite, aluminum chloride, and distilled water. The mixture extract and standard were then 

incubated, followed by the addition of NaOH and thorough mixing. After cooling down, the absorbance 

of the mixtures was read at 415 nm. Using the calibration curve, the flavonoid compound was assessed 

and written as milligrams of quercetin equivalent per gram of dry weight (mg QE/g). Sample was 

analyzed three times to ensure accuracy. 
 

Determination of tannin content 

To determine the tannin content, an insoluble compound called polyvinylpolypyrrolidone (PVPP) 

was employed. PVPP is known for its ability to bind tannins (Pulipati et al., 2014). For the analysis of 

tannin content, a standard tannin solution was utilized. The crude extract was prepared by dissolving the 

extract with a content of 1 mg in methanol. Then, the extract of 1 ml was mixed with 100 mg PVPP. 

The mixture was vortexed and incubated at 40oC for 15 minutes, followed by centrifugation at 3000 rpm 

for 10 minutes. The resulting mixture was read at 725 nm. The tannin compound was calculated using a 
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calibration curve and reported a percentage of weight per weight (% w/w). The experiment was 

performed in triplicate to ensure accuracy. 
 

In vivo study: gastroprotective effect of banana peel methanol extract purified animals 

A total of thirty male rats with Wistar species, that have a weight range of 150-200 g with the age 2-

3 months were obtained from the animal enclosure of the integrated research and Testing Laboratory 

unit Preclinical and Experimental Animal Development of Universitas Gadjah Mada, Indonesia. The 

animals were then separated randomly into six groups with each group consisting of five rats. The group 

consisted of negative control (rats receiving 0.5% of Na-CMC), a sucralfate-treated (dose: 120 mg/5 

ml), an induced control group (with 1000 mg/kg body weight of aspirin), and three groups received 200, 

400, and 600 mg/kg body weight of purified banana peel methanol extract, respectively. All rats were 

adapted and acclimatized for 7 days. All animals were fed rodent pellets as a standard diet and water ad 

libitum. Before testing, all rats were not fed for 18 hours with still received water ad libitum. The animals 

were kept into a cage at a stable temperature (25 ± 2 °C) and relative humidity (50-70%) with controlled 

light (12 hours dark/12 hours light cycle). All studies were approved by the Animal Care Ethics 

Committee of the Faculty of Medicine, Gadjah Mada University, Yogyakarta, Indonesia 

(KE/FK/108/EC/2019), following the National Institute of Health (NIH) "Guidelines for the Care and 

Use of Laboratory Animals" (NIH Publications No. 85-23, Revised 1985). 
 

Dose preparation and route of administration 

The first group was given NaCMC 0.5%. The second group was treated with sucralfate 120 ml/5 ml. 

All animals were not fed for 18 hours and only given a drink before treatment. The third group was 

given aspirin at a dosage of 1000 mg/kg body weight, while groups 4, 5, and 6 were treated with purified 

banana peel methanol extract at doses of 200 mg/kg body weight, 400 mg/kg body weight, and 600 

mg/kg body weight, respectively. All animals received oral treatment for 7 days. All animals except for 

group 1 were administered a dose of aspirin at 1000 mg/kg body weight to induce gastric ulcers on the 

eighth day. After six hours, all rats were euthanized with ketamine overdose by injected 

intraperitoneally. The abdomen were then dissected, eliminated, rinsed, and cut open along the larger 

curvature. The gastric juice was obtained for analysis, and the stomach was thoroughly washed with 

normal saline to eliminate blood clots and stomach contents. Macroscopic examination of the stomach 

by measuring the gastric pH, the volume of gastric fluid, and the extent of ulceration was calculated with 

a vernier caliper (Mahurkar and Sayeed, 2015; Kadhem et al., 2018).  

The number of scorings was used to determine the ulcer score. (Table 1) (Pusmarani et al., 2019). 

The method described by Cho & Ogle (1979) was used to calculate the ulcer index (mm) for each group. 

The ulcer index and percentage inhibition were calculated using formula (1) and formula (2): 

 

Ulcer Index (UI) =        .........................          (1) 

                     

 % Inhibition =  x 100%  ............... (2) 

 

 

The determination process of gastric juice and pH  

The gastric juice were obtained and then subjected to centrifugation at 1000 rpm for 10 minutes. The 

volume of supernatant was measured in milliliters, and its pH was determined by a pH meter (Ulser, 

2016). 
 

Histopathological evaluation of gastric damage 

The method for determining the histologic assessment of gastric tissue called gastric histopathologic 

examination follows the method of Carleton et al. (1980). Each stomach was placed in formalin 10% at 
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room temperature for 24 hours. The stomach was embedded in a paraffin block using an automated 

embedding machine. Gastric tissue samples were cut into 5 mm slices for sectioning and colored using 

hematoxylin-eosin for histopathological examination of the gastric mucosa (Sisay and Jemere, 2020). 

The histology of the stomach rats observed edema, inflammatory cell infiltration, and necrotic changes 

to define all rat stomachs (Kathirvelu et al., 2019; Zaghlool et al., 2019). 
 

Table 1. Number of scoring lesions formed of gastric 
 

 

 

 

 

 

 

 
 

 

Data Analysis 

The mean value and standard deviation of means are described with numerical data. All statistical 

analyses were calculated with SPSS 25.00 software. Kruskal-Wall test was used to analyze the data. The 

Mann-Whitney test was used to compare the groups with the control group with statistical significance 

at the p < 0.05 levels.  

 

RESULT AND DISCUSSION  

In extract of methanol from banana peel, it was found to yield an extract of 7.07%. The total phenolics 

level in Musa paradiasiaca var. sapientum peel purified extract was analyzed using a slightly modified 

Folin-Ciocalteu method with the standard (gallic acid), and the total phenolics level was 33.45 mg 

GAE/g (Table 2). The flavonoid content of Musa paradiasiaca var. sapientum peel purified extract was 

measured by aluminum chloride assay with quercetin as a standard and showed a flavonoid level of 

19.92 mg GAE/g. The tannin level in banana peel purified extract was measured using an insoluble 

polyvinyl-polypyrrolidone with tannin as a standard, and it was found to be 0.16%. In this study, the 

banana peel had the highest level of flavonoid when compared to total phenolic and tannin. 

The absorption measurements of standard gallic acid, quercetin, and tannin were entered into 

Microsoft Excel to create a graph of concentration versus absorption, which served as a calibration curve 

for standard gallic acid solution (Figure 1, Figure 2, and Figure 3). 

 

Table 2. Determination of total phenolic, flavonoid and tannin levels of banana (Musa paradisiaca 

var. sapientum) peel methanol extract purified 

Metabolite  

Compounds 

Replication Absorbance Metabolite 

compound content 

Metabolite compound 

levels average±SD  

Total 

Phenolic 

(mg GAE/g) 

1 0.132 33.86  

33.45±0.3554 2 0.144 33.23  

3 0.139 33.26 

Flavonoids 

(mg QE/g) 

1 0.031 19.55  

19.92±0.4549  2 0.032 19.79 

3 0.032 20.43  

Tannins  

(%) 

1 0.046 0.17  

0.16±0.01 2 0.043 0.15 

3 0.044 0.16  

 

Number of Scoring Number of lesions (mm) 

1 < 1 

2 1.00 -2.00 

3 2.01-3.00 

4 3.01-4.00 

5 4.01-5.00 

10 >5.00 

Perforation >25 
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Figure. 1. Calibration curve of gallic acid at a maximum wavelength of 775 nm 

 

 

Figure 2. Calibration curve of quercetin at a maximum wavelength of 415 nm 

 

Figure 3. Calibration curve of tannin at a maximum wavelength of 725 nm 
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The gastroprotective effect of banana peel purified extract on gastric juice and pH is shown in Table 

3. The findings of the research indicated that the purified methanol extract of Musa paradisiaca var. 

sapientum peel, administered with doses at 200 mg/kg and 400 mg/kg body weight (resulting in values 

of 2.63 ±0.727 and 1.61 ± 0.51, respectively), as well as sucralfate (with a value of 2.03 ±0.89), 

significantly decrease the volume of gastric juice when compared to the group that was induced with 

aspirin (1000 mg/kg body weight). The rising volume of gastric juice from the banana peel methanol 

extract purified was not statistically significantly different (Kruskal Wallis test, p=0.475<0.05) 

compared to the aspirin group. Based on some research results, one of the indicators that can be measured 

when a peptic ulcer occurs is a rise in gastric volume and the healing of gastric ulcers can be 

characterized by a decrease in the volume of stomach juice (Raish et al., 2021). Although the purification 

of banana peel extract raised the pH of the stomach, macroscopic and histopathologic observations 

showed that the extract was effective in promoting the healing of gastric ulcers. 

The pH levels in the sucralfate group and banana peel methanol extract group were significantly 

increased compared to the other groups (Table 3). The pH value in the banana peel methanol extract 

group with doses of 200 mg/kg body weight (4.80±0.837), 400 mg/kg body weight (4.63± 2.663), and 

600 mg/kg BW (4.87±0.641) was higher when compared to the induced group (4.20±0.837). Pre-

treatment with purification banana peel extract 200 mg/kg BW, 400 mg/kg BW, and 600 mg/kg BW 

showed a significant increase in gastric fluid pH (p=0.01<0.05, p=0.025<0.05, and p=0.01<0.05, 

respectively) compared to group aspirin-induced ulcers. The increase in gastric fluid pH caused by the 

purified banana peel methanol extract showed no significant difference (p < 0.05) compared to the 

sucralfate group. The results agree with previous research that shows increasing the pH of gastric juices 

is associated with the healing process of gastric ulcers (Rahman et al., 2020). 

Table 3 shows the effect of purified banana peel methanol extract at various doses on ulcers in rats 

before and six hours after receiving aspirin. The results indicate that oral aspirin administration causes 

damage to the gastric mucosa with an ulcer index of 7.6±3.362 (Figure 4). This damage is significantly 

different from the group receiving Na CMC (p=0.005, p < 0.05). These findings indicate that aspirin 

administration resulted in a marked ulcer index compared to the negative control group. Purified banana 

peel methanol extract with the dose of 200 mg/kg body weight substantially reduced (p=0.018 < 0.05) 

the ulcer index as compared to the induced group. Meanwhile, a purified banana peel methanol extract 

with a dose of 400 mg/kg BW significantly declined the ulcer index (p=0.005<0.05) compared to the 

induced group. Furthermore, purified banana peel methanol extract at a dose of 600 mg/kg body weight 

significantly reduced (p=0.005<0.05) the ulcer index as compared to the induced group. Moreover, 

purified banana peel methanol extract at a dose of 200, 400, and 600 mg/kg BW reduced the ulcer index 

3.30±1.732, 0.00±0.000 and 0.00±0.000 giving 56.5%, 100%, and 100% protection, respectively. 

 

Table 3. Gastroprotective activities of banana (Musa paradisiaca var. sapientum) peel extract 

purified  

Animal 

group 

Group pH of gastric 

juice 

(Mean ± SD) 

Volume of 

gastric juice 

(Mean ± SD) 

Ulcer Index 

(Mean ± SD) 

% 

inhibition 

1 Na CMC 0.5% 5.20 ± 1.095 0.88 ± 0.565 0.00±0.000 f 0 

2 Sucralfat  

(120 mg/5 ml) 

4.40± 0.548 2.03 ±0.89 0.00±0.000 f 100 

3 Aspirin  

(1000 mg/kg BW) 

4.20±0.837 3.62 ± 1.31 7.60±3.362 f 0 

4 Purified banana peel extract  

(200 mg/kg BW 

4.80±0.837e 6.03 ±2.727d 3.30±1.732a,f 56.5 

5 Purified banana peel extract  

(400 mg/kg BW) 

4.63± 2.663e 2.63 ±0.727d 0.00±0.000b,f 100 

6 Purified banana peel extract  4.87±0.641e 1.61 ± 0.51d 0.00±0.000c,f 100 
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(600 mg/kg BW) 

a,b,c The aspirin, banana peel, and sucralfate groups demonstrated a significant reduction in ulcer index 

according to the Mann-Whitney test. d,e There was no significant difference in pH and gastric volume between the 

banana peel and sucralfate groups according to the Kruskal-Wallis test. There were significant differences in the 

ulcer index between the banana peel and the standard drug sucralfate, as indicated by the Kruskal-Wallis test. 
 

According to our study, a purified banana peel extract significantly decreased the ulcer index after 

aspirin administration (Kruskal-Wallis test, p = 0.000 < 0.05), demonstrating that banana peel has 

gastroprotective activity against aspirin-induced gastric ulcers. Figure 4 shows the representation of the 

stomachs of rats after aspirin-induced gastric ulcers. Aspirin (1000 mg/kg body weight) induced 

superficial or deep erosions, inhibited prostaglandins, and decreased mucus.   

Histopathological examination of the control group (Na CMC control group) demonstrated no 

significant damage to the stomach mucosa, such as necrosis in the tunica mucosa and submucosa, edema 

in the submucosa, plasma cell infiltration, and limfosit in the tunica mucosa and submucosa (Figure 5). 

The purified extract of the banana peel with doses of 200, 400, and 600 mg/kg BW, respectively were 

represented protects the gastric mucosa better, as evidenced by no specific pathological changes, no 

edema with infiltration in plasma cells or infiltration in the tunica mucosa and submucosa, and it has a 

comparable protective ulcer gastric effect with sucralfate groups (Figure 5). Aspirin 1000 mg/kg body 

weight as an inducer of necrosis ulcerative bleeding in the tunica mucosa-submucosa, edema in the 

tunica submucosa with neutrophil infiltration, lymphocyte and plasma cell tunica mucosa and 

submucosa (Figure 5). 

An imbalance between pepsin, stomach acid, and the components of the gastrointestinal tract is 

responsible for maintaining the mucous membranes of the gastrointestinal tract, leading to peptic ulcers. 

The defense of gastric mucosal integrity involves balancing harmful factors such us hydrochloric acid 

(HCl) and pepsin with protective factors such as mucus and bicarbonate secretion, prostaglandins, 

mucosal blood flow, and nitric oxide (Yandrapu & Sarosiek, 2015). An agent exhibited a capacity to 

restore balance by reducing the secretion of gastric ulcers may play a role as an anti-ulcerative agent 

(Ezekwesili et al., 2014). Aspirin belongs to the class of non-steroidal anti-inflammatory drugs 

(NSAIDs) and works by inhibiting the activity of the cyclooxygenase (COX) enzyme, which leads to 

reduced synthesis of prostaglandins. This reduction in prostaglandins can increase gastric acid secretion, 

thereby increasing the risk of developing ulcers. 

(Cryer & Mahaffey, 2014).  
 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Macroscopic observation of stomach; (A) NaCMC group; (B) Sucralfate (120mg/5 

mL) group; (C) Aspirin group (1000 mg/kg BW); (D) purified banana peel extract C 

B C 

D E F 

A 
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200 mg/kg BW; (E) purified banana peel extract 400 mg/kg BW; (F) purified 

banana peel extract 600 mg/kg BW 
 

 

 

 

 

 

 

 

 

 

 

Figure 5. Microscopic of mucosa gastric: (A) Microscopic section of the control group Na CMC; 

(B) Microscopic section of group sucralfate (120mg/5 mL); (C) Microscopic section of 

aspirin (1000 mg/kg BW) group as the marker severe ulceration, necrosis, and 

hemorrhage; (D), (E), and (F) Microscopic section of received by Musa paradisiaca var. 

sapientum peel methanol extract purified with doses 200 mg/kg BW, 400 mg/kg BW, and 

600 mg/kg BW, respectively and it was described normal gastric mucosa. The blue arrow 

indicates no change in gastric mucosal cell-specific pathology 

 

The level of histologic damage to the stomach is microscopically classified into three categories: 

mild, moderate, and severe damage. In mild damage, there were changes in the gastric epithelium in one 

place where signs of inflammation were found, namely the spread of inflammatory cells in the lamina 

propria, and erosion was found, namely the release of some epithelial cells in the superficial part. In 

moderate damage, it was found that gastric epithelial changes occurred in several places (multifocal). In 

severe damage, changes in the gastric epithelium accompanied by signs of inflammation in the mucosa 

as in mild damage, but the changes that occur have been mild damage, but the changes that occur are 

evenly distributed (diffuse) throughout the epithelial (Sakura et al., 2017). 

For many years, traditional medicine has employed natural products to treatment various ailments. 

The use of herbal drugs in complementary and alternative medicine (CAM) to address gastrointestinal 

issues is growing in both developed and developing nations. The use of medicinal plants as safe and 

effective therapies is supported by scientific evidence, as recommended by the World Health 

Organization (WHO) (Hervé et al., 2018). Medicinal/herbal plants and extracts are useful in the 

treatment of gastric ulcers with no noticeable side effects and at a low cost (Gohar & Zaki, 2014; Zheng 

et al., 2014; Saiah et al., 2018). Banana peel is a plant that has been shown to treat gastric ulcers. It 

contains various metabolite compounds that contribute to the healing of gastric ulcers (Mohammed et 

al., 2021). 

The potential anti-ulcer capacity of purified methanol extract of banana peel (Musa paradisiaca var. 

sapientum) was investigated in this study using aspirin-induced ulceration models in rats. The study 

measured ulcer index, percent inhibition, pH, and volume of gastric juice. The ulcer index is a 

macroscopic marker to assess the extent of stomach ulceration or gastric damage in animal models. 

(Saheed et al., 2015). 

Our results indicated no statistically significant differences in pH and gastric juice volume. It might 

be due to a reduced substance component or a higher dose is necessary. The volume of acid in gastric 

juice is a representation of gastric secretion, which includes various substances such as hydrochloric 

B C  

E F D  

A 

D 

C 
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acid (HCl), pepsinogen, bicarbonate, intrinsic factor, and protein. The decrease in the concentration of 

hydrogen ions in gastric juice indicated the high pH of gastric juice. 

In this study, Musa paradisiaca var. sapientum peel showed gastroprotective activity (Kruskal Wallis 

test, p=0.000<0.05) against aspirin-induced gastric ulcer. This study's findings are comparable to those 

of prior research conducted by Fayyaz et al. (2021) and Pusmarani et al. (2019). Furthermore, similar to 

a result by Gogola (2020), the ethanolic extract of various banana peels, such as Musa acuminata, Musa 

parasiaca L., and Musa acuminata Colla cv. exhibits antioxidant and gastroprotective properties against 

aspirin-induced gastric ulcers. Moreover, Abdullah et al. (2014) revealed that banana peel (Musa 

acuminata) had antiulcerogenic properties, which were associated with metabolite components 

identified in the banana peel and pulp, such as saponins, flavonoids, and triterpenes. 

 This study presented that Musa paradisiaca var. sapientum peels contain phenolic, flavonoid, and 

tannin compounds. Additionally, flavonoids, polyphenols, terpenoids, saponins, and alkaloids were also 

found in banana peel (Pusmarani, Putri et al., 2019). Several phenolic compounds observed in banana 

peel include gallic acid, catechin, epicatechin, tannins, and anthocyanins (Singh et al., 2016). The 

medicinal plants and their chemical components identified by Kuna et al. (2019) exhibit preventive and 

therapeutic effects on peptic ulcers. 

Plant metabolites known as phenolic compounds or polyphenols are molecules found in plants that 

are similar to the more well-known phenol groups (Harborne, 1989). Phenolic compounds were known 

to possess various physiological functions, including gastroprotective, vasodilator, antioxidant, 

antiplatelet aggregation, and cardioprotective properties (Sharifi-Rad et al., 2021; Shahidi and 

Ambigaipalan, 2015; Chiu et al., 2021). Polyphenols have been found to treat gastric ulcers through 

their antioxidant properties, which prevent tissue damage caused by free radicals (Ahmed et al., 2016).  

Tannins possess astringent properties that can cause the precipitation of proteins in mucosal 

membranes and skin. These compounds have been shown to reduce gastric secretion, enhance the 

production of the mucus layer, and protect the gastric mucosa pH (Benchikh, 2018). 

Saponins are metabolites that, through an anti-secretory mechanism, inhibit acid secretion and total 

acid production while decreasing the pH of gastric juice (Awaad et al., 2013). Another potential of 

saponin compounds' anti-ulcerogenic properties involves minimizing stomach mucosa's inflammatory 

responses and promoting mucin synthesis (M. Sharifi-Rad et al., 2018). 

Flavonoids are the largest group of plant phenolic compounds, constituting more than 50% of the 

approximately 8,000 known polyphenols in the natural world (Puri & Hall, 1998). In addition, 

Flavonoids are the most widely distributed group of phenolic compounds, found in almost all parts of 

plants, particularly in photosynthesizing cells (Kumar & Pandey, 2013). Our investigation focused on 

Musa paradisiaca var. sapientum peel, which contains flavonoid compounds. Flavonoids in banana peel 

reduced mast cell histamine secretion, prevented lipid peroxidation, preserved the gastric mucosal 

glycoprotein moiety, and increased nitric oxide (NO) activity (Awaad et al., 2013).  

Another study found that banana peel contains leucocyanidin as a natural flavonoid derived from 

unripe banana (Musa sapientum) that promotes cell proliferation, accelerates wound healing, strengthens 

the mucosal layer, and protects the gastric mucosa from erosion (Lewis et al., 1999; Lewis and Shaw, 

2001). Furthermore, the antiulcer properties of bananas were attributed to the active component 

leucocyanidin, which could be responsible for promoting mucosal maintenance, cell proliferation, 

mucus secretion, and preventing the release of hydrochloric acid (HCl), ultimately leading to ulcer 

healing (Onasanwo et al., 2013). On the other hand, hydroxy ethylated leucocyanidin and tetra-allyl 

leucocyanidin, which are synthetic analogs of leucocyanidin, were found to have gastroprotective effects 

in rats with aspirin-induced erosions by increasing the thickness of the gastric mucus (Kumar et al., 

2013). In a study by Obioma et al. (2018), unripe Musa paradisiaca ethanolic extract was found to have 

the potential to heal ulcers and may be suggested as part of the diet for individuals who are at a high risk 

of developing gastric ulcers due to aspirin treatment.  

Natural antioxidants derived from herbs have been found to offer significant protection against a 

variety of diseases, including gastric ulcers (Palle et al., 2018). Purified banana peel extract demonstrated 
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free radical scavenging activities against DPPH with the highest antioxidant effect and the smallest IC50 

values of 139.498 ppm (Jami’ah et al., 2018). Meanwhile, banana peel (Musa paradisiaca) was shown 

to have antioxidant activity by increasing OH radical scavenging ability, Fe2+ chelating ability, and 

MDA inhibition when the concentration of the extract was increased, paving the way for gastric ulcer 

treatments (IM et al., 2014).  

These explanations for our findings, coupled with the histopathological data, revealed the purified 

banana peel extract's beneficial effects on treating aspirin-induced gastric ulcers. Therefore, 

gastroprotective benefits may be attributed to decreasing gastric acid production, protecting the gastric 

mucosal lining, or eradicating H. pylori. The gastroprotective activity of the purified extract from Musa 

paradisiaca var. sapientum peel is attributed to the presence of bioactive components with anti-ulcer 

activities, such as phenolics, flavonoids, tannins, leucocyanidin, and saponins (Farzaei et al., 2015; 

Pereira and Maraschin, 2015). Additionally, banana peel extract may enhance the protection of mucosal 

tissues and promote ulcer healing because of the presence of aqueous polysaccharides, which are major 

agents that coat the mucosa. 
 

CONCLUSION  

In conclusion, the banana peel purified extract contained total phenolic, flavonoid, and tannin 

compounds that are associated with banana peel's gastroprotective properties. In this study, it was 

demonstrated that purified banana peel extract exhibits a superior gastroprotective effect against aspirin-

induced ulcers compared to standard medication (sucralfate). 
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