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ABSTRACT 
 
Traditionally, Fei banana or ranggap banana (Musa Troglodytarum L) was used for anti-diabetes treatment at Mount Galunggung, West Java. The 
purpose of this study was to verify the antidiabetic activity of the ethanol extract of ranggap banana. The study began with the collection of ingredients, 
maceration, phytochemical screening, and antidiabetic testing of male mice with the alloxan method. All mice measured initial fasting blood glucose 
levels first, then injected with alloxan at a dose of 145 mg/kg BW as subcutaneous. Then the antidiabetic effect was tested by dividing 7 male white 
mice (each group consisted of 3 mice),  2%), negative control (PGA 2% + alloxan), positive control, (PGA 2% + alloxan + glibenclamide 0.45 mg / kg 
BW and four test groups (PGA 2% + alloxan + test 1 (50 mg/200g BW), PGA 2% + alloxan + test 2 (100 mg/200g BW, PGA 2% + alloxan + test 3 
(150 mg / 200g BW), and PGA 2% + alloxan + test 4 (200 mg/200g BW). The results showed that test 3 had the best effect of antidiabetic activity on 
decreasing blood glucose levels in mice meaning the Fei bananas had the potential for antidiabetic treatment. It is recommended to determine the 
structured content to find out which compounds are efficacious for antidiabetic. 
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INTRODUCTION 
 
According to WHO (World Health Organization) data, diabetics 
in Indonesia ranks 4th largest in the world. Diabetes mellitus is 
one example of a degenerative disease which has recently become 
a hot topic of discussion among various groups and is no longer 
the consumption of doctors 1. Diabetes for all age groups around 
the world is estimated at 2.8% in 2000 and 4.4% in the year 2030. 
The number of diabetics is estimated to increase from 171 million 
in 2000 to 366 million in 2030. The number of people with 
diabetes in Indonesia according to WHO data in 2009 reached 8 
million and is predicted to increase to more than 21 million by 
2025. very high in men than women, but women have a higher 
risk of developing diabetes than men 2.3. Treatment of diabetes 
mellitus is a chronic and lifelong treatment. The use of synthetic 
drugs for the treatment of diabetes mellitus for a long time can 
cause undesirable side effects 4.  
 
One alternative is to do research on traditional medicine that has 
the effect of hypoglycemia. Traditionally and for generations, 
residents in the villages of the foot of Mt. Galunggung, 
Tasikmalaya, West Java, use ranggap (Sundanese) bananas to 
treat diabetes.  and bananas are also believed by the community 
as a generator of passion for sluggish men. For diabetes, they treat 
it by eating ripe bananas every day at least 4.5 times and it can 
reduce blood sugar 5,6. anana that has a uniqueness because of the 
direction of the sign-up. So far the area of distribution is known 
to be from Maluku, Papua to the Pacific (Solomon, Samoa, Fiji 
etc.). Another unique feature of the banana sky stick is the higher 
content of carotene than other types of bananas. This can be 
marked by the color of orange flesh 8. Based on this fact, the study 
of the antidiabetic activity of frei bananas ethanol extract was 
carried out in order to prove the trust of the community. 
 

MATERIALS AND METHODS 
 
Materials Plant 
 
The materials used in the form of ripe ranggap bananas were 
obtained from smallholder plantations in the village of Linggajati, 
the Foot of Mt. Galunggung, Tasikmalaya, West Java 
 
Chemical material 
 
70% ethanol, toluene, Mayer reagent, Dragendorff reagent, 
Lieberman-Burchard reagent, chloroform, ammonia, 2N 
hydrochloric acid, 1% gelatin, iron (III) chloride, magnesium 
powder, amyl alcohol, ether, vanillin 10 % in concentrated 
sulfuric acid, and 5% potassium hydroxide solution, PGA, 
glucose, and glibenclamide tablets. All ingredients used were of 
analytical grade. 
 
Equipment 
 
Moisture analyzer, Rotary Evaporator (Buchiâ), macerator, 
analytical balance, sonde oral, syringe, glucose meter 
 
Animal Test 
 
The animal test used was white mice (Rattus novergicus), Wistar 
strains, male, age 2-3 months, healthy and had normal activity, 
body weight between 150-250 g. Before being used for testing, 
all mice were adapted first for approximately one week and their 
health was observed. Ethical approval (No. 462/UN6. 
KEP/EC/2018) for testing with animals was applied to the 
Research Ethics Committee, Universitas Padjadjaran.  
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Methods 
 
Ranggap bananas were collected and determined at the Plant 
Taxonomy Laboratory, Department of Biology, Faculty of 
Mathematics and Natural Sciences, Padjadjaran University, The 
Simplicia which was mashed was extracted by maceration using 
70% ethanol solvent based on modifications of Mustarichie et al. 
method 9. The extracted parameter was tested based on standard 
methods 10, 11. Farnsworth method 12 was performed to detect 
secondary metabolites of alkaloids, polyphenols, tannins, 
flavonoids, quinones, saponins, monoterpenoids, sesquiterpenes, 
steroids and triterpenoids. 
 
Testing Antidiabetic Activity 
 
Male white mice were divided into 7 groups (each group 
consisted of 3 mice), namely the normal control group, negative 
control, positive control, and four test groups. All mice were 
measured for initial fasting blood glucose levels first, then 
injected with alloxan at a dose of 145 mg/kg BW in s.c 
(subcutaneous). Mice were left for three days while still being fed 
and drinking. Three days after alloxan induction, fasting blood 
glucose levels were measured before treatment. Then the 
antidiabetic effect was tested by dividing 7 male white mice, 
namely the normal control group (PGA 2%), negative control 

(PGA 2% + alloxan), positive control, (PGA 2% + alloxan + 
glibenclamide 0.45 mg/kg BW and four test groups (PGA 2% + 
alloxan + test 1 (50 mg/200g BW.), PGA 2% + alloxan + test 2 
(100 mg/200g BW, PGA 2% + alloxan + test 3 (150 mg/200g 
BW), and PGA 2% + alloxan + test 4 (200 m200g BW). Each of 
these preparations was given orally with the same volume of 
administration (1 ml/200 g BW). The treatment was carried out 
for 8 consecutive days, fasting blood glucose was measured on 
the day before alloxan induced, three days after alloxan induction 
and the 2nd, 4th, 6th, and 8th days during treatment. Blood was 
obtained by cutting the tail of the mouse under the light, then 
blood glucose levels were measured using a glucometer. All data 
were analyzed by statistical analysis of variance (ANOVA) 
followed by Duncan's test 13. 
 
RESULTS   
 
Plant determination 
 
Determination of sample at the taxonomy laboratory of Biology 
Department, Faculty of Mathematics and Applied Sciences 
revealed that the  sample used was Musa Troglodytarum L 
 
Extractions: The yield of viscous extract was 10.20 % W/W. 

 
Table 1: Phytochemical screening of ethanolic extract from Musa 

troglodytarum L 
 

Secondary metabolites Ethanol extract 
Alkaloids + 

Flavonoids + 
Saponins + 

Polyphenolics + 
Tannins + 
Quinone + 

Monoterpenoids  and Sesquiterpenoids + 
Steroids  and Triterpenoids + 

Notes: (+): detected; (-): not detected 

 
Table 2: The pharmacognostic parameters of Musa troglodytarum L 

 
Parameters Plants Extract 

( %) 
Loss on drying 28.24 9.85 

Ethanol soluble extractive 12.51 5.36 
Water soluble extractive 12.61 8.63 

Water content 23.58 9.19 
Total ash content 23.27 32.70 

Acid insoluble ash 3.04 0.86 
Water soluble ash 7.24 9.85 

 
Table 3: Average Blood Glucose Level (mg/dl) of M. troglodytarum ethanol extract 

 
Time (day) Normal 

control 
Negative 
control 

Positive 
control 

Test 1 Test 2 Test 3 Test 4 

0 60.00 66.00 80.00 61.00 61.00 72.00 65.00 
1 58.07 458.00 425.67 394.00 397.67 342.00 328.67 
2 81.65 496.67 389.54 407.67 447.67 390.33 272.00 
4 59.33 489.33 357.33 239.33 355.00 401.33 377.67 
6 75.33 363.67 279.33 193.67 323.33 264.33 286.33 
8 54.60 326.07 213.57 171.38 201.42 252.40 299.57 

10 55.70 85.77 44.78 189.87 132.23 213.39 199.45 
Notes: Test 1 : PGA 2% + alloxan + extract 50 mg/200g BW; Test 2: PGA 2% + alloxan + extract 100 mg/200g BW; 

Test 3: PGA 2% + alloxan + extract 150 mg/200g BW; Test 4: PGA 2% + alloxan + extract 200 mg/200g BW 
 

Table 4: Percentage of decreased antidiabetic activity M. troglodytarum ethanol extracts on male white mice 
 

Time 
(day)  

Decreasing Relative Glucose Level (%) 
Positive control Test 1 Test 2 Test 3 Test 4 

1 22.61 8.98 6.50 32.15 23.19 
2 35.39 11.61 3.87 27.50 43.66 
4 39.51 45.97 24.56 24.59 18.88 
6 37.30 39.50 6.81 31.35 14.92 
8 42.88 39.92 36.42 26.70 2,64 

Notes: Test 1 : PGA 2% + alloxan + extract 50 mg/200g BW; Test 2: PGA 2% + alloxan + extract 100 mg/200g 
BW; Test 3: PGA 2% + alloxan + extract 150 mg/200g BW; Test 4: PGA 2% + alloxan + extract 200 mg/200g BW 
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Fig 1: Graph of relative blood glucose level (%) M. troglodytarum ethanol extracts on male white mice 
Notes: Test 1 : PGA 2% + alloxan + extract 50 mg/200g BW; Test 2: PGA 2% + alloxan + extract 100 mg/200g BW; Test 3: PGA 2% + alloxan + 

extract 150 mg/200g BW; Test 4: PGA 2% + alloxan + extract 200 mg/200g BW 
 

 
 

Fig. 2: Graph of percentage reduction in antidiabetic activity M. troglodytarum ethanol extracts on male white mice 
Notes: Test 1 : PGA 2% + alloxan + extract 50 mg/200g BW; Test 2: PGA 2% + alloxan + extract 100 mg/200g BW; Test 3: PGA 2% + alloxan + 

extract 150 mg/200g BW; Test 4: PGA 2% + alloxan + extract 200 mg/200g BW 
 

Table 5: ANOVA Calculation Results Antidiabetic Activity of M. troglodytarum ethanol extracts on male white mice 
 

Variation source db JK KT F cal F tab 
Treatment 6 861702.97 143617.20 10.72 2.44 

Error 28 375070.78 13395.38 
  

Total 34 1236773.74 
   

 
 
DISCUSSION 
 
Collecting and Plant Determination 
 
The materials used in the form of ripe ranggap bananas were 
obtained from smallholder plantations in the village of Linggajati,  

 
the foot of Mt. Galunggung, Tasikmalaya, West Java. Plant 
determination at Laboratory of Taxonomy, Biology Department, 
Faculty of Mathematics and Applied Sciences, Universitas 
Padjadjaran revealed that the sample used was the Musa genus 
and the Musa troglodytarum. Linn. species. 
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Extraction  
 
Extraction of cold ways in the form of maceration with ethanol 
was chosen in this study, because the substances contained which 
were thought to be antidiabetic efficacy were unknown, whether 
the compounds were heat-resistant or not 10, 11. Ethanol was 
selected as a solvent in the extraction process because it had high 
solubility, most of the secondary metabolites were insoluble, not 
toxic, and were inert so they do not interfere with other 
components. The use of ethanol as a solvent could prevent the 
growth of molds and bacteria in the extract, so as to minimize the 
occurrence of contamination in the extract. The low ethanol 
boiling point facilitated the evaporation process in the process of 
extracting extracts and extract contact with less heat of 14-16. 
 
Phytochemical Screening 
 
The results of the phytochemical screening test for ethanolic 
extract of M. troglodytarum showed the content of alkaloids, 
flavonoids, saponins, quinones, monoterpenoids, 
sesquiterpenoids, steroids and triterpenoids. The results of the 
phytochemical screening can be seen in Table 1. As shown the 
ethanolic extract from M. troglodytarum L. the metabolite was 
quite similar to the Musa paradisiaca reported by Onyenekwe 
et.al 17. Ogbonna Obiageli et.al 18, however, mentioned that some 
bananas in Nigeria did not contain tannin and alkaloids. This 
difference in the content of secondary metabolites was thought to 
be due to the origin of the plant and where the nutrient content of 
the soil would affect the chemical content of the plant. 
 
Pharmacognostic Parameters 
 
Pharmacognostic parameters referred to Indonesian 
Pharmacopoeia IV 19 and Indonesian Materia Medika 20. Table 2 
showed the results of pharmacognostic parameters from the 
banana fruit and its ethanol extract. The water content of the 
extract was 9.19% which met the requirements of the water 
content in extract 10. The content of the extract was soluble in 
water and the extract obtained was quite large. According to ED-
informatics 21 bananas contain 74% water, 23% carbohydrates, 
1% protein, 0.5% fat, and 2.6% fiber which each value varies 
depending on the cultivar, the level of maturity and growth 
conditions. Pharmacopeia parameters of Pharmacopoeia IV  and 
Materia Medika Indonesia slightly difference from the WHO 
guidelines 22 mentioned above for the safety of herbal medicines. 
 
Results of Testing Antidiabetic Activity 
 
Testing of the antidiabetic activity of the ethanol extract of banana 
fruit considered in male white mice obtained results of 
measurements of mice fasting blood glucose levels (mg/dL) are 
shown in Table 3. Then the relative fasting blood glucose levels 
were calculated by comparing fasting blood glucose levels of 
mice on the 1st, 2nd, 4th, 6th and 8th days of blood glucose levels 
on day 0 shown in Fig. 1. The percentage reduction in antidiabetic 
activity of banana extracts was considered in some test tests 
shown in Table 4 and clarified in graphical form as in Fig. 2. 
 
Based on the graph of the average blood glucose level (mg/dL), 
relative blood glucose level (%), and the percentage decrease in 
antidiabetic activity of positive control group, test group 1, group 
test 2, test group 3, and test group 4 provided antidiabetic activity.  
 
Actually, the traditional use of all parts of the Banana plant for 
medicinal uses has been known in any country has traditionally 
reviewed and reported 23. The flowers are used in treating 
bronchitis, dysentery, menorrhagia, and ulcers24. Cooked flowers 
are used to treat diabetes. The astringent plant sap is given in 
cases of hysteria, epilepsy, leprosy, fevers, hemorrhages, 
dysentery and diarrhea, and it is applied to hemorrhoids, insect 

and other stings and bites.  Young leaves are placed as poultices 
on burns and other skin afflictions. The astringent ashes of the 
unripe peel and of the leaves are taken in dysentery and diarrhea 
and are also used for treating malignant ulcers. The roots are 
administered in digestive disorders, dysentery, and other 
ailments. It also has anthelmintic property. Banana seed mucilage 
is given in cases of catarrh and diarrhea in India. Antifungal and 
antibiotic properties are found in the peel and pulp of fully ripe 
Bananas. The plant is also used in inflammation, pain, and 
snakebite. Regarding the banana uses as antidiabetic activity was 
reported by Kumar et .al 25 who studied the antidiabetic activities 
of methanolic extracts of the mature green fruit of Musa 
paradisiaca. Singh et.al. 26, reported the effect of Musa 
paradisiaca on blood glucose level (BGL) of normal & diabetic 
mice.  
 
So far there is no scientific report mentioning the use of Musa 
troglodytarum L for antidiabetic treatment. However, there was a 
report of in vitro antioxidant and antidiabetic activity of Musa 
balbisiana Colla extracts, i.e., root extract 27. Fitriani et al 28 
studied the effect on hyperglycemia, hyperlipidemia and 
augmented oxidative stress in diabetes mellitus of banana peel 
extract, Laksmi et al 29 mentioning that the ethanolic extracts and 
the hexane and chloroform fractions of leaves and fruit peels of 
Musa paradisiaca showed promising antidiabetic activity in STZ-
s model. Nguyen et al 30 even mentioned that the stem juices from 
Musa paradisiaca to find out the real differences from each 
treatment group on the activity of decreasing blood glucose 
levels, the experimental data was tested using the variance 
analysis method (ANOVA) whose results can be seen in Table 5. 
Based on data from the analysis of the Duncan test with 95% 
confidence it was seen that the negative control group was in a 
different subset with the positive control group, test group 3, and 
test group 1. This showed that the test group 3 test and group 1 
and groups positive control had a different effect on the decrease 
in mice blood glucose levels when compared to negative controls. 
Test group 2 and test group 4 were in two subsets namely a subset 
of negative control groups and a subset of positive control groups, 
test group 1, and test group 3. Test 3 showed the highest 
antidiabetic activity compared with negative controls, followed 
by test group 1, test 4, and test 2. 
 
CONCLUSION 
 
The results of this study can be concluded that the extracted 
ethanol of Fei bananas provided diabetes activity. Test group 3 
with  150 mg extract/200g BW followed by the test group 1 150 
mg extract/200g BW showed the most effective antidiabetic 
activity. whereas the test group 4 with 200 mg extract /200g BW  
and test 2 with 100 mg extract/200g BW showed antidiabetic 
activity but the activity was not significant with negative control.  
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