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Abstract 
Banana peel is a waste that has the potential as an anti-obesity agent 
due to its nutritional and phytochemical content. This study aims to 
analyze and compare the content of macronutrients, micronutrients, 
and phytochemical compounds in raja banana peel extracts. The 
maceration method was performed during the preparation of 
extracts by using ethanol and acetone solvents. The nutritional and 
phytochemical contents of the extracts were compared to determine 
which solvent produced the optimum anti-obesity properties. The 
ethanol extract consists of water (17,68%), minerals (22,76%), 
protein (3,50%), carbohydrates (47,98%), and vitamin C (0,82%). 
The phytochemical content includes flavonoids (73,38 mgQE/g), 
tannins (0,32%), and chrysin (1,16 mg/L). In conclusion, the ethanol 
extract of Raja banana peel contains higher nutrients and 
phytochemicals than the acetone extract, showing greater potential 
as an anti-obesity agent. Further research is needed to test its 
bioactivity in vivo or in vitro. 

Keywords: Raja banana peel, Ethanol, Acetone, Phytochemicals, Anti-
obesity 

 
Abstrak 
Kulit pisang merupakan limbah yang berpotensi sebagai agen anti -
obesitas karena kandungan nutrisi dan fitokimianya. Penelitian ini 
bertujuan untuk menganalisis dan membandingkan kandungan zat 
gizi makro dan mikro serta senyawa fitokimia pada kulit pisang 
raja. Metode maserasi dilakukan saat penyiapan ekstrak dengan 
menggunakan pelarut etanol dan aseton. Kandungan nutrisi dan 
fitokimia ekstrak dibandingkan untuk menentukan pelarut mana 
yang menghasilkan sifat anti-obesitas yang optimal. Ekstrak etanol 
mengandung kadar air sebesar 17,68%, mineral 22,76%, protein 
3,50%, karbohidrat 47,98%, dan vitamin C 0,82%. Kandungan 
fitokimia meliputi flavonoid sebesar 73,38 mgQE/g, tanin sebesar 
0,32%, dan krisin sebesar 1,16 mg/L. Sebagai kesimpulan, ekstrak 
etanol kulit pisang raja mengandung nutrisi dan fitokimia yang 
lebih tinggi daripada ekstrak aseton, menunjukkan potensi yang 
lebih besar sebagai agen anti-obesitas. Penelitian lebih lanjut 
diperlukan untuk menguji bioaktivitasnya secara in vivo atau in 
vitro. 

Kata Kunci: Kulit pisang raja, Etanol, Aseton, Fitokimia, Anti-
Obesitas 
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Introduction 

The rapid development of digital technology has 
influenced people's lifestyles, including reduced 
physical activity and increased consumption of 
foods containing high levels of fat, sugar, and 
salt; thus contributing to the rising prevalence of 
obesity (Woessner et al., 2021). By 2030, it is 
estimated that around 50% of the global adult 
population will be overweight or obese (World 
Obesity Federation, 2025), including Indonesia, 
where the obesity rate among adults is 23,4% 
(Kemenkes RI, 2023). This condition not only 
poses serious health risks but also increases the 
economic burden on countries, projected to rise 
by 3,2% by 2060 if current trends continue 
(Okunogbe et al., 2022).  

Obesity management typically involves 
lifestyle changes, pharmacological treatments, or 
surgical procedures (Brown, 2023). However, 
the long-term effectiveness of these strategies is 
often limited by low motivation and lack of 
consistency. Therefore, there is a need for safe 
and practical alternatives, such as the use of 
natural ingredients containing bioactive 
compounds with anti-obesity potential through 
several mechanisms; i.e., enhanced lipolysis, 
increased energy expenditure, and reduced food 
intake (Pakpahan et al., 2024).  

The use of agricultural by-products as a 
source of functional ingredients, especially those 
derived from food crops, has received 
considerable attention. Bananas are a common 
food crop worldwide, but their peels, like other 
agricultural by-products, are often discarded 
(Masuku, 2021). Banana peels have the potential 
to be transformed into functional foods because 
they have historically been consumed as food 
and medicine in several regions of the world. 
Many studies have reported the bioactive 
chemical content of banana peels and their 
associated biological activities, which seem to 
provide a rationale for the proposed use of 
banana peels in several food industries (Zaini et 
al., 2022). Banana peels show great potential to 
be developed into functional foods and 
beneficial nutraceuticals (Zaini et al., 2022). 
Functional foods are foods that are consumed as 
part of a normal diet and contain active 
components that have the potential to improve 
health or reduce the risk of acquiring particular 
diseases (Wahyuni et al., 2023). 

Banana peels contain nutrients and 
phytochemicals that are beneficial in obesity 
management. Our previous research (Devina et 

al., 2023-2025) reported that raja banana peel 
contains carbohydrates, fat, protein, crude fiber, 
minerals, and water. We also detected quercetin, 
a phytochemical compound with a positive effect 
on weight management. However, the chrysin 
compound, which is thought to also play a role in 
obesity, was not detected and may play a role in 
reducing body weight in obese mouse models.  

Isolation of active substances in banana 
peels involves the solvent extraction method by 
separating the chemical components of a 
mixture using a solvent or assay solution 
(Cegledi et al., 2024). Therefore, the use of the 
appropriate solvent significantly affects the yield 
of extracts. Chrysin and quercetin are flavonoid 
compounds. Previous research shows that an 
effective solvent for dissolving flavonoid 
compounds is ethanol with a concentration of 
50-80% (Hakim & Saputri, 2020). Another 
solvent that can dissolve flavonoid compounds is 
acetone. A previous study reported that 
extraction with 80% acetone solvent with 5x re-
maceration resulted in a higher yield compared 
to extraction with n-hexane and ethyl acetate 
solvents (Zirconia et al., 2015). 

The selection of extraction methods must 
consider the nature and characteristics of the 
compounds being sought because the extraction 
method affects both physical properties and the 
stability of the resulting products. One simple 
extraction method is the cold extraction method, 
namely maceration (Nurmawati et al., 2022). 
Maceration is a process of extracting bioactive 
compounds from plant materials by soaking 
them in a suitable solvent at room temperature, 
usually with occasional stirring over a certain 
period (Zhang et al., 2018).  

Due to the high prevalence of obesity and 
the limited research on the use of agricultural 
by-products for obesity treatment, this 
preliminary study aimed at evaluating potential 
anti-obesity properties in ethanol and acetone 
extracts of raja banana peels. A solvent that 
facilitates the optimum yield of nutrients and 
phytochemicals will be used in a subsequent 
study to investigate the effect of banana peel 
extract on obese rats. 

 
 

Methods 

This study used ripened raja banana peels 
obtained from a fruit seller in Klaten City, 
Central Java, Indonesia. Ethanol and acetone 
solvents were purchased from a local supplier 
(CV De Access). Standard chrysin (Sigma 
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Aldrich-C80105) and quercetin (TCI-P0042) 
were used for identifying the bioactive 
compounds in ethanol and acetone extracts of 
raja banana peels. 

The flour from raja banana peels from our 
previous study (Devina et al., 2023-2025) was 
used during extract preparation for this present 
study. The extraction process itself was slightly 
different from the method used by Devina et al. 
(2023). The modifications include the use of 
ethanol and acetone solvents as suggested by 
Aboul-Enein et al. (2016), as well as an increase 
in the number of repeated macerations to five 
times, while our previous study used methanol 
and performed only two macerations. The 
extraction process was carried out at the 
Phytochemical Laboratory, Universitas Setia 
Budi, Surakarta. In brief, 800g of banana peel 
flour was soaked in 8L of 80% ethanol or 
acetone with a 1:10 ratio for three days. After 
that, the filtrates were re-dissolved 4 times in 
the same solvent with 1:8, 1:6, 1:4, and 1:2 ratios 
for two days to obtain a clear extract. The use of 
a gradual solvent ratio starting from 1:10 to 1:2 
was due to efficiency and optimization of solvent 
use as well as to avoid solvent saturation. In the 
early stages, more solvents were used to extract 
very soluble compounds. Then, in the next stage 
with less solvent, we targeted the remaining 
active compounds that may not have been fully 
extracted. This solvent usage ratio is modified 
from Devina et al. (2023), which uses solvent 
ratios of 1:10, 1:5, and 1:3, and from Silmi et al. 
(2023), which uses solvent ratios of 1:8 and 1:6. 
The first to the fifth filtrates were mixed and 
concentrated using a rotary evaporator at 80 
rpm and 800C. Finally, the extract was dried 
using an oven at 45-500C, resulting in a thick 
extract. The extracts were stored in the 
refrigerator at 40C before further analysis. 

There are several analytical methods used 
to measure the nutritional and phytochemical 
content of the extracts. The analysis method 
used to determine the water content is 
thermogravimetry. Mineral content is analyzed 
by the dry method. The Kjeldahl method was 
used to analyze protein content, while the 
Soxhlet method was used to analyze fat content. 
The different methods are used to determine the 
carbohydrate content. For measuring the levels 
of vitamin C, flavonoid, and tannin in the 
extracts, we use the spectrophotometric method 
with wavelengths of 271 nm, 415 nm, and 725 
nm, respectively. The Folin-Ciocalteau method 
was performed to analyze phenol content. 
Anthocyanin content was analyzed by pH 

differential and the DPPH method was used to 
analyze antioxidant content. The method used to 
determine the content of quercetin and chrysin 
in banana peel extracts was High Performance 
Liquid Chromatography (HPLC) which refers to 
the previous research by Devina et al. (2023). 
The HPLC system consists of a cylindrical 
reverse-phase C18 column with dimensions of 
250 mm × 4,6 mm and a particle size of 5 
micrometers. The sample injection volume was 
20 microliters, with a mobile phase flow rate of 
1 mL/min. The mobile phase used was a mixture 
of acetonitrile and methanol with a ratio of 
65:35 (v/v). Detection of chrysin and quercetin 
was carried out by using wavelengths of 369 nm 
and 268 nm, respectively. Each test was 
performed in duplicate.  

The levels of nutrients and phytochemicals 
were reported as mean values and standard 
deviations. The data obtained from HPLC were 
presented as chromatograms and the 
concentrations of chrysin and quercetin were 
reported in mg/L. This present study has been 
approved by the Research Ethics Committee of the 
Faculty of Medicine, Sebelas Maret University (No. 
247/UN27.06.11/KEP/EC/2024). 
 
 

Result and Discussion 

Table 1. Nutrients and phytochemicals of 
ethanol and acetone extracts of raja 
banana peels 

Parameter Results 
Ethanol 
extract 

Acetone 
extract 

Carbohydrate (%) 47,9 ± 0,6 25,8 ± 0,5 
Protein (%) 3,5 ± 0,0 0,7 ± 0,0 
Fat (%) 8,0 ± 0,4 69,6 ± 0,5 
Crude fiber (%) 0,6 ± 0,0 1,5 ± 0,3 
Mineral (%) 22,7 ± 0,1 0,9 ± 0,0 
Water (%) 17,6 ± 0,2 2,8 ± 0,0 
Vitamin C (%) 0,8 ± 0,0 0,0 ± 0,0 
Flavonoids 
(mgQE/g) 

73,3 ± 0,6 72,5 ± 0,1 

Chrysin (mg/mL) 1,1 ± 0,3 0,4 ± 0,1 
Phenol (%) 0,8 ± 0,0 0,9 ± 0,0 
Tannin (%) 0,3 ± 0,0 0,1 ± 0,0 
Anthocyanin (ppm) 474,7 ± 36,0 2019,0 ± 14,8 
Antioxidant (% 
inhibition) 

81,3 ± 1,6 88,8 ± 0,5 

 
The extraction of raja banana peel yielded 34,2% 
ethanol extract and 26,8% acetone extract. The 
results of nutritional and phytochemical 
analyses are presented in Table 1. It can be seen 
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that the ethanol extract contains higher levels of 
carbohydrates, protein, minerals, water, vitamin 
C, flavonoids, and tannin compared to the 
acetone extract. In contrast, the acetone extract 
has higher levels of fat, crude fiber, phenol, 
anthocyanin, and antioxidant compared to the 
ethanol extract.  

Figure 1, shows the results of HPLC 
analysis of chrysin in ethanol and acetone 
extracts of raja banana peels compared to the 
standard chrysin chromatogram. In the ethanol 
and acetone extracts of raja banana peel, there 
were several chromatogram peaks and the 
chrysin peaks appeared at a retention time of 
2,037 in Figure 1a and 2,063 in Figure 1b. Those 
peaks were close to the retention time of the 
chrysin standard peak; i.e., 2,067 minutes 
(Figure 1c). The concentration of chrysin in the 
extracts is calculated using the linear regression 
formula generated from the standard curve; i.e, y 
= 89,9x + 35,1 (Figure 1d), with y representing 
the area undercurve and x representing the 
concentration of chrysin. By using this formula, 
it can be determined that ethanol and acetone 
extracts of raja banana peels contain 1,1 mg/mL 
and 0,4 mg/mL of chrysin, respectively. 

The results from HPLC did not show any 
peak indicating the presence of quercetin in the 
ethanol or acetone extracts of raja banana peel 
(Figure 2a and 2b). Figure 2c shows that there is 
a chromatogram peak in the standard quercetin 
with a retention time of 3,283 minutes. Thus, the 
levels of quercetin in both extracts were not 
calculated. 
 

 
a 

 

 
b 

 
c 

 
d 

Figure 1. Chrysin chromatogram of (a) the 
ethanol extract and (b) the acetone 
extract of raja banana peel, (c) 
chromatogram of standard chrysin, 
and (d) chrysin standard curve. 

 

 
a 

 
b 

 
c 

y = 89,9x + 35,1

0.0

200.0

400.0

0.0 0.5 1.0 1.5 2.0

R
es

p
o

n
se

 (
m

A
U

.s
)

Amount (mg/mL)

Standard Chrysin Curve



   
  
Aceh. Nutri. J.    Vol: 10, No: 2, 2025 455 

 

 
d 

Figure 2. Chromatograms of ethanol (a) and 
acetone (b) extracts of raja banana 
peels did not show quercetin peaks, 
chromatogram of standard quercetin 
(c), and quercetin standard curve (d). 

 
Overall, the nutritional and phytochemical 

contents were higher in the ethanol extract than that 
in the acetone extract (Figure 3). In the present study, 
the yield of ethanol and acetone extracts of raja 
banana peels is higher than that in previous research 
using the same method and solvents; i.e., 34,2% and 
26,8% vs  24,2% and 25,7% (Gultom et al., 2020).  Our 
present study shows that the carbohydrate content in 
ethanol extract was higher than that in acetone extract 
but lower than that in our previous study (Devina et 
al., 2023). Banana peels contain complex 
carbohydrates that have promising effects on weight 
loss, which may be associated with improving host 
metabolism by regulating gut flora (Fu et al., 2021). 
The protein content in the ethanol extract is higher 
than that in the acetone extract and also higher than 
that in the previous study (Devina et al., 2023). 

Another previous study reported that banana 
peels contain all essential amino acids, such as lysine 
(7,2%), isoleucine (6,9%), leucine (5,9%), and 
threonine (5,8%), which play an important role in 
supporting muscle growth, increasing metabolism, 
and controlling body weight (Angelis, 2025). Banana 
peels show a protein content that is not high but of 
good quality in terms of essential amino acids (Angelis, 
2025). The fat content in acetone extract is higher than 
that in the ethanol extract and higher than that in the 
methanol extract (Devina et al., 2023). The high level 
of fat in the acetone extract in this present study is 
attributable to acetone which is a non-polar solvent; 
thus, it can dissolve lipids optimally. A previous review 
reported that banana peels have >40% of total fatty 
acids derived from polyunsaturated fatty acids, such 
as α-linolenic acid and linoleic acid (Wani & Dhanya, 
2025). Linoleic acid can increase metabolism and 
reduce fat levels in the liver and linolenic acid can 
reduce inflammation in obesity (Wani & Dhanya, 
2025). The limitation of our study is that there is no 
supporting data for specific fat in the acetone extract.  

 
a 

  
b 

  
c 

 
d 

Figure 3. Comparison of nutrients and 
phytochemicals of raja banana peel 
extracts: (a) nutritional content (%), 
(b) flavonoid (mg QE/g), (c) chrysin 
(mg/L), and (d) vitamin C (mg/100g). 
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The crude fiber in the acetone extract is 

higher than that in the ethanol extract and 
higher than that in the methanol extract (Devina 
et al., 2023). Banana peels contain high dietary 
fiber (40–50%). This fiber consists of insoluble 
fiber (30–45%), such as cellulose and lignin, 
which helps increase stool volume and speed up 
bowel movements, and soluble fiber (5–10%), 
such as pectin, which plays a role in stabilizing 
blood sugar levels and lowering cholesterol 
levels (Wani & Dhanya, 2025).  

The level of minerals in the ethanol extract 
is higher than that in the acetone extract and 
methanol extract (Devina et al., 2023). Banana 
peels contain minerals such as potassium (1485 
mg/100g) and magnesium (179 mg/100g) 
(Amini Khoozani et al., 2019). The level of water 
in the ethanol extract is higher than that in the 
acetone extract but is lower than Devina et al. 
(2023) study. The level of vitamin C in the 
ethanol extract is higher than that in the acetone 
extract and is higher than that in previous 
research using the same method and solvents 
(Gultom et al., 2020). The previous research 
reported the levels of vitamin C in ethanol and 
acetone extracts of white sweet potato leaf are 
189,4 mg and 228,3 mg, respectively (Gultom et 
al., 2020). Vitamin C from fruits and vegetables 
can protect healthy cells from oxidative damage 
and act as a free radical scavenger in the body (Ji 
& Qiu, 2022). A previous study reported that 
people living with obesity have lower levels of 
vitamin C (Jampilek & Kralova, 2020). 
Antioxidants in vitamin C can reduce body 
weight in obese mice (Pandiangan et al., 2022). 
In adipocytes of obese mice, vitamin C causes a 
significant increase in glycerol outflow 
(Imessaoudene et al., 2022). 

The level of flavonoid in this present study is 
higher than that in the Sirih Cina ethanol extract 
(Pratiwi et al., 2023). Flavonoids in bananas, such 
as quercetin, kaempferol, myricetin, and cyanidin, 
act as scavengers of free radicals and reactive 
nitrogen species (Wani & Dhanya, 2025) and show 
lipoxygenase inhibition which can help reduce 
inflammation and improve fat metabolism (Al-
Khayri et al., 2022). In this study, the phenol 
content in the acetone extract of raja banana peel 
was higher (0,9%) compared to that in the ethanol 
extract (0,8%). Our research results are in line 
with the research of Aboul-Enein et al. (2016) 
where the phenol content in the acetone extract 
was higher than that in the ethanol extract. Phenol 

can reduce levels of inflammatory cytokines such 
as TNF-α, IL-6, and CRP, as well as increase the 
production of anti-inflammatory compounds that 
help reduce inflammation in obese individuals 
(Randenia et al., 2024).  

The level of tannin in the ethanol extract 
was higher (0,3%) compared to that in the acetone 
extract (0,1%). The difference in tannin content in 
the ethanol and acetone extracts can be influenced 
by the polarity of the solvent used in the extraction 
process. The ethanol solvent is more effective in 
extracting tannins because its polarity is moderate 
and its solubility is good for polar compounds such 
as tannins. The results of this study differ from the 
study of Gultom et al. (2020) where the level of 
tannin in the ethanol extract was lower (0,7%) 
compared to the acetone extract (1,3%). This 
difference is due to the difference in samples used 
and the number of macerations during extraction. 
A review article concluded that tannins play a role 
in lipid metabolism by inhibiting fat accumulation, 
increasing fatty acid oxidation, and suppressing 
lipid synthesis (Marrone et al., 2024). In addition, 
tannins also have the potential to prevent obesity 
through antioxidant mechanisms.  

The level of anthocyanin was higher in the 
acetone extract (2019,0 ppm) compared to that in 
the ethanol extract (474,7 ppm). The results of 
this study differ from another study which 
reported that the anthocyanin content in hibiscus 
flower extracted with 80% ethanol solvent is 
1853,8 ppm (Agustin & Ismiyati, 2015). In 
addition, another study by Mulyana et al. (2024) 
reported that the anthocyanin content in Jawer 
Kotok Daun Ungu plants extracted with 80% 
acetone solvent is 3,6 ppm. Anthocyanin can 
inhibit glucose absorption, have high antioxidant 
activity and have a mechanism for inhibiting the 
α-glucosidase enzyme in the small intestine 
(Hardono et al., 2024). The antioxidant level in 
this present study is higher than that in the 
previous research using the same method and 
solvents, which reported the levels of antioxidant 
in ethanol and acetone extracts of white sweet 
potato leaf are 47,2% and 64,2% (Gultom et al., 
2020). Research shows that antioxidants increase 
the activity of the superoxide dismutase enzyme 
and reduce malondialdehyde levels in the livers 
of hypercholesterolemic rat models by protecting 
cells from oxidative stress and reducing lipid 
peroxidation levels (Ulfa et al., 2020).  

The ethanol extract contains chrysin of 1,1 
mg/mL and the acetone extract contains chrysin 
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of 0,4 mg/mL, while the quercetin compound 
was not detected in both extracts. The 
concentration of these two compounds is 
different from the results of our previous study 
which showed that no chrysin compound was 
detected in the methanol extract of banana peel 
(Devina et al., 2025). This difference is due to the 
difference in solvents used and the number of 
macerations. Chrysin has higher solubility in 
ethanol and acetone solvents compared to 
methanol (Dong et al., 2021). In this study, 80% of 
ethanol and acetone solvents were used. The 
results of this study are in line with the study 
conducted by Parappa et al. (2023), which 
reported that ethanol is the best solvent used for 
the extraction of chrysin from propolis which 
produced the highest chrysin content of 0,085% of 
the sample weight. The concentration of chrysin in 
our study was lower than the previous study due 
to the differences in the types of plants and the 
extraction method. Chrysin inhibits adipogenesis 
by modulating the key adipogenic transcription 
factor PPARγ. Increased adipogenesis leads to 
obesity and targeting adipogenesis has the 
potential to regulate adipose tissue development 
(John & Arockiasamy, 2021). 

Quercetin was not detected in both ethanol 
and acetone extracts of this present study even 
though our previous study had detected a 
quercetin compound in the methanol extract of 
raja banana peels with a concentration of 0,3 
mg/dL (Devina et al,, 2025). The levels of 
quercetin content in plantain vary from 32,3 to 
125,0 μg/g  which is influenced by the type of 
solvent and the number of macerations during the 
extraction process (Maheshwari et al., 2022). This 
research is in line with the previous research by 
Shofia et al. (2024) which reported that the 
concentration of quercetin was higher in methanol 
extract (0,78 ppm) than in the ethanol extract 
(0,76 ppm) of red dragon fruit peels. Our study 
used 80% ethanol as a solvent, but the balance of 
ethanol-water polarity greatly influences the 
results of quercetin extraction. Research by 
Dwiwina et al. (2023) shows that 50% ethanol 
solvent was more effective in extracting quercetin 
from guava fruit than 70% ethanol (54,7 mg/kg vs 
28,8 mg/kg) (Dwiwina et al., 2023).  

It has been reported that quercetin helps 
reduce fat accumulation by inhibiting lipid 
synthesis and increasing fat breakdown, 
reducing the production of pro-inflammatory 
cytokines such as IL-1β, IL-6, and TNF-α, 

inhibiting inflammatory signaling pathways such 
as MAPK and NF-κB, increasing insulin 
sensitivity by inhibiting insulin resistance 
caused by inflammation, and regulating 
signaling pathways related to glucose 
metabolism, such as PPARγ and GLUT4, thereby 
lowering blood glucose levels. In addition, 
quercetin can affect the balance of intestinal 
microflora, which plays a role in lipid 
metabolism and weight regulation (Wang et al., 
2024). Our previous research found that there 
was a decrease in body weight and body fat 
percentage in obese mice, which is thought to be 
due to the quercetin content in banana peel 
extract which inhibits pancreatic lipase and 
lipogenesis (Devina et al., 2024).  

Ethanol is a more efficient solvent than 
acetone, yielding higher levels of nutrients and 
phytochemicals. The limitation of this study is 
that it can only calculate the concentration of 
chrysin, but it has not been able to calculate the 
concentration of quercetin. This is due to the 
difference in the type of solvent needed to 
extract the two compounds. Methanol solvents 
are only able to extract quercetin compounds, 
while ethanol and acetone solvents are more 
effective in extracting chrysin compounds. 
Therefore, further research is recommended to 
use each solvent separately to obtain both 
compounds optimally and test the effects of raja 
banana peel extract in vivo or in vitro. 

 
 

Conclusion 

The ethanol extract of raja banana peels contains 
higher carbohydrates, protein, minerals, water, 
vitamin C, flavonoids, chrysin and tannin than 
the acetone extract. Therefore, the ethanol 
extract of raja banana peel has the potential to 
be developed as a nutraceutical for obesity 
treatment.  

Further research is needed to determine the 
specific carbohydrate, protein, fat, and mineral 
contents and to analyze the specific active 
compounds in the ethanol extract of raja banana 
peel that serve as anti-obesity properties. Raja 
banana peel extract can be an herbal plant that has 
potential as an alternative therapy for obesity by 
inhibiting pancreatic lipase. Future research is 
directed to investigate the use of other solvents for 
isolating the pure compounds of quercetin and 
chrysin contained in raja banana peel extract and 
test them in vitro and in vivo. 



   

   

458 Identification of nutritional and phytochemical content … Susilawati et al. 

 

Acknowledgments  

This study was supported by the Ministry of 
Education, Culture, Research and Technology 
through the Regular Fundamental Research 
Grant scheme (No: 086/E5/PG.02.00/PL/2024-
1076.1/UN27.22/PT.01.03/2024) and also 
Universitas Sebelas Maret through 
Strengthening Research Group Capacity (PKGR-
UNS A) Grant scheme (No: 
371/UN27.22/PT.01.03/2025). We thank Mr. 
Sukino, Mrs. Sri Liswardani, and Mrs. Retno 
Hartati for their help in preparing the extract 
and obtaining the data. 

 
 

References  

Aboul-Enein, A. M., Salama, Z. A., Gaafar, A. A., Aly, H. 
F., Bou-Elella, F. A., & Ahmed, H. A. (2016). 
Identification of phenolic compounds from 
banana peel (Musa paradaisica L.) as 
antioxidant and antimicrobial agents. Journal 
of Chemical and Pharmaceutical Research, 
8(4), 46–55. www.jocpr.com 

Agustin, D., & Ismiyati, I. (2015). Pengaruh 
konsentrasi pelarut pada proses ekstraksi 
antosianin dari bunga kembang sepatu. 
Jurnal Konversi, 4(2), 9. 
https://doi.org/10.24853/konversi.4.2.9-16 

Al-Khayri, J. M., Sahana, G. R., Nagella, P., Joseph, B. V, 
Alessa, F. M., & Al-Mssallem, M. Q. (2022). 
Flavonoids as potential anti-inflammatory 
molecules: A review. Molecules, 27(2901), 1–
24. 
https://doi.org/doi.org/10.3390/molecules2
7092901 

Amini Khoozani, A., Birch, J., & Bekhit, A. E. D. A. 
(2019). Production, application and health 
effects of banana pulp and peel flour in the 
food industry. Journal of Food Science and 
Technology, 56(2), 548–559. 
https://doi.org/10.1007/s13197-018-
03562-z 

Angelis, A. De. (2025). Banana peels as an 
alternative livestock nutritional source : 
Chemical composition and meta-analysis. 
Agricultural Research & Technology Open 
Access Journal, 29(1), 1–6. 
https://doi.org/10.19080/ARTOAJ.2024.29.
556435 

Brown, L. (2023). Taking another look at the 
management of obesity. SA Pharmaceutical 

Journal, 90(4), 14–22. 
https://doi.org/10.10520/ejc-
mp_sapj_v90_n4_a5 

Cegledi, E., Dobroslavić, E., Pedisić, S., Magnabosca, 
I., Zorić, M., Pavić, R., Šuto, M., Štargl, O., 
Repajić, M., & Elez Garofulić, I. (2024). Green 
approaches for the extraction of banana peel 
phenolics using deep eutectic solvents. 
Molecules, 29(15), 1–16. 
https://doi.org/10.3390/molecules2915367
2 

Devina, K. E., Indarto, D., & Susilawati, T. N. (2023). 
Development of the obesity nutraceutical 
from raja and kepok banana peels. 
Proceedings of the International Conference on 
Nursing and Health Sciences, 4(1), 289–296. 
https://doi.org/10.37287/picnhs.v4i1.1817 

Devina, K. E., Indarto, D., & Susilawati, T. N. (2025). 
Identification of quercetin and chrysin in 
banana peel extracts using High Performance 
Liquid Chromatography and Liquid 
Chromatography Mass Spectrometer for 
obesity treatment. Engineering Headway, 14, 
81–88. https://doi.org/10.4028/p-6IZ2xi 

Devina, K. E., Indarto, D., Susilawati, T. N., & 
Wiboworini, B. (2024). The effects of raja 
banana (Musa acuminata) peel extract on 
body weight, body mass index, body fat 
percentage, and visceral fat mass in male rats 
with obesity. Jurnal Gizi Dan Dietetik 
Indonesia (Indonesian Journal of Nutrition and 
Dietetics), 12(2), 115–125. 
https://doi.org/10.21927/ijnd.2024.12(2).1
15-125 

Dong, X., Cao, Y., Wang, N., Wang, P., & Li, M. (2021). 
Systematic study on solubility of chrysin in 
different organic solvents: The synergistic 
effect of multiple intermolecular interactions 
on the dissolution process. Journal of 
Molecular Liquids, 325(115180), 1–15. 
https://doi.org/10.1016/j.molliq.2020.1151
80 

Dwiwina, R. G., Achadiyani, Dhianawaty, D., Defi, I. 
R., & Atik, N. (2023). Preliminary 
identification and quantification of quercetin 
concentration and its comparison in Psidium 
Guajava L. (Guava) fruit ethanol extract 50% 
and 70%. Pharmacognosy Journal, 15(2), 
399–405. 
https://doi.org/10.5530/pj.2023.15.62 

Fu, J., Wang, Y., Tan, S., & Wang, J. (2021). Effects of 
banana resistant starch on the biochemical 
indexes and intestinal flora of obese rats 



   
  
Aceh. Nutri. J.    Vol: 10, No: 2, 2025 459 

 
induced by a high-fat diet and their 
correlation analysis. Frontiers in 
Bioengineering and Biotechnology, 
9(January), 1–14. 
https://doi.org/10.3389/fbioe.2021.575724 

Gultom, A. M. K., Yusa, N. M., & Wiadnyani, A. A. I. S. 
(2020). Pengaruh jenis pelarut terhadap 
aktivitas antioksidan ekstrak daun ubi jalar 
putih (Ipomoea batatas L) menggunakan 
metode maserasi. Jurnal Ilmu Dan Teknologi 
Pangan (ITEPA), 9(4), 438–447. 
https://doi.org/10.24843/itepa.2020.v09.i0
4.p08 

Hakim, A. R., & Saputri, R. (2020). Narrative review: 
Optimasi etanol sebagai pelarut senyawa 
flavonoid dan fenolik. Jurnal Surya Medika, 
6(1), 177–180. 
https://doi.org/10.33084/jsm.v6i1.1641 

Hardono, H., Soetrisno, S., Purwanto, B., Wasita, B., 
Nurwati, I., & Pamungkasari, E. P. (2024). In 
silico study of the antidiabetic effect of ethyl 
acetate fraction of banana bract in diabetic 
rats. Tropical Journal of Natural Product 
Research, 8(11), 9079–9085. 
https://doi.org/10.26538/tjnpr/v8i11.16 

Imessaoudene, A., Merzouk, A. Z., Guermouche, B., 
Merzouk, H., & Merzouk, S. A. (2022). In vitro 
effects of vitamins C and E on adipocyte 
function and redox status in obesity. 
PharmaNutrition, 22(September), 100315. 
https://doi.org/10.1016/j.phanu.2022.1003
15 

Jampilek, J., & Kralova, K. (2020). Potential of 
nanonutraceuticals in increasing immunity. 
Nanomaterials, 10(11), 1–47. 
https://doi.org/10.3390/nano10112224 

Ji, F., & Qiu, X. (2022). Non-Apoptotic programmed 
cell death in thyroid diseases. 
Pharmaceuticals, 15(12). 
https://doi.org/10.3390/ph15121565 

John, C. M., & Arockiasamy, S. (2021). Enhanced 
inhibition of adipogenesis by chrysin via 
modification in redox balance, lipogenesis, 
and transcription factors in 3T3-L1 
adipocytes in comparison with hesperidin. 
Journal of the American College Of Nutrition, 
41(8), 1–13. 
https://doi.org/10.1080/07315724.2021.19
61641 

Kemenkes RI. (2023). Survei Kesehatan Indonesia 
(SKI) 2023 dalam Angka, Data Akurat 
Kebijakan Tepat. Badan Kebijakan 
Pembangunan Kesehatan. 

https://layanandata.kemkes.go.id/katalog-
data/ski/ketersediaan-data/ski-2023  

Maheshwari, S., Kumar, V., Bhadauria, G., & Mishra, 
A. (2022). Immunomodulatory potential of 
phytochemicals and other bioactive 
compounds of fruits: A review. Food 
Frontiers, 3(2), 221–238. 
https://doi.org/10.1002/fft2.129 

Marrone, G., Di Lauro, M., Izzo, F., Cornali, K., Masci, 
C., Vita, C., Occhiuto, F., Di Daniele, N., De 
Lorenzo, A., & Noce, A. (2024). Possible 
beneficial effects of hydrolyzable tannins 
deriving from Castanea sativa L. in internal 
medicine. Nutrients, 16(1), 1–18. 
https://doi.org/10.3390/nu16010045 

Masuku, M. A. (2021). Kajian sifat kimia dan 
organoleptik sale pisang raja dengan 
pengeringan menggunakan cabinet drying. 
AGRIKAN: Jurnal Agribisnis Perikanan, 14(2), 
232–242. 

Mohd Zaini, H., Roslan, J., Saallah, S., Munsu, E., 
Sulaiman, N. S., & Pindi, W. (2022). Banana 
peels as a bioactive ingredient and its 
potential application in the food industry. 
Journal of Functional Foods, 92(May), 105054. 
https://doi.org/10.1016/j.jff.2022.105054 

Mulyana, A. D. R., Hamdani, S., & Firmansyah, A. 
(2024). Ekstraksi antosianin dari tanaman 
Jawer Kotok (Plectranthus Scutellarioides (L.) 
R.Br.) dengan pelarut aseton dengan 
penambahan pelarut N- heksan dan etil 
asetat. Jurnal Sains Dan Teknologi Farmasi 
Indonesia, 13(2), 76–95. 

Nurmawati, A., Puspitawati, I. N., Anggraeni, I. F., 
Raditya, D. W., Pradana, N. S., & Saputro, E. A. 
(2022). Pengenalan pemanfaatan ekstrak 
Serai Wangi sebagai pestisida organik di Desa 
Bocek Karangploso Malang. ABSYARA: Jurnal 
Pengabdian Pada Masyarakat, 3(1), 110–116. 
https://doi.org/10.29408/ab.v3i1.5844 

Okunogbe, A., Nugent, R., Spencer, G., Powis, J., 
Ralston, J., & Wilding, J. (2022). Economic 
impacts of overweight and obesity: current 
and future estimates for 161 countries. BMJ 
Global Health, 7(9). 
https://doi.org/10.1136/bmjgh-2022-
009773 

Pakpahan, S. B., Anjani, G., & Pramono, A. (2024). 
Peran kandungan zat gizi dan senyawa 
bioaktif pisang terhadap tingkat nafsu 
makan : A Literature. Journal of Nutrition 
College, 13(4), 382–394. 
https://doi.org/10.14710/jnc.v13i4.43280 



   

   

460 Identification of nutritional and phytochemical content … Susilawati et al. 

 
Pandiangan, A., Wulan, A. J., Setyaningrum, E., & 

Ismunandar, H. (2022). Pengaruh pemberian 
vitamin C terhadap obesitas tikus putih 
(Rattus norvegicus) jantan galur Sprague 
Dawley yang diinduksi monosodium 
glutamat. Jurnal Ilmu Kedokteran Dan 
Kesehatan, 9(1), 517–523. 
https://doi.org/10.33024/jikk.v9i1.5819 

Parappa, K., Krishnapura, P. R., Iyyaswami, R., & 
Belur, P. D. (2023). Microwave-assisted 
extraction of chrysin from propolis and its 
encapsulation feasibility analysis in casein 
micelles. Materials Today: Proceedings, 
111(2024), 1–7. 
https://doi.org/10.1016/j.matpr.2023.08.29
4 

Pratiwi, K. A. P., Anggreni, N. P. P. C., Yanti, N. P. R. D., 
Udayani, N. N. W., & Adrianta, K. A. (2023). 
Perbandingan flavonoid total ekstrak Sirih 
Cina (Peperomia pellucida L. Kunth) dengan 
variasi konsentrasi etanol menggunakan 
spektrofotometri UV-vis. Journal Syifa 
Sciences and Clinical Research, 5(3), 382–390. 
https://doi.org/10.37311/jsscr.v5i3.23091 

Randenia, N., Noer, E. R., & Anjani, G. (2024). The 
role of phenolic compounds as anti-
inflammatory in obese individuals. 
Indonesian Journal of Global Health Research, 
6(2), 703–714. 
https://doi.org/10.37287/ijghr.v2i4.250 

Shofia, V., Lukman, H., & Hasanah, R. M. (2024). 
Perbandingan kadar kuersetin ekstrak etanol 
dan metanol kulit buah naga merah 
(Hylocereus polyrhizus) secara 
spektrofotometri UV-vis. Jurnal Ilmu Farmasi 
(JOPHAS), 1(1), 1–12. 

Silmi, F. F., Shintawati, S., & Variyana, Y. (2023). 
Ekstraksi kalium pada abu kulit pisang 
dengan variasi rasio solvent dan media 
pemanas. JoASCE (Journal Applied of Science 
and Chemical Engineering), 1(1), 7–10. 
https://doi.org/10.25181/joasce.v1i1.3021 

Ulfa, A., Ekastuti, D. R., & Wresdiyati, T. (2020). 
Potensi ekstrak kulit pisang kepok (Musa 
paradisiaca forma typica) dan uli (Musa 
paradisiaca sapientum) menaikkan aktivitas 
superoksida dismutase dan menurunkan 

kadar malondialdehid organ hati tikus model 
hiperkolesterolemia. Acta VETERINARIA 
Indonesiana, 8(1), 40–46. 
https://doi.org/10.29244/avi.8.1.40-46 

Wahyuni, F., Siddiq, M.N.A.A., Lestari, D., Efriwati., 
Madiyah, U., Nurlaela, E., Sari, K., Syahidah, D., 
Kaluku, K., Dari, D.W., Pebrianti, A.A., 
Harsanto, B.W., R. (2023). Pengantar Pangan 
Fungsional : Pengenalan Pangan Fungsional. 
Getpress Indonesia. 
https://www.researchgate.net/publication/
374145316_Pengantar_Pangan_Fungsional 

Wang, Y., Li, Z., He, J., & Zhao, Y. (2024). Quercetin 
regulates lipid metabolism and fat 
accumulation by regulating inflammatory 
responses and glycometabolism pathways: A 
Review. Nutrients, 16(8). 
https://doi.org/10.3390/nu16081102 

Wani, K. M., & Dhanya, M. (2025). Unlocking the 
potential of banana peel bioactives: 
extraction methods, benefits, and industrial 
applications. Discover Food, 5(1). 
https://doi.org/10.1007/s44187-025-
00276-y 

Woessner, M. N., Tacey, A., Levinger-Limor, A., 
Parker, A. G., Levinger, P., & Levinger, I. 
(2021). The evolution of technology and 
physical inactivity: The good, the bad, and the 
way forward. Frontiers in Public Health, 
9(May), 1–7. 
https://doi.org/10.3389/fpubh.2021.65549
1 

World Obesity Federation (2020). World Obesity 
Atlas 2025. March, 1–275. 

Zhang, Q. W., Lin, L. G., & Ye, W. C. (2018). 
Techniques for extraction and isolation of 
natural products: A comprehensive review. 
Chinese Medicine (United Kingdom), 13(20), 
1–26. https://doi.org/10.1186/s13020-018-
0177-x 

Zirconia, A., Kurniasih, N., & Amalia, V. (2015). 
Identifikasi senyawa flavonoid dari daun 
Kembang Bulan (Tithonia Diversifolia) 
dengan metode pereaksi geser. Al-Kimiya, 
2(1), 9–17. 
https://doi.org/10.15575/ak.v2i1.346 

 


