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Abstract 

Dyslipidemia, characterized by elevated LDL cholesterol levels, poses a significant risk for coronary heart disease and related 

cardiovascular complications. However, the adverse effects associated with conventional anti-dyslipidemia drugs have 

prompted the exploration of herbal alternatives, such as mangosteen peel extract. This study aimed to evaluate the efficacy of 

mangosteen peel extract in managing dyslipidemia, focusing on identifying natural and safer treatment options. The 

experimental design employed a pre-test and post-test group approach with a control, utilizing ethanol extracts of mangosteen 

peels administered to male Wistar rats. Sample size calculation based on the Federer formula dictated a minimum of 4 male 

Wistar rats (Rattus norvegicus) per treatment group. The results demonstrated significant improvements in lipid profiles, 

particularly in the highest dose group, showcasing optimal reductions in total cholesterol, triglycerides, and LDL levels, 

coupled with increased HDL levels observed in the Ethanol Extract of Mangosteen Fruit Skin II and III groups. However, the 

Ethanol Extract of Mangosteen Fruit Skin III group did not exhibit the same improvement as the standard group. This study 

underscores the potential of Garcinia mangostana L. peel extract in addressing dyslipidemia, highlighting its ability to reduce 

total cholesterol, triglycerides, and LDL while enhancing HDL levels compared to the control groups. The observed reductions 

in SGOT and SGPT levels also indicate potential hepatoprotective effects. Further clinical studies in human subjects are 

necessary to validate and ascertain its therapeutic efficacy. 
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Introduction 

Dyslipidemia is a disorder of lipid metabolism that is a 

significant risk factor for coronary heart disease, as it can 

cause elevated LDL cholesterol levels, which can result in 

atherosclerotic plaque formation, blood vessel 

inflammation, blood clot formation, as well as narrowing 

and stiffening of arteries which all contribute to the 

occurrence of blocked blood vessels that can lead to heart 

attacks or other cardiovascular severe conditions (Erwinanto 

et al., 2013; Arsna et al., 2015) [10]. High cholesterol levels 

are one factor that often causes atherosclerosis, a condition 

in which fat, cholesterol, and other substances accumulate 

inside artery walls and form plaque. High LDL cholesterol 

(bad cholesterol) can settle on artery walls and stimulate an 

inflammatory response, causing the formation of 

atherosclerotic plaques that can constrict blood vessels and 

impede smooth blood flow to vital organs such as the heart 

and brain. This process can increase the risk of coronary 

heart disease, stroke, or other severe cardiovascular 

conditions. Therefore, healthy management of cholesterol 

levels is essential to prevent atherosclerosis and 

complications related to blockage of blood vessels (Lin et 

al., 2018) [17]; (Go et al., 2014) [13].  

Anti-dyslipidemia drugs available on the market include 

several different classes of medications, such as statins, 

fibrates, niacin, ezetimibe, and bile acid-binding resins. 

Statins are the most common group of drugs used to reduce 

LDL cholesterol (bad cholesterol) levels by inhibiting the 

production of cholesterol in the liver. Fibrates work by 

increasing HDL cholesterol (good cholesterol) levels and 

reducing triglyceride levels. Niacin can also increase HDL 

levels and lower triglycerides. Ezetimibe inhibits the 

absorption of cholesterol from food in the intestine. 

Meanwhile, bile acid-binding resins bind bile acids in the 

digestive tract, thus forcing the body to use cholesterol to 

make more bile acids, ultimately lowering cholesterol levels 

in the blood (Purva, Sharma, and Khan, 2020) [22]. However, 

the use of these drugs shows some adverse side effects 

(Sargih, 2020). As an alternative to conventional medicines 

in the management of dyslipidemia, some people opt for 

herbal medicines or natural supplements that have lower 

side effects. Examples are omega-3 from fish oil, which can 

increase HDL cholesterol levels and lower triglycerides. 

Flaxseed, which contains soluble fiber to lower total and 

LDL cholesterol; mangosteen peel with anticholesterol 

properties; berberine from berberine root, which can lower 

cholesterol and triglycerides; and polycosanol from 

sugarcane extract, which reduces LDL cholesterol levels 

(Anneke and Sulistiyaningsih, 2018) [3]. Indonesia has 

around 30,000 species of plants, including 2,500 medicinal 

plants (Dalimartha and Adrian, 2013) [8].  

This study aimed to evaluate the effectiveness of ethanol 

extract from mangosteen peel as an anti-dyslipidemia drug 

in male Wistar rats who received a high-fat diet. Although 

mangosteen peel has long been used for tanning, traditional 

medicine, anti-rust agents, and textile dyes, its potential as 

an herbal medicine to manage dyslipidemia is still not 

widely explored, especially in Indonesia. Thus, this study is 

essential to provide a deeper understanding of the potential 

of mangosteen peel in reducing lipid metabolism disorders 

caused by a high-fat diet. The results of this study may 

provide new insights into the development of effective and 

safe herbal therapies to treat dyslipidemia, providing a more 

natural treatment alternative and potentially having fewer 

side effects than conventional medicines.  
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Research Methods  
This type of research is experimental with a Pre-test and 
Post-test group-only control design approach. The samples 
used were ethanol extracts of mangosteen peel and male  

Wistar rats, with the sample size calculated by the Federer 

formula so that at least four male Wistar rats (Rattus 

norvegicus) were needed in each treatment group.  

 
Table 1: Measurement Aspects of Research Variables 

 

No Variable How to Measure Measuring Instruments Measurement Results Skala Ukur 

1.  
Dosage of ethanol extract 

of mangosteen fruit peel 

Measured Weight and volume of extract and 

vehicle extract with analytical balance and 

measuring flask. 

Analytical balances and 

measuring flasks. 

1. Control 

2. Standard 

 

Ordinal 

2.  Profile Lipid 

Lipoprotein analysis can measure blood 

levels from cholesterol, LDL cholesterol, 

HDL cholesterol, and triglycerides. 

Spectroscopic In mg/dl Ratio 

3.  Total Cholesterol Up To 

A combination of the amount of LDL 

cholesterol, HDL cholesterol, and 

triglycerides in each deciliter of blood 

Autocheck ® In mg/dl Ratio 

4.  Weight Weighed using scales Analytical balances In grams Ratio 

 

Dose From ethanol extract of mangosteen peel and 

simvastatin as a standard group, determined based on 

previous studies (Your number) et al., 2014; Cole, Sabri & 

Tanjung, 2017 [7]; Warotikan, Tuju & Kouvung, 2017; 

Abarikbu et al., 2020). The treatment experienced by each 

mouse in the group was as follows: 

 
Table 2: Overview of the treatment of each group 

 

No Test Group Treatment 

1. Usual 
Test animals were not given any particular treatment and were only given ad 

libitium food and drink. 

2.  Control 
Test animals were given 1 ml of 0.5% Na CMC suspense daily for 14 days. 

Food and drink are provided ad libitum. 

3. Standard (25 mg/kg Weight) 
Test animals were given simvastatin oral uspense 5 ml/kg body weight daily 

for 14 days. Food and drink are provided ad libitum. 

4. 
Ethanol Extract of Mangosteen Fruit Skin – I (300 mg/ 

kg Weight) 

Test animals were given ethanol extract of mangosteen peel dose of 2.5 ml/kg 

body weight once a day for 14 days. Food and drink are given ad libitum. 

5. 
Ethanol Extract of Mangosteen Fruit Skin – II 

(600 mg/kg Weight) 

Test animals were given ethanol extract of mangosteen peel dose of 5 ml/kg 

body weight once a day for 14 days. Food and drink are provided ad libitum. 

6.  
Ethanol Extract of Mangosteen Fruit Skin – III 

(1200 mg/kg Weight) 

Test animals were given ethanol extract of mangosteen peel dose of 10 ml/kg 

body weight once a day for 14 days. Food and drink are provided ad libitum. 

 

Data analysis was performed using the One-Way ANOVA 

test if the data was normally distributed, with a Post Hoc 

Tukey HSD follow-up test to see fundamental differences 

between treatments. However, if the data is not normally 

distributed, the Kruskal-Wallis test is used as an alternative. 

The Kruskal-Wallis test is a non-parametric test similar to 

ANOVA but does not require the assumption that the data is 

usually distributed. This test is suitable if the data does not 

meet the normality assumption and has ordinal or interval 

scales. Thus, using the Kruskal-Wallis test as an alternative 

is essential to ensure the reliability of statistical analysis 

results in the face of ordinarily undistributed data. 

 

Results and Discussion 

 
Table 3: Karakteristik Ethanol Extract of Mangosteen Fruit Skin 

(Garcinia mangostana L.) 
 

Characteristic Value 

Fresh Simplisia Weight (gr) 500 gr 

Dry Simplisia Powder Weight (gr) 211 gr 

Solvent Volume (ml) 2119 ml 

Extract Weight (gr) 15,68 gr 

Rendemen (%) 7.42% 

 

The table data above shows that from 500 grams of 

mangosteen peel samples, an extract of 15.68 grams was 

found. Thus, the yield obtained from ethanol extract of 

mangosteen peel is 7.42%. Phytochemical Screening The 

results of phytochemical Screening on ethanol extract 

samples of mangosteen peel can be seen in the following 

table. 

 
Table 4: Hasil Skrining Fitokimia Ekstrak Ethanol Kulit Manggis 

 

Phytochemicals Reagent Result 

Alkaloid 

Bouchardart + 

Mayer + 

Dragondroff - 

Wagner + 

Saponin Aquadest + Alcohol 96% - 

Flavonoid 

FeCl3 5% + 

Mug(s) + Hakal(p) - 

NaOH 10% - 

H2SO4 (p) - 

Tannin FeCl3 1% + 

Steroids and Terpenoids 
Salkowsky - 

Liberman Bouchard + 

 

Table 4 above shows the phytochemical screening result of 

the ethanol extract from mangosteen peel. The 

phytochemicals examined include alkaloids, saponins, 

flavonoids, tannins, steroids, and terpenoids. The reagents 

used for each phytochemical are Bouchardart, Mayer, 

Dragondroff, Wagner, Aquadest + Alcohol 96%, FeCl3 5%, 

Mug(s) + Hakal (p), NaOH 10%, H2SO4 (p), FeCl3 1%, 

Salkowsky, and Liberman Bouchard. The results of this 

phytochemical Screening are indicated with a + sign for 
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positive results and a - sign for negative results. These 

results show that the ethanol extract of mangosteen peel 

contains alkaloids, flavonoids, and tannins, while saponins, 

steroids, and terpenoids were not detected in the extract. 

All parameters evaluated in this study, including body 

weight, total cholesterol, lipid profile, SGOT levels, and 

SGPT, were analyzed using the Shapiro-Wilk test for 

normality data. The results of the normality analysis can be 

seen in the table below. 

 
Table 5: Results of Data Normality Test with Shapiro-Wilk Test 

on All Research Parameters 
 

Parameter P Value Data Distribution 

Weight 0.322 Normal 

Total cholesterol before induction < 0.05 Abnormal 

Total cholesterol after induction < 0.05 Abnormal 

Lipid Profile After 

Treatment 

Total 

Cholesterol 
0.464 Normal 

Trigliserida 0.003 Abnormal 

Up to HDL < 0.05 Abnormal 

Up to LDL 0.187 Normal 

Up to SGOT < 0.05 Abnormal 

Up to SGPT 0.098 Normal 

  

The table data above shows that the body weight, total 

cholesterol, and LDL levels data from the lipid profile after 

treatment and SGPT levels have a standard data distribution. 

At the same time, other parameters, including total 

cholesterol before and after induction, triglyceride levels, 

HDL levels, and SGOT levels, are abnormally distributed. 

Based on the distribution of these data, data with normal 

data distribution are analyzed with parametric statistics, 

while abnormal data are analyzed with non-parametric 

statistics. 

All mice used in this study were weighed first to 

homogenize the body weight of the mice used in this study. 

Then, a comparison was made on the entire body weight of 

the rats. The results of the comparison can be seen in the 

following table 

 
Table 6: Comparison of Rats’ Initial Body Weight in the Entire 

Treatment Group 
 

Treatment Group 
Weight Loss (grams) P 

Value Mean SD 

Normal 240.00 37.30 

0.886 

Standard 235.65 15.20 

Control 255.47 23.50 

Ethanol Extract of Mangosteen 

Fruit Skin I 
287.12 25.20 

Ethanol Extract of Mangosteen 

Fruit Skin -II 
239.72 23.60 

Ethanol Extract of Mangosteen 

Fruit Skin -III 
210.72 13.80 

 

Table 6 compares the starting body weight of mice across 

the treatment groups in the study. The treatment group 

consisted of the Normal, Standard, and Control groups and 

three groups with different mangosteen peel ethanol extract 

treatments (I, II, and III). In the Normal treatment group, the 

average starting body weight of the rats was 240.00 grams 

with a standard deviation of 37.30 grams. The Standard 

treatment group had an average starting body weight of 

235.65 grams with a standard deviation of 15.20 grams. 

Meanwhile, the Control group had an average starting body 

weight of 255.47 grams with a standard deviation of 23.50 

grams. 

On the other hand, the treatment group that received ethanol 

extract from mangosteen peel showed different initial body 

weights between groups. The Mangosteen Peel I Ethanol 

Extract group had an average starting body weight of 287.12 

grams with a standard deviation of 25.20 grams. The 

Mangosteen II Skin Ethanol Extract group had an average 

starting body weight of 239.72 grams with a standard 

deviation of 23.60 grams. Finally, the Mangosteen III Skin 

Ethanol Extract group had an average starting body weight 

of 210.72 grams with a standard deviation of 13.80 grams. 

The p-value for the Normal group was 0.886, indicating no 

significant difference in baseline body weight compared to 

the control group. However, the p-value was not listed for 

the other treatment groups, so further statistical analysis was 

needed to evaluate the significant difference in initial body 

weight between treatment groups. 

 
Table 7: Comparison of Total Cholesterol Before and After High-

Fat Diet in All Treatment Groups 
 

Treatment Group 
Total Cholesterol (mg/dL) 

Before Induction After Induction 

Normal 114.40 (110-114) 116.50 (112-121)b 

Standard 111.00 (100-114) 210.00 (209-214)a 

Control 115.40 (110-118) 211.50 (210-214)b 

Ethanol Extract of 

Mangosteen Fruit Skin -I 
114.50 (110-114) 210.50 (208-214)b 

Ethanol Extract of 

Mangosteen Fruit Skin -II 
112.50 (100-115) 210.00 (206-212)b 

Ethanol Extract of 

Mangosteen Fruit Skin -III 
116.40 (116-12) 209.50 (206-214)b 

P Value 0.866 0.017 

Data is displayed as Median (Range). The P value is obtained from 

the Kruskal-Wallis analysis. Different superscripts in the same 

column show significant differences. 

 

Table 7 shows a comparison of total cholesterol before and 

after induction of a high-fat diet in all treatment groups. The 

data are displayed in Median (Range), and the P value is 

obtained from the Kruskal-Wallis analysis. Different 

superscripts in the same column show significant 

differences. Here’s the narrative of the results from Table 7: 

Standard Group: Total cholesterol before a high-fat diet was 

114.40 mg/dL (range 110-114 mg/dL), while after induction 

increased to 116.50 mg/dL (range 112-121 mg/dL). The P 

value obtained from the Kruskal-Wallis analysis was 0.866, 

which showed no significant difference in total cholesterol 

before and after induction of a high-fat diet in this group. 

Standard Group: Total cholesterol before induction was 

111.00 mg/dL (range 100-114 mg/dL), but after induction 

increased significantly to 210.00 mg/dL (range 209-214 

mg/dL) with a P value of 0.017. This significant difference 

suggests the effect of a high-fat diet on total cholesterol in 

this group. Control Group: Total cholesterol before 

induction was 115.40 mg/dL (range 110-118 mg/dL), and 

after induction increased to 211.50 mg/dL (range 210-214 

mg/dL) with P value 0.017, showing a significant difference 

before and after induction. 

Mangosteen Skin Ethanol Extract Group I: Total 

Cholesterol before induction was 114.50 mg/dL (range 110-

114 mg/dL); after induction, it increased to 210.50 mg/dL 

(range 208-214 mg/dL) with a P value 0.017, showing 

significant differences before and after induction. 

Mangosteen Skin Ethanol Extract Group II: Total 
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Cholesterol before induction was 112.50 mg/dL (range 100-

115 mg/dL), and after induction increased to 210.00 mg/dL 

(range 206-212 mg/dL) with P value 0.017, showing 

significant differences before and after induction. 

Mangosteen Skin Ethanol Extract Group III: Total 

Cholesterol before induction was 116.40 mg/dL (range 116-

120 mg/dL); after induction, it increased to 209.50 mg/dL 

(range 206-214 mg/dL) with P value 0.017, showing  

significant differences before and after induction. Overall, 

the results showed that induction of a high-fat diet resulted 

in a substantial increase in total cholesterol in all treatment 

groups except the Normal group. This indicates that ethanol 

extract from mangosteen peel has not succeeded in lowering 

total cholesterol after induction of a high-fat diet in 

experimental rats. 

 
Table 8: Comparison of Lipid Profiles in the Entire Mouse Treatment Group 

 

Treatment Group 
Lipid Profile 

Total Cholesterol* Trigliserida** LDL* HDL** 

Normal 155.00 ± 2.50a 97.40 (97-100)a 42.40 ± 1.71a 62.40 (61-65)a 

Standard 144.00 ± 0.47b 105.40 (101-104)b 62.40 ±1.29b 61.40 (60-64)a 

Control 179.14 ± 6.02c 164.00 (160-169)c 106.40 ±5.60c 28.00 (57-40)b 

Ethanol Extract of Mangosteen Fruit Skin -I 168.14 ± 1.40d 155.40 (155-156)d 85.74 ±2.62d 47.40 (46-48)b 

Ethanol Extract of Mangosteen Fruit Skin -II 165.14 ± 2.22e 120.40 (119-125) b 77.40 ± 1.29e 61.40 (61-62)a 

Ethanol Extract of Mangosteen Fruit Skin -III 141.24 ± 0.96e 110.00 (109-115) f 67.40 ±1.25F 61.20 (60-62)a 

P Value < 0.05 0.016 < 0.05 0.016 

*Data is displayed as Mean ± SD. P value obtained from One Way ANOVA analysis; **Data is displayed as Median (Range). The P value is 

obtained from the Kruskal-Wallis analysis. Different superscripts in the same column show significant differences 

 

Table 8 compares lipid profiles across the rat treatment 

group, with average data ± standard deviations for each lipid 

parameter, a specific range of values (in parentheses), and p 

values (significance). The Normal group showed total 

cholesterol of 155.00 ± 2.50, triglycerides of 97.40 (97-

100), LDL 42.40 ± 1.71, and HDL 62.40 (61-65). The 

Standard group showed significant changes with total 

cholesterol 144.00 ± 0.47, triglycerides 105.40 (101-104), 

LDL 62.40 ± 1.29, and HDL 61.40 (60-64). 

The control group showed significant differences with total 

cholesterol 179.14 ± 6.02, triglycerides 164.00 (160-169), 

LDL 106.40 ± 5.60, and HDL 28.00 (57-40). Furthermore, 

the treatment group with Mangosteen Skin Ethanol Extract 

showed a decrease in total cholesterol, triglycerides, and 

LDL respectively for Mangosteen Skin Ethanol Extract -I 

(168.14 ± 1.40, 155.40, 85.74 ± 2.62, and 47.40), 

Mangosteen Skin Ethanol Extract -II (165.14 ± 2.22, 

120.40, 77.40 ± 1.29, and 61.40), as well as Mangosteen 

Skin Ethanol Extract -III (141.24 ± 0.96, 110.00, 67.40 ± 

1.25, and 61.20). 

P values less than 0.05 showed significant differences 

between treatment groups, especially in total cholesterol and 

LDL. This indicates that administering mangosteen peel 

ethanol extract to rats can improve lipid profiles by reducing 

total cholesterol and LDL and increasing HDL in specific 

treatments. 

 
Table 9: Comparison of SGOT and SGPT Levels in All Treatment Groups 

 

Treatment Group Up to SGOT (U/L) Up to SGPT (U/L) 

Normal 39.00 (36-31)a 46.50 ± 1.50a 

Standard 110.50 (109-113)b 173.00 ± 1.59b 

Control 167.50 (161-170)c 97.35 ± 1.50c 

Ethanol Extract of Mangosteen Fruit Skin -I 117.50 (117-130)d 100.70 ± 3.39d 

Ethanol Extract of Mangosteen Fruit Skin -II 130.00 (130-135) b 115.50 ± 4.50e 

Ethanol Extract of Mangosteen Fruit Skin -III 130.00 (139-133) f 143.00 ± 3.09b 

P Value 0.014 < 0.05 

*Data is displayed as Mean ± SD. P value obtained from One Way ANOVA analysis; **Data is displayed as Median (Range). The P value is 

obtained from the Kruskal-Wallis analysis. Different superscripts in the same column show significant differences 

 

Table 9 compares lipid profiles among treatment groups in 

mice, with average results ± standard deviations for each 

lipid parameter and a range of specific values (in 

parentheses) and p values (significance) listed. The Normal 

group showed total cholesterol of 155.00 ± 2.50, 

triglycerides of 97.40 (97-100), LDL 42.40 ± 1.71, and 

HDL 62.40 (61-65). The Standard group showed significant 

changes with total cholesterol 144.00 ± 0.47, triglycerides 

105.40 (101-104), LDL 62.40 ± 1.29, and HDL 61.40 (60-

64). Meanwhile, the control group showed striking changes 

with total cholesterol 179.14 ± 6.02, triglycerides 164.00 

(160-169), LDL 106.40 ± 5.60, and HDL 28.00 (57-40). The 

treatment group with Mangosteen Peel Ethanol Extract 

showed a decrease in total cholesterol, triglycerides, and 

LDL, as well as a successive increase in HDL for 

Mangosteen Skin Ethanol Extract -I (168.14 ± 1.40, 155.40, 

85.74 ± 2.62, and 47.40), Mangosteen Peel Ethanol Extract -

II (165.14 ± 2.22, 120.40, 77.40 ± 1.29, and 61.40), and 

Mangosteen Peel Ethanol Extract -III (141.24 ± 0.96, 

110.00, 67.40 ± 1.25, and 61.20). P values less than 0.05 

indicate significant differences between treatment groups, 

especially in total cholesterol, triglycerides, and LDL. 

Table 4.7 illustrates the comparison of SGOT and SGPT 

levels among treatment groups. The Normal group showed 

SGOT levels 39.00 (36-31) and SGPT of 46.50 ± 1.50. The 

Standard Group showed significant improvement, with 

SGOT levels reaching 110.50 (109-113) and SGPT 173.00 

± 1.59. The control group showed significant changes with 

SGOT levels of 167.50 (161-170) and SGPT 97.35 ± 1.50. 

Meanwhile, the treatment group with Mangosteen Skin 

Ethanol Extract showed a decrease in SGOT and SGPT 

levels respectively for Mangosteen Skin Ethanol Extract -I 
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(117.50, 100.70 ± 3.39), Mangosteen Peel Ethanol Extract -

II (130.00, 115.50 ± 4.50), and Mangosteen Skin Ethanol 

Extract -III (130.00, 143.00 ± 3.09). A p-value of less than 

0.05 indicates a significant difference between treatment 

groups, especially in SGOT and SGPT. 

Results showed that the treatment group with Mangosteen 

Skin Ethanol Extract significantly reduced total cholesterol, 

triglycerides, and LDL, while HDL increased. A p-value of 

less than 0.05 indicates significant differences between 

groups, especially in total cholesterol, triglycerides, and 

LDL. Comparison of SGOT and SGPT levels among 

treatment groups. The results showed that the treatment 

group with Mangosteen Skin Ethanol Extract experienced a 

significant reduction in SGOT and SGPT levels compared 

to the control group. P values less than 0.05 indicate 

significant differences between treatment groups, especially 

in SGOT and SGPT. Overall, these results signify that 

Mangosteen Skin Ethanol Extract has the potential to reduce 

unhealthy lipid levels and showed positive effects on liver 

function in rats receiving a high-fat diet.  

 

Discussion  

This study showed that Mangosteen Skin Ethanol extract 

showed significant improvement in lipid profile at the end 

of the study. Ethanol Mangosteen Peel at the highest dose 

showed the most optimal lipid profile improvement. This 

can be seen from the decrease in total cholesterol, 

triglycerides, and LDL levels and increased HDL levels 

from Ethanol Mangosteen Fruit Skin -II and III. However, 

this improvement in lipid profile in the Mangosteen-III Skin 

Ethanol Extract rat group did not exceed the improvement 

shown in the standard group. Garcinia mangostana L. 

(mangosteen, Clusiaceae) has long been used as a medicinal 

plant. Traditionally, mangosteen is famous for its anti-

inflammatory properties and treating skin infections and 

wounds (Jang et al., 2008) [15]. The main phytochemicals 

present in this species are isoprenylated xanthones, a class 

of secondary metabolites with many reports of biological 

effects, such as antioxidants, pro-apoptosis, anti-

proliferative, antinociceptive, anti-inflammatory (Parmita, 

In and Armyanti, 2017) [21], neuroprotective, hypoglycemic, 

and anti-obesity. Mangosteen peel has been widely 

developed as a new drug for treating chronic and 

degenerative diseases (Ovalle-Magallanes, Eugenio-Pérez, 

and Pedraza-Chaverri, 2017) [20]. According to (Son Sir, 

2012), mangosteen fruit skin contains organic compounds, 

namely Xanthone. Pasaribu et al. (2012) [6] stated that 

ethanol extract 96% mangosteen peel contains chemical 

compounds of alkaloids, flavonoids, glycosides, saponins, 

tannins, and steroids/triterpenoids (Bahri, Pasaribu and 

Sitorus, 2012) [6]. The content of flavonoids and alkaloids of 

mangosteen peel can have an effect as an analgetic. In 

addition, flavonoids can inhibit prostaglandins from having 

antipyretic effects (Puspitaningrum, Kusmita, and Setyani, 

2014) [23]. Dyslipidemia is a lipid metabolism disorder 

characterized by an increase or decrease in the lipid fraction 

in plasma. 

The anti-dyslipidemia effect of ethanol extract from 

mangosteen fruit peel can be related to the content of 

various phytochemicals in mangosteen peel. Several studies 

have shown the potential of phytochemicals as anti-

dyslipidemia. Polyphenol content can cause down-

regulation against modulation of pro-inflammatory cell 

signals such as nuclear factor-κB, activated protein-1, and 

mitogen-activated protein kinase by inhibiting the acid 

cascade arachidonic and derivatives eicosanoids. Another 

mechanism that enables the anti-dyslipidemic effects of 

polyphenolic compounds is the regulation of the gut 

microbiota. (Feldman et al. 2021; Sun, Wang, and Qin 

2018) [11, 26].  

Research conducted by Dharmayanti in 2018 [9] showed that 

ethanol extract from mangosteen peel (Garcinia mangostana 

L.) had the effect of reducing LDL (Low-Density 

Lipoprotein) levels in NIDDM (Non-Insulin Dependent 

Diabetes Mellitus) type rats. These results indicate that 

mangosteen peel extract has the potential to reduce LDL 

cholesterol levels, which is one of the crucial factors in the 

management of dyslipidemia and cardiovascular disease 

risk. These findings significantly contribute to 

understanding the positive effects of natural ingredients 

such as mangosteen peel in controlling lipid metabolism 

disorders, as well as supporting the development of herbal 

therapies as potentially safer and effective alternatives in 

addressing lipid and cholesterol-related health issues 

(Dharmayanti 2018) [9]. 

The peel of the mangosteen fruit (Garcinia mangostana L.) 

contains various active compounds that have health benefits, 

especially xanthones, which are famous as powerful 

antioxidants with different functional properties. In addition 

to xanthones, mangosteen peel contains anthocyanins, 

tannins, phenol/polyphenol compounds, epicatechins, and 

various other compounds that provide diverse health 

benefits. Xanthones have antidiabetic properties that can 

help control blood sugar, anticancer properties that can fight 

the growth of cancer cells, anti-inflammatory properties that 

reduce inflammation, hepatoprotection that protect the liver, 

immune modulation that strengthens the immune system, 

and as an aromatase inhibitor that can play a role in 

hormone management. In addition, other compounds 

contained in mangosteen peel also have beneficial effects on 

overall body health. Thus, consuming or using mangosteen 

peel extract can be an excellent addition to maintaining 

health and preventing various diseases (Suiyanti, Wulansari, 

and Kusmita 2010) [27].  

Research shows that ethanol extract from mangosteen peel 

can significantly reduce SGOT (Serum Glutamic 

Oxaloacetic Transaminase) and SGPT (Serum Glutamic 

Pyruvic Transaminase) levels compared to the control 

group. This decrease is related to the improvement of Non-

Alcoholic Fatty Liver Disease (NAFLD), which is a risk 

factor for the formation of atherosclerosis because it causes 

vascular endothelial dysfunction. However, it is essential to 

note that the decline in SGOT and SGPT is not always 

linear with the severity of NAFLD. A study by Thong and 

Quynh in 2021 [29] showed that SGOT and SGPT can vary 

depending on the severity of NAFLD. SGOT and SGPT 

separately confirm that NAFLD can cause errors, especially 

in mild cases where SGOT levels remain within normal 

limits. Therefore, diagnosing and monitoring NAFLD 

requires a holistic approach, and various clinical factors and 

other examinations must be considered (Thong and Quynh 

2021) [29]. 

From this study, it can be concluded that SGOT and SGPT 

levels in the group of rats given ethanol extract of 

mangosteen peel were lower than in the control group. This 

indicates that mangosteen peel ethanol extract can 

potentially protect liver tissue from Non-Alcoholic Fatty 

Liver Disease (NAFLD) compared to the group that did not 
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receive the extract. However, it should be noted that the 

possibility of mild NAFLD in the group of rats that received 

ethanol extract of mangosteen peel cannot be ignored 

entirely, as this can affect the interpretation of the results 

obtained. Therefore, further research may be needed to 

understand better the effects of mangosteen peel ethanol 

extract on NAFLD and its relationship with SGOT and 

SGPT levels. 

 

Conclusion 

This study concluded that Mangosteen Skin Ethanol Extract 

(Garcinia mangostana L.) showed significant potential in 

treating dyslipidemia in male rats fed a high-fat diet. The 

treatment group with the extract showed a significant 

reduction in total cholesterol, triglycerides, and LDL and an 

increase in HDL levels compared to the control group. This 

indicates the potential of mangosteen peel extract to 

improve overall lipid profiles. In addition, the results 

showed a decrease in SGOT and SGPT levels, suggesting 

the potential protection of mangosteen peel extract against 

liver function in high-fat diet conditions. Although these 

findings are promising, further research and clinical trials in 

humans are needed to confirm the therapeutic potential of 

mangosteen peel extract as an anti-dyslipidemia and 

hepatoprotective agent. 

 

References 

1. Abariqu s, et al. ‘Evaluation of the protective effects of 

quercetin and gallic acid against oxidative toxicity in 

rat’s kidney and HEK-293 cells’, Toxicology Reports, 

2020, 955–962. Yogurt: 

10.1016/J.ToxRep.2020.07.015. 

2. Aldahmash BA, El Nagar DM. ‘Antioxidant Effects of 

Captopril against Lead Acetate-Induced Hepatic and 

Splenic Tissue Toxicity in Swiss Albino Mice,’ Saudi 

Journal of Biological Sciences,2016:23(6):667–673. 

doi: 10.1016/j.sjbs.2016.05.005. 

3. Anneke R, Sulistiyaningsih. ‘Review: Herbal Therapy 

as an Alternative Treatment of Dyslipidemia,’ 

Farmaka,2018:16:213–221. 

4. Arsana PM, et al. Guidelines for the Management of 

Dyslipidemia in Indonesia. Jakarta: PB Perkeni, 2015. 

5. Health Research and Development Agency of the 

Ministry of Health of the Republic of Indonesia (2013) 

Basic Health Research 2013, Ministry of Health of the 

Republic of Indonesia. Doi, 2013. 

6. Bahri S, Pasaribu F, Sitorus P. ‘Test of Mangosteen 

Skin Ethanol Extract (Garcinia Mangostana, L) on 

Decreasing Blood Glucose Levels,’ Journal of 

Pharmaceutics and Pharmacology,2012:1(1):1–8. 

7. Coal MS, Sabri E, Tanjung M. ‘The Effect of 

Andaliman Leaf Ethanol Extract (Zanthoxylum 

acanthopodium DC.) on the Morphological Features of 

Mouse Ovaries (Mus musculus L.) DDW strains’, 

chlorophyll,2017:1(1):5–10. 

8. Dalimartha S, Adrian F. Herbal Ingredients Defeat 

Disease. Jakarta: Self-help Spreaders, 2013. 

9. Dharmayanti L. ‘Effects of Ethanol Extract of 

Mangosteen Fruit Skin (Garcinia Mangostana. L) 

against LDL Levels in NIDDM’ Type 

Rats,2018:1:255–260. 

10. Erwinanto, et al. Dyslipidemia Management 

Guidelines. Jakarta: Indonesian Association of 

Cardiovascular Specialists, 2013. DOI: 

10.1136/BCR.09.2008.0970. 

11. Feldman F, et al. ‘Efficacy of polyphenols in managing 

dyslipidemia: A focus on clinical studies,’ 

Nutrients,2021:13(2):1–42. doi: 10.3390/nu13020672. 

12. Fouad AA, Jresat I. ‘Captopril and telmisartan 

treatments attenuate cadmium-induced testicular 

toxicity in rats,’ Fundamental and Clinical 

Pharmacology,2013:27(2):152–160. doi: 

10.1111/j.1472-8206.2011.00974.x. 

13. Go AS, et al. ‘Heart Disease and Stroke Statistics - 

2014 Update: A report from the American Heart 

Association’, Circulation,2014:129:e28–e292. Doi: 

10.1161/01.cir.0000441139.02102.80. 

14. Harsa IMS. 'Effects of High-Fat Diet on Blood Fat 

Profile of White Rats (Rattus norvegicus)', Universitas 

Wijaya Kusuma,2014:31(1):21–28. 

15. Jang MH, et al. ‘Inhibition of cholinesterase and 

amyloid-&bgr; aggregation by resveratrol oligomers 

from Vitis amurensis,’ Phytotherapy 

Research,2008:22(4):544–549. doi: 10.1002/ptr. 

16. Kosasih E, et al. ‘Hepatoprotective Effect of Citrus 

Sinensis Peel Extract Against Isoniazid and Rifampicin-

induced Liver Injury in Wistar Rats,’ Majalah Obat 

Tradisional,2019:24(3):197–203. doi: 

10.22146/mot.45762. 

17. Lin CF, et al. ‘Epidemiology of Dyslipidemia in the 

Asia Pacific Region,’ International Journal of 

Gerontology,2018:12(1):2–6. doi: 

10.1016/j.ijge.2018.02.010. 

18. Mutia MS, Chiuman L. 'Hepatoprotective Effect of 

Citrus sinensis (L.) Osbeck Ethanol Extract in 

Paracetamol-Induced Rats Hepatoprotective Effects of 

Citrus sinensis L Ethanol Extract. Osbeck in 

Paracetamol-Induced Rats', Bandung Medical 

Magazine,2019:51(4):189–193. 

19. Olayinka ET, et al. ‘Protective effect of quercetin on 

melphalan-induced oxidative stress and impaired renal 

and hepatic functions in the rat,’ Chemotherapy 

Research and Practice, 2014. doi: 

10.1155/2014/936526. 

20. Ovalle Magallanes B, Eugenio Pérez D, Pedraza 

Chaverri J. ‘Medicinal properties of mangosteen 

(Garcinia mangostana L.): A comprehensive update,’ 

Food and Chemical Toxicology,2017:109:102–122. 

doi: 10.1016/j.fct.2017.08.021. 

21. Parmita RI, In M, Armyanti I. ‘Test of Anti-

inflammatory Effects of Astaxanthin Combination and 

Mangosteen Skin Extract (Garcinia mangostana Linn) 

in White Rats Wistar Strain Abstract Introduction 

Inflammation is a protective response aimed at drugs / 

NSAIDs) but has side effects that,2017:3:689–696. 

22. Purva A, Sharma K, Khan MS. ‘A Review on 

Dyslipidemia: Types, Risk Factors, and Management,’ 

Asian Journal of Pharmaceutical Research and 

Development,2020:8(2):96–98. doi: 

10.22270/ajprd.v8i2.682. 

23. Puspitaningrum I, Kusmita L, Setyani W. 'Antipyretic 

Analgetic Effect of Ethanol Extract of Mangosteen 

Fruit Peel (Garcinia mangostana L.) In Male White 

Rats Wistar Strain', e-Scientific Publication Faculty of 

Pharmacy Unwahas Semarang,2014:11(1):18–24. 

Available at: 



International Journal of Multidisciplinary Research and Development  www.allsubjectjournal.com 

21 

http://www.publikasiilmiah.unwahas.ac.id/index.php/il

muFarmasidanklinik/article/view/1284. 

24. Putra SR. Secrets of the Miracle of Mangosteen Fruit 

Skin. Mould 1. Jogjakarta: Diva Press, 2012. 

25. Saragih AD. ‘Dyslipidemia Therapy to Prevent Risk of 

Coronary Heart Disease,’ Indonesian Journal of 

Nursing and Health Sciences Volume,2020:1(1):15–24. 

26. Sun YE, Wang W, Qin J. ‘Anti-hyperlipidemia of garlic 

by reducing the level of total cholesterol and low-

density lipoprotein,’ Medicine (United 

States),2018:97(18):1–8. doi: 

10.1097/MD.0000000000010255. 

27. Supiyanti W, Wulansari ED, Kusmita L. 'Test of 

Antioxidant Activity and Determination of Total 

Anthocyanin Content of Mangosteen Fruit Skin 

(Garcinia mangostana L)', Traditional Medicine 

Magazine,2010:15(2):64–70. 

28. Taqwin RM. ‘Test of the effect of 70% ethanol extract 

of tamarind fruit flesh (Tamarindus indica L) on 

Reducing Total Cholesterol and Triglyceride Levels in 

Male White Rats (Rattus norvegicus) Wistar Strain with 

Dyslipidemia’, Publication Manuscript, 2014. 

29. Thong VD, Quynh BTH. ‘Correlation of serum 

transaminase levels with liver fibrosis assessed by 

transient elastography in Vietnamese patients with non-

alcoholic fatty liver disease,’ International Journal of 

General Medicine,2021:14:1349–1355. doi: 

10.2147/IJGM. S309311. 

30. Untari MK, Pramukantoro GE. 

‘Antihypercholesterolemia Activity of Stevia 

Rebaudiana Bertoni Leaf Ethanol Extract in Male 

White Rats,’ Journal Syifa Sciences and Clinical 

Research,2020:2(1):11–20. DOI: 10.37311/JSSCR. 

V2I1.2700. 

31. Widowati W, et al. ‘Antioxidant and Anti Aging 

Assays of Oryza sativa Extracts, Vanillin and Coumaric 

Acid,’ Journal of Natural Remedies,2016:16(3):88–99. 

doi: 10.18311/jnr/2016/7220. 

32. Widowati W, et al. ‘Antioxidant and antiaging assays 

of Hibiscus sabdariffa extract and its compounds’, 

Natural Product Sciences,2017:23(3):192–200. doi: 

10.20307/nps.2017.23.3.192. 

33. Widowati W, et al. ‘Antioxidant and antiaging 

activities of Jasminum sambac extract, and its 

compounds,’ Journal of Reports in Pharmaceutical 

Sciences,2018:7(3):270–285. 

34. Worotikan RV, Tuju EA, Kawuwung F. 'Analysis of 

Antidiabetic Effectiveness of Andaliman Fruit Ethanol 

Extract (Zanthoxylum acanthopodium DC) on 

Alloksan-Induced White Rat (Rattus norvergicus) 

Kidney Histopathology', Journal of Science, 

Mathematics & Education,2017:5(1):29-37. 


