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ABSTRACT  
Obesity is a condition in which fat is abnormally accumulated in fat tissue due to unhealthy lifestyles such as high carbohydrates 
and high fats diets. Lemon (Citrus limon) is one of the nutritious medicinal plants that have not been widely known to the 
public that is used as an obesity drug. The purpose of this research is to fi nd the chemical compound in lemon plants that 
potentially has an antiobesity activity at ascorbic acid. The method that been used in this research is in-silico analysis trough 
molecular docking of chemical compound that potentially has an antiobesity activity in Lemon plants.The software that been 
used in this research is Pyrx, Avogadro, Discovery Studio, PyMol, Chem3D, and ChemDraw. The results of this study are the 
ability of the active compound Ascorbic Acid (The most influential Glycogen Synthase Kinase 3 beta compound) to bind CuO 
ligands. 
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1.  INTRODUCTION 

Obesity is a complex disorder regulation of appetite and energy metabolism which is controlled by 

several biological factors specific. [1][2][3][4] Physiologically, obesity is defined as a state with an 

accumulation of fat abnormal or excessive adipose tissue so that it can interfere with health like diabetes, 

heart failure, hypertension, osteoarthritis, and cancer. [5][6][7][8] As it develops times as well as 

changing trends and patterns of life unhealthy, nowadays there are so many people suffering from 

obesity.[9][10][11] Obesity is considered a signal first the emergence of a group of non-diseases infection 

((Non Communicable Diseases) a lot occurs in both developed and developing countries. 

[12][13][14][15] Obesity is characterized by an increase in the mass index body (BMI), which is defined 

as body weight individual divided by the square of height (kg / m²).[16][17][18] 

The proposed weight classification based on BMI in adult Asian population: Normal (18.5 - 22.9 

kg / m²), Risk (23 - 24.9 kg /m²), Obesity Grade I (25 - 29.9 kg / m²), Obesity Level II (≥ 30 kg / 

m²).[19][20][21] Obesity can occur because of internal and external factors. Causes from internal factors; 

such as genetic, endocrine, age. External factors; such as lifestyle, behavior,environmental, social and 

economic problems.[22][23] 

 

2. LITERATURE REVIEW 

Some of the compounds in the lemon plant have been discovered has potential as anti-obesity, and 

drink lemon extract is not a commonly consumed beverage only in Indonesia but in the world, 
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especially in Asia, there are ascorbic acid, which has the potential as anti-obesity.[24] The active 

compound Glycogen Synthase Kinase 3 beta is the most influential in remembering fat in the body.[25] 

he method that has been used in this study is in-silico analysis, because it is efficient and effective in 

terms of time and charge, selectively directly tested at receptors or cells target and 

accurate.[26][27][28][29][30] 

 

3. EXPERIMENTAL 

This paper will use the Systematic Literature Review (SLR) is a process for identifying, assessing, 

and interpreting all available research about the compounds contained in lemons for antiobesity. And 

Test the validity of this research instrument using a qualitative descriptive method and quantitative. This 

writing is supported from books, journals, optimization 3D structure Ascorbic Acid. The first thing to do 

is get data from https://pubchem.ncbi.nlm.nih.gov/ where we see data on the content of substances in 

herbal plants. 

Using https://phytochem.nal.usda.gov/phytochem/search to find out the name of the compound 

Glycogen Synthase Kinase 3 beta, then opening http://swisstargetprediction.ch/ to predict how much 

Lemon content has an effect on anti-obesity. 

The process used is Glycogen Synthase Kinase 3 beta compound using PDB format for docking 

with CuO type ligands. Code 1h8f which is a compound Glycogen Synthase Kinase 3 beta is docked 

with some CuO one by one. Where later data will be obtained regarding the docked active compounds. 

After that, we used the Avogadro application for testing into the Discovery Studio, which used a 

compound with PDB format with an early stage active compound. 

After the matching process is carried out, the final result will be obtained in the form of an active 

compound that can bind the CuO compound that is carried out. This proves that the active compounds 

contained in Citrus limon can be used as an anti-obesity alternative. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Systematic Review Diagram 

Table 1. PICOC Criteria 
 

Population Citrus limon 

Intervention Assumption of Antiobesity 

Comparison - 

Outcomes - 

Context - 
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4. RESULTS  AND  DISCUSSION 

4.1 Receptor Analysis Used 

Receptors that play a role in controlling various target genes involved in lipid and glucose 

homeostasis are Glycogen Synthase Kinase 3 beta compound (1h8f). Receptors can be used in 

docking applications should be in the form of a crystalline structure, human, and after being 

validated it generates Root mean Square Deviation (RMSD) less than 2 Å . The test ligand is 

considered to have the potential to enterin the receptor and is absorbed by the body if it meets the 

Lipinski's rule with the following criteria: 

1) BM<500 gram/mole 

2) Number of hydrogen bond proton donor groups <5 

3) The number of hydrogen bonding proton acceptor groups <10 

4) The sum of the logarithms of the partition coefficients in water and 1-octanol < 5 

4.2 Docking Simulation 

Based on the results of docking test compounds and positive control of Glycogen Synthase 

Kinase 3 beta compound (1h8f). Molecular docking is a research with computational method 

which aims to estimate the interaction and affinity of a ligand for a macromolecule (usually 

proteins). A ligand and protein molecule predicted by placing techniques on the area certain (active 

site) so as to provide results optimal. Produces an interaction pose and a value that determines 

whether or not a pose is good interaction (docking score). The docking score is calculated between 

another with ChemPLP value units. ChemPLP Value calculated on the basis of the Gibbs free 

energy where the smaller (more negative) to the compound positive control then it can be said to 

have affinity good bonding, indicating that the compound It easily binds to the receptors. 

The following are the results of the study after the docking test was carried out with 36 

ligands, but only 21 ligands were found successful when docking, here are the data: 

1.   Cu2O3_396 

Figure 2. Shows Glycogen Synthase Kinase 3 Beta, Ascorbic Acid Compound Docked with 

Cu2O3_396 
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Figure 3. Shows Another Form of Glycogen Synthase Kinase 3 Beta, Ascorbic Acid Compound 

Docked  with Cu2O3_396 

 

Table 2. Ligand Binding Cu2O3_396 

 
Ligand,Binding Affinity, rmsd/ub, rmsd/lb 
1h8f_Cu2O3_396,-10.1,0.0,0.0 
1h8f_Cu2O3_396,-10.0,33.269,27.262 
1h8f_Cu2O3_396,-9.3,32.109,26.067 
1h8f_Cu2O3_396,-9.3,10.402,2.292 
1h8f_Cu2O3_396,-9.1,10.4,2.446 
1h8f_Cu2O3_396,-8.4,32.326,26.677 
1h8f_Cu2O3_396,-8.4,7.99,3.837 
1h8f_Cu2O3_396,-8.3,9.239,3.584 
1h8f_Cu2O3_396,-8.3,29.906,24.539 
 

2. Cu2O3_755040 

 

Figure 4. Shows Glycogen Synthase Kinase 3 Beta, Ascorbic Acid Compound Docked with 

Cu2O3_755040 
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Figure 5. Shows Another Form of Glycogen Synthase Kinase 3 Beta, Ascorbic Acid Compound 

Docked with Cu2O3_755040 

 

Table 3. Ligand Binding Cu2O3_755040 

 
Ligand,Binding Affinity, rmsd/ub, rmsd/lb 
1h8f_Cu2O3_755040,-2.6,0.0,0.0 
1h8f_Cu2O3_755040,-2.6,3.145,3.145 
1h8f_Cu2O3_755040,-2.5,25.028,25.028 
1h8f_Cu2O3_755040,-2.5,9.29,9.29 
1h8f_Cu2O3_755040,-2.5,21.265,21.265 
1h8f_Cu2O3_755040,-2.4,21.857,21.857 
1h8f_Cu2O3_755040,-2.4,10.043,10.043 
1h8f_Cu2O3_755040,-2.4,9.251,9.251 
1h8f_Cu2O3_755040,-2.4,9.227,9.227 

 

5. CONCLUSION 

There is a Glycogen Synthase Kinase 3 beta, Ascorbic acid compound in Citrus limon which is an active 

compound that binds to fat which is used as an anti-obesity. In the docking test process, the active compound 

was able to bind to Cu-O ligands. 
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