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INTRODUCTION
Indonesia is an archipelago country with 
extraordinary biodiversity. Various medicinal 
plants grow in all parts of this country. Of the total 
of about 40,000 types of medicinal plants that have 
been known to the world, 30,000 of them are alleged 
to be in Indonesia. This number represents 90% 
of the medicinal plants found in the Asia.1-2 The 
diversity of medicinal plants makes local people in 
every region in Indonesia use them to treat various 
types of diseases.3-4 One of the medicinal plants 
often used by local people in North Kalimantan 
is terap (Artocarpus odoratissimus Blanco).5 This 
plant is commonly used by local people to treat 
hyperuricemia or known as gout.

Gout is a disease caused by an increase in uric 
acid levels in the blood beyond the normal limit, 
which is more than 7 mg/dL for men and 5.7 mg/
dL for women. Symptoms of gout include pain, 
swelling, and redness in the joints.6 Uric acid is 
a weak acid produced from purine compounds, 
can be derived from food which is converted into 
hypoxanthine, then xanthine, and finally into uric 
acid, with the help of xanthine oxidase (XO), a 
hydroxylase enzyme.7 The activity of this enzyme 
can be inhibited by synthetic compounds such as 
allopurinol by forming metabolites that are more 
soluble than xanthine and uric acid so that they are 
easily excreted from the body.8-9

However, the use of synthetic compounds as 
gout drugs can cause some side effects, including 
nausea, vomiting, redness of the skin, and hair 
loss.10-12 Because gout therapy such as allopurinol 
is a long-term therapy that must be given until 

the therapeutic effect is achieved, the side effects are 
often felt by people with gout.13-14 These side effects 
cause inconvenience for users and cause the desire 
to switch to traditional medicine, including using 
medicinal plants.15

Some medicinal plants can be used to treat gout 
because they contain natural compounds in the 
form of secondary metabolites that can inhibit 
xanthine oxidase. These natural compounds include 
flavonoids, alkaloids, and steroids (stigmasterol and 
β-sitosterol). This secondary metabolite group has 
been isolated from several medicinal plants and has 
been shown to have xanthine oxidase inhibitory 
activity.16-20

Flavonoid compounds such as quercetin are known 
to interact with xanthine oxidase through in silico 
test. This compound interacts with xanthine oxidase 
through hydrogen bonds on the active site of the 
enzyme, namely the amino acid residues of glutamic 
acid 802 and threonine 1010. It is also reported that 
quercetin has lower free energy of binding than 
synthetic compounds such as allopurinol, which 
shows that quercetin is easier binds to xanthine 
oxidase compared to allopurinol.21

Artocarpus odoratissimus which is used by local 
people of North Kalimantan to treat gout is known 
to contain secondary metabolites that can act as 
xanthine oxidase inhibitors. Research conducted 
by Yen et al.22 reported that A. odoratissimus 
leaves contain stigmasterol and β-sitosterol. Other 
compounds such as flavonoids and steroids were 
also identified from A. odoratissimus leaves. Besides, 
flavonoid flavan-3-ol was also isolated from the 
methanol extract of A. odoratissimus leaves.5
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Plants from another genus Artocarpus, such as A. communis and A. 
elasticus, were identified to contain flavonoid compounds such as 
cyclogeracommunin and artonol A. Both of these compounds were 
shown to have xanthine oxidase inhibitory activity with IC50 values   of 
73.3 µM (cyclogeracommunin) and 43.3 µM (Artonol A).23 Through 
the ability of these compounds to inhibit xanthine oxidase, this plant of 
the Artocarpus genus can be used as a drug to treat gout.24 Based on this 
information, it is predicted that A. odoratissimus also has the potential 
to treat gout through the xanthine oxidase inhibition mechanism. 
Further research on the potential of A. odoratissimus leaves as an anti-
gout drug through xanthine oxidase inhibition still needs to be done, 
given the limited scientific data that has been collected regarding the 
pharmacological activity and active chemical components of these 
plants.

Therefore, in this study, the prediction of xanthine oxidase inhibition 
activity through molecular docking was carried out. Molecular docking 
aims to determine the interaction between the active compound from A. 
odoratissimus and xanthin oxidase. This ligand and receptor interaction 
is carried out through computational procedures that attempt to 
predict the efficient non-covalent binding of macromolecules or 
between macromolecules (receptors) and small molecules (ligands).25 
Molecular docking is an initial stage of testing before testing for anti-
gout activity against xanthine oxidase in vitro by the active compound 
isolated from A. odoratissimus leaf extract, where the in vitro testing 
process and the isolation of these compounds are currently ongoing.

MATERIALS AND METHODS

Instruments and materials
The equipment used in this study includes analytical scales, maceration 
chamber, heating furnaces, micropipettes, 254 nm and 366 nm UV 
lamps, rotary evaporators, glass tools, and the ASUS Zenbook 13 
UX33FA (Intel® Core (TM) i5-8265U CPU @1.6 GHz 8192 MB RAM) 
with Chem Bio Draw Ultra version 8.0., Chem Bio 3D Ultra version 8.0, 
HyperChem Professional, OpenBabel GUI, AutoDock Tools-1.5.6rc3, 
AutoDock Vina, and Discovery Visualizer Studio 2019.

The material studied was A. odoratissimus leaves in the form of 
simplicia taken from the North Kalimantan area. Besides, the materials 
used in this study were aquadest, aluminum foil paper, solvents 
(methanol, n-hexane, ethyl acetate, and n-butanol), chloroform, 
toluene, ammonia, Mayer's reagent, Dragendorff's reagent, Wagner's 
reagent, FeCl3 solution, gelatin solution, HCl, Mg powder, KOH, 
ether, anhydrous acetic acid, glacial acetic acid, H2SO4, and thin layer 
chromatography (TLC) plate.

Sample preparation
Artocarpus odoratissimus leaf samples were taken from the City of 
Tanjung Selor, North Kalimantan. Sample preparation was carried out 
by first cleaning all parts of the leaves using clean water, then drying 
them indirectly from the sun. Furthermore, the dried leaves are mashed 
to obtain simplicia powder.

Extraction
Simplicia extraction was carried out by the maceration method. 
The simplicia powder was macerated with ethanol for three days. 
Furthermore, the filtrate is filtered and concentrated using a rotary 
evaporator until a thick extract is obtained.

PHYTOCHEMICAL SCREENING

Alkaloid Test
The 2 mL extract solution was added to 2 mL of 2% hydrochloric acid, 
then added Mayer's reagent (reacts positively if a yellowish-white 

precipitate is formed), Dragendorff's reagent (reacts positively if it 
is cloudy or an orange precipitate is formed), and Wagner's reagent 
(reacts positively if it forms brown precipitate).

Flavonoid Test
The 2 mL extract solution was added with magnesium powder and 
4 drops of concentrated hydrochloric acid. A positive reaction is 
indicated by the formation of a red, orange, or dark solution. The 
flavonoid test was also carried out by the TLC method using ethyl 
acetate eluent: formic acid : aquadest (100 : 15 : 17) with rutin as a 
standard compound. After the elution process was complete, the TLC 
plate was sprayed with borate citrate reagent, then stains were observed 
under UV light 366 and 254 nm.

Phenolic Test
The 2 mL extract solution was added with 3 drops of 1% ferric chloride 
reagent. The formation of a blue or black color indicates the presence 
of phenolic compounds.

Saponin Test
The 2-3 mL extract solution was put into a test tube, then 10 mL hot 
water was added and cooled. Shake vigorously for 10 seconds then add 
1 drop of 2 N hydrochloric acid. The formation of a stable foam as 
high as 1-10 cm for not less than 10 minutes indicates the presence of 
phenolic compounds.

Steroid/Triterpenoid Test
The 2 mL extract solution was added with 10 drops of anhydrous 
acetic acid reagent and 2 drops of concentrated sulfuric acid. The 
presence of steroids is indicated by the presence of blue or green color 
in the solution, while triterpenoids are shown in red or purple. The 
steroid class test was also carried out by the TLC method using eluent 
n-hexane : ethyl acetate (4 : 1) and a standard compound in the form 
of stigmasterol. After the elution process was complete, the TLC plate 
was sprayed using anisaldehyde-sulfuric acid and heated. Observe the 
stains that form.

Prediction of physicochemical and pharmacokinetic 
properties
Prediction of physicochemical and pharmacokinetic properties was 
carried out online using SwissADME (http://www.swissadme.ch). The 
physicochemical and pharmacokinetic parameters observed included 
molecular weight, the logarithm of octanol/water partition coefficient 
(log P), Hydrogen Bond Acceptors (HBA), Hydrogen Bond Donors 
(HBD), and Topological Polar Surface Activity (TPSA), gastrointestinal 
(GI) absorption, blood-brain barrier (BBB) permeation, inhibition of 
metabolic enzymes, and skin permeation.

Molecular docking

The molecular structure of the ligands to be tested is drawn in 
two-dimensional form using Chem Bio Draw Ultra version 8.0. 
Furthermore, the three-dimensional structure of the ligand was made 
using Chem Bio 3D Ultra version 8.0 for energy minimization. Then do 
geometry optimization using HyperChem Professional, then saved in 
.mol   format. Furthermore, the format was changed from .mol   to .pdb 
using OpenBabel. The ligands were then prepared using AutoDock 
Tools-1.5.6rc3. After that, the ligands are stored in the .pdbqt format.

The receptor used was the xanthine oxidase enzyme with the PDB ID 
3NRZ downloaded from the Protein Data Bank database (https://www.
rcsb.org/). Protein preparation was carried out using AutoDock Tools-
1.5.6rc3, then saved in .pdb format. The receptor file is opened again 
using AutoDock Tools-1.5.6rc3 program, then saved in .pdbqt format.

http://www.swissadme.ch
https://www.rcsb.org/
https://www.rcsb.org/
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Prior to the docking process, the method that will be used is validated 
first. Docking was performed using AutoDock Vina from The Scripps 
Research Institute. The grid menu is selected to determine the tethering 
coordinates and grid box. The size and center of ligand docking used 
in site-directed docking were validated first using a complex co-crystal 
ligand on the crystal structure of the 3NRZ receptor, specifically 
hypoxanthine. The parameter used was the root-mean-square deviation 
(RMSD), with the docking results declared valid if the RMSD value of 
the co-crystal ligand was not more than 2.0 Å.

The docking process was carried out between xanthine oxidase as a 
receptor and a ligand for the test compound from A. odoratissimus 
leaves using the same parameters used in the validation process. After 
the docking process is complete, the resulting documents are saved for 
analysis.

Docking ligands were analyzed using Discovery Studio Visualizer 
2019. The ligand-receptor docking model chosen was the one with the 
lowest free energy of binding (ΔG) value and the three-dimensional 
visualization that was closest to the receptor area. The selected ligand 
model was combined with the receptor using the Discovery Studio 
Visualizer 2019. The results of the ligand-receptor combination were 
analyzed for their molecular interactions in two dimensions.

RESULTS 
The samples of A. odoratissimus leaf used in this analysis were collected 
from the City of Tanjung Selor, North Kalimantan, Indonesia. The 
leaves taken are old leaves and dark green in color, as seen in Figure 1. 
The leaves are then processed into simplicity so that the leaf samples do 
not rot during the storage and research period.

Simplicia A. odoratissimus leaves, which has been processed into 
powder, is then macerated with 96 % ethanol for three days. Then, the 
liquid extract is concentrated using a rotary evaporator until a thick 
extract is obtained and is ready to be analyzed. The test to be conducted 
is in the form of a phytochemical screening test using multiple reagents 
and using the TLC method. The objective of this phytochemical 
screening is to classify compounds found in the therapeutic leaves, 
where these compounds will be tested for anti-gout  activity by 
interacting with xanthine oxidase using the molecular docking method.

Based on the results of phytochemical screening as presented in Table 
1, it is known that A. odoratissimus leaves contain alkaloid, flavonoid, 
phenolic, and steroid/triterpenoid compounds. Meanwhile, on the 
results of phytochemical screening using the TLC method (Figure 2), 
stains appeared similar to the standard compounds used, namely rutin 
(flavonoids) and stigmasterol (steroids). This indicates the possibility 
that A. odoratissimus leaves contain flavonoids in the form of rutin and 
steroids in the form of stigmasterol.

Furthermore, the compounds tested by molecular docking were 
allopurinol as a reference (a synthetic anti-gout drug), hypoxanthine 
(a natural ligand of xanthine oxidase), beta-sitosterol and flavan-3-
ol (compounds isolated from A. odoratissimus leaves), pinocembrin 
(a class of flavonoid reported from A. odoratissimus roots), rutin (a 
standard compound in the test using TLC), and stigmasterol (a standard 
compound in the test using TLC as well as compounds isolated from 

Figure 1: A. odoratissimus. A: Tree, B: Ovules, C: Fruit, D: Leaves.
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Figure 3: Visualization of docking method validation (magenta: redocking 
result; yellow: crystallography result).

 

 

 

 

 

 

 

Figure 2:  Phytochemical screening results using TLC. A: Group of steroids 
(n-hexane: ethyl acetate (4: 1), left), Standard compound (stigmasterol, 
right). B: Group of flavonoids (ethyl acetate: formic acid: aquadest (100: 
15: 17), left), Standard compound (rutin, right).

Compound Result
Alkaloid +
Flavonoid +
Phenolic +
Saponin -
Steroid/Triterpenoid +

Table 1: Phytochemical screening results of A. odoratissimus leaf 
extracts.
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A. odoratissimus leaves). The structure of the compounds to be tested 
using molecular docking is presented in Table 2. Before molecular 
docking was performed, the prediction of its physicochemical and 
pharmacokinetic properties was carried out. The prediction results of 
the physicochemical properties of all tested compounds can be seen 
in Table 3. The results of predictions for pharmacokinetic properties 
can be seen in Table 4. Furthermore, the docking process is carried out 
using AutoDock Vina. Before the docking process of the test compound 
was carried out, the docking method was validated using ligands that 
were bound to xanthine oxidase crystals. The co-crystal ligand used is a 
hypoxanthine. Method validation serves to ensure the docking method 
used provides valid and reliable results. The visualization of validation 
results can be seen in Figure 3.

After validating, the docking process of the test ligand begins. The 
initial steps are the same as the preparation prior to the validation of the 
docking method, namely the preparation of test ligands and receptor 
compounds using AutoDock Tools 1.5.6rc3. After that, set the grid 
box according to the validation results. After the preparation process is 
complete, the docking process is carried out with AutoDock Vina. The 
docking results obtained are free energy of binding (ΔG) and ligand-
receptor interactions.26 The results of molecular docking can be seen 

in Table 5. Visualization of the interaction between ligands and amino 
acid residues of the receptor can be seen in Figure 4-5. The amino acid 
residues involved in ligand and receptor interactions are different for 
each compound, except for hypoxanthine and allopurinol which have 
interactions with the same amino acid residues, particularly glutamic 
acid 802, arginine 880, and threonine 1010. The amino acid residues 
involved in hydrogen bonding with the test ligand compounds can be 
seen in Table 5. Based on this table, it can be seen that the flavan-3-
ol interacts with the xanthine oxidase through hydrogen bonds with 
amino acid residues in the form of arginine 912 and lysine 1045.

DISCUSSION
Based on the results of phytochemical screening as presented in Table 
1 and the results of phytochemical screening using the TLC method 
(Figure 2), it is known that A. odoratissimus leaves contain alkaloid, 
flavonoid, phenolic, and steroid/triterpenoid compounds. This is in 
line with previous research which reported that alkaloid, flavonoid, 
phenolic, and steroid/triterpenoid compounds have inhibitory activity 
against xanthine oxidase.16-20 Based on this finding, it is predicted that 
A. odoratissimus leaves have antigout activity by inhibiting xanthine 
oxidase by the compounds identified in A. odoratissimus leaves. 

Figure 4: 3D visualization of docking Results. A: Allopurinol; B: Beta-sitosterol; C: flavan-3-ol; D: Pinocembrin; E: Rutin; F: Stigmasterol.
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Compound
Molecular Structure

Compound
Molecular Structure

Compound
Molecular Structure

Hypoxanthine Allopurinol 

Beta-sitosterol 

F l a v a n - 3 - o l 

P i n o c e m b r i n 

 
Rutin

Stigmasterol

Flavan-3-ol 

Stigmasterol

Pinocembrin

Rutin

Table 2: Molecular structure of test compounds.

Compounds
Physicochemical Properties

Lipinski Rule
MW Log-P HBA HBD TPSA (Å2)

Hypoxanthine 136,11 g/mol -1,17 3 2 74,43 Yes
Allopurinol 136,11 g/mol -0,36 3 2 74,43 Yes
Beta-sitosterol 414,71 g/mol 6,73 1 1 20,23 Yes
Flavan-3-ol 274,27 g/mol 0,79 5 4 90,15 Yes
Pinocembrin 256,25 g/mol 1,27 4 2 66,76 Yes
Rutin 610,52 g/mol -3,89 16 10 269,43 No
Stigmasterol 412,69 g/mol 6,62 1 1 20,23 Yes

Table 3: Prediction results of the compounds physicochemical properties.

MW= Molecular Weight; HBA = Hydrogen Bond Acceptors; HBD = Hydrogen Bond Donor; TPSA = Topological Polar Surface Active
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Figure 5: 2D visualization of docking results. A: Allopurinol; B: Beta-sitosterol; C: flavan-3-ol; D: Pinocembrin; E: Rutin; F: Stigmasterol.
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Before molecular docking was performed, the prediction of its 
physicochemical and pharmacokinetic properties was carried out. The 
results (Table 3) show that beta-sitosterol, rutin, and stigmasterol do 
not meet Lipinski's rules of five. Lipinski's rules of five are the rules 
used to predict the absorption and permeability of a drug compound 
so that the drug is good for use in the body. According to Lipinski's 
rules of five, a compound has good absorption and permeability in the 
body, if it has a molecular weight of less than 500, the number of donor 
hydrogen bonds is ≤ 5, the number of acceptor hydrogen bonds is ≤ 
10, and the CLogP value ≤ 5 or MLogP value <4.15. A compound is 
declared to meet Lipinski's rules of five if it meets the four conditions 
or at least meets three conditions. Based on this, it is known that all 
test compounds except rutin have good absorption and permeability 
in the body.27

The results of predictions for pharmacokinetic properties can be seen 
in Table 4. These results indicate that rutin, stigmasterol, and beta-
sitosterol have a low or less absorption capacity when compared to 
others. This is because the MLogP value is more than 4.15 for the beta-
sitosterol and stigmasterol compounds, where the MLogP value more 
than 4.15 indicates poor absorption, according to Lipinski's rules of 
five. This LogP value is the partition coefficient value between n-octanol 
and water, which represents the lipophilic (lipid-soluble) properties of 
a compound. The higher the LogP value, the more lipophilic properties 
of the compound, or else, the compound is more non-polar.28 If a 
compound is too non-polar, it can cause the compound to bind very 
tightly to the lipid membrane and make it difficult to get to the receptor. 
This is because, before binding to the receptor, the drug compound 
must pass through polar body fluids. The highly lipophilic compounds 
are difficult to pass through these body fluids.29 Therefore, the polarity 
of a drug compound has certain limitations, as regulated in Lipinski's 
rules of five, so that the drug can be well absorbed, distributed to the 
site of action, and interacts with the target receptor to cause the desired 
activity.

Furthermore, based on the predicted results of pharmacokinetic 
properties, the only compound that can cross the blood-brain barrier is 

pinocembrin. This allows pinocembrin to be distributed into the brain. 
The ease of penetrating the blood-brain barrier can have a positive 
effect, if the compound has pharmacological effects on the brain, 
and it can also have a negative effect, if the compound does not have 
a pharmacological effect on the brain, but causes side effects or toxic 
effects on the brain.30

The next pharmacokinetic property is the ability to influence metabolism 
through inhibition of cytochrome P450 enzymes that are involved in 
many metabolic processes.31 Based on the prediction results obtained, 
it is known that pinocembrin compounds can inhibit the action of 
the cytochrome P1A2 (CYP1A2) and cytochrome P2C19 (CYP2C19) 
enzymes, and stigmasterol compounds can inhibit cytochrome P2C9 
(CYP29). This shows that pinocembrin and stigmasterol can influence 
metabolic processes that involve these cytochrome enzymes.

Then, for skin permeation as indicated by the Log Kp value, the 
prediction results show that only beta-sitosterol compounds have a log 
Kp value > -2.5. Hardjono32 stated that compounds that have low skin 
permeability have a log Kp value > -2.5. Therefore, from the results of 
the prediction of skin permeability, it can be seen that the compound 
which may have low skin permeability is beta-sitosterol.

After knowing the physicochemical and pharmacokinetic properties 
of the test compound, molecular docking was carried out on several 
test compounds, with the comparison compound being allopurinol. 
Allopurinol is a type of synthetic drug that is currently commonly 
used to treat gout. This drug is a hypoxanthine analog, which works 
by inhibiting the formation of uric acid through xanthine oxidase 
inhibition.33

The ligand and receptor molecules are first prepared before docking 
is conducted. The geometry optimization is carried out to reduce the 
steric energy of the ligands so that the structure is more stable and the 
docking process is more optimal.34 After that, the ligand and receptor 
molecules are given hydrogen atoms and charges according to the 
amount of charge contained in each constituent atom. Then adjust the 
size and coordinates of the grid box and save it in the config file in 

Compounds
Pharmacokinetic Parameters

GI Absorption BBB Permeation P450 Cytochrome Enzyme 
Inhibitors Skin Permeation (cm/s)

Hypoxanthine High No No -7,48 cm/s
Allopurinol High No No -7,61 cm/s
Beta-sitosterol Low No No -2,20 cm/s
Flavan-3-ol High No No -7,46 cm/s

Pinocembrin High Yes • CYP1A2 Inhibitors
• CYP2C19 Inhibitors -5,82 cm/s

Rutin Low No No -10,26 cm/s
Stigmasterol Low No CYP2C9 Inhibitors -2,74 cm/s

Table 4: Predicted results of the compounds pharmacokinetic properties.

Compounds Free energy of binding/ΔG (kcal 
/ mol) Interaction Type Amino Acid Residues Involved

Hypoxanthine -6.3 Hydrogen Bond GLU L:802, ARG L:880, THR L:1010
Allopurinol -6.4 Hydrogen Bond GLU L:802, ARG L:880, THR L:1010

Beta-sitosterol -6.9 Van der Waals interactions PRO L:1012, LYS L:771, GLU L:1143, PHE L:1142, TYR 
L:1140, GLU L:879, HIS L:875, SER L:876, PHE L:1013

Flavan-3-ol -8.3 Hydrogen Bond ARG L:912, LYS L:1045

Pinocembrin -8.9 Van der wails interactions
THR L:1083, LYS L:1045, VAL L:1259, GLN L:1040, 
GLY L:1260, GLN L:1194, PHE L:798, GLU L:1261, 
ALA L:1078, SER L:1082

Rutin -7.1 Hydrogen Bond THR L:1010, GLU L:879, SER L:876
Stigmasterol -7.2 Hydrogen Bond SER L:1141, GLU L:1143, PHE L:1142

Table 5: Molecular docking results.
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the ".txt" format. The dimensions of the grid box used in the docking 
method validation are 40 x 40 x 40 Å.

Furthermore, the docking process is carried out using AutoDock Vina. 
Before the docking process of the test compound was carried out, 
the docking method was validated using ligands that were bound to 
xanthine oxidase crystals. The co-crystal ligand used is a hypoxanthine. 
Method validation serves to ensure the docking method used provides 
valid and reliable results. This can be seen from the parameter in the 
form of the Root Mean Square Deviation (RMSD) value.35 The RMSD 
value is a measurement of two poses by comparing the atomic positions 
between the experimental structure and the predicted structure. A 
method is declared valid if it has an RMSD value < 2.0 Å.36 If the RMSD 
value meets the requirements, then the docking method is suitable for 
use for molecular docking of the compounds to be tested. The RMSD 
value from the docking validation was 0.379 Å. This value indicates 
that the docking method used is valid and can be used for docking the 
test compound with xanthine oxidase receptors. The visualization of 
validation results can be seen in Figure 3.

After validating, the docking process of the test ligand begins. The 
results of molecular docking can be seen in Table 5. The smaller the ΔG 
value, the better the interaction between the ligand and the receptor 
(Du et al., 2016). The docking results showed that the pinocembrin test 
compound had the smallest ΔG value. However, when viewed from 
its effect on metabolism, this compound still needs to be considered. 
Another compound with comparable ΔG value but quite good 
pharmacokinetic properties are flavan-3-ol, which has been isolated 
from A. odoratissimus leaves. This compound is ideal for use as 
medicine, both in terms of pharmacokinetics and pharmacology when 
viewed from its interaction with xanthine oxidase. All the tests and 
natural ligands have different bond areas with xanthine oxidase.

When compared between the test ligand which has the smallest ΔG 
value with reference ligands (allopurinol) and co-crystal ligands 
(hypoxanthine), flavan-3-ol interacts much better with xanthine 
oxidase. This shows that this compound has the potential as an antigout 
which has a better interaction with xanthine oxidase than allopurinol.

CONCLUSION
Based on the tests, it can be concluded that the test compound with 
xanthine oxidase inhibitory activity is better than allopurinol both in 
terms of interaction with xanthine oxidase and pharmacokinetic is 
flavan-3-ol. Another compound that also has a good interaction with 
xanthine oxidase is pinocembrin. However, this compound is less than 
ideal in terms of pharmacokinetics by affecting metabolism. Flavan-
3-ol and pinocembrin are predicted to be present in the leaves of A. 
odoratissimus. Both of these compounds have good potential to be 
developed into anti-gout drugs. The in vitro anti-gout activity test of 
these two compounds is still needed to be done to confirm their activity 
as xanthine oxidase inhibitors.
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