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Abstract 

 

In silico research has been carried out to analyze the antioxidant and anticancer 

bioactivity of the Gliricidiasepium plant. The software used includes 

knapsackfamily, pubchem, chemdraw, swissadme, passonline and MS excel. 

The result is that all compounds in the Gliricidia sepium plant have antioxidant 

and anticancer probability values above 0.500. Sepinol has the highest 

probability value of 0.873 for antioxidant, 0.869 for free radical scavenger, 

0.784 for anticarcinogenic and 0.745 for chemopreventive. As for TP53, the 

strongest expression enhancer is robinetin with a probability value of 0.920. 

 

Keywords : antioxidant, anticancer, Gliricidiasepium, in silico 

 
 

Abstrak 
 

Telah dilakukan penelitian in silico analisis bioaktivitas antioksidan dan antikanker tanaman 

Gliricidia sepium. Software yang digunakan meliputi knapsackfamily, pubchem, chemdraw, swissadme, 

passonline dan MS excel. Hasilnya yaitu semua senyawa dalam tanaman Gliricidia sepium memiliki nilai 

probabilitas antioksidan dan antikanker diatas 0,500. Sepinol memiliki nilai probabilitas tertinggi sebesar 

0,873 untuk antioksidan, 0,869 untuk Free radical scavenger, 0,784 untuk anticarcinogenic dan 0,745 

untuk chemopreventive. Adapun untuk TP53 expression enhancer terkuat pada robinetin dengan besar 

nilai probabilitasnya sebesar 0,920. 

 

Kata Kunci : antioksidan, antikanker, Gliricidia sepium, in silico 
 

INTRODUCTION 

 

The Gliricidia sepium plant or known in Indonesian as Gamal is rarely used as a topic in 

research in West Kalimantan. This plant is number 22 in the plantation crop commodity group 

(Limpo, 2020). The taxonomy of this plant in order is kingdom (Plantae), division 

(magnoliophyta), class (magnoliopsida), order (fabales), family (fabaceae), genus (gliricidia) and 

species (Gliricidia sepium) (Alamu et al., 2023; Nartey et al., 2023). Several studies on this plant 

mention that part of this plant, namely the leaves, is used as an organic fertilizer material 

(Oviyanti, Fitri; Syarifah & Nurul, 2016), (Khairunanissa Khairunanissa, Akhmad Rizali, 2019). 
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Studies on the antioxidant and anticancer properties of this plant are still rare. While research on 

the anticancer medicinal properties of a plant requires a long and expensive stage (Singh et al., 

2023). To approach cheap and fast research, bioinformatics is the solution (Ambrosino et al., 

2019).  

Several tools that can be used to analyze the anticancer effectiveness of a plant using a 

bioinformatics approach are knaspsackfamily (Nakamura et al., 2014), (Bhandari et al., 2022), 

chemdraw (Krasnov et al., 2024), pubchem (Kim et al., 2021), swissadme (Daina et al., 2017) 

and passonline (Christina et al., 2021). With this approach, the initial research as corroborating 

evidence or hypothesis in determining the stage of in vitro and in vivo research becomes solid. It 

is different if you depend on trial and error (Purna Singh et al., 2023). 

 

RESEARCH METHODS 

 

The bioinformatics method adopted in this research follows the steps of a previous study 

(Iskandar et al., 2022).  

 

Materials 

Materials and tools used in this study were gamal plant data extracts from the 

Knapsackfamily database (http://www.knapsackfamily.com/KNApSAcK_Family/).  

 

Tools 

The tools used in this research are laptop model AMD A4-9120e RADEON R3 4 

COMPUTE CORES 2C+2G 1.50 GHz, Software used are chemdraw, pubchem 

(https://pubchem.ncbi.nlm.nih.gov), swissadme (http://www.swissadme.ch/) and passonline 

(https://www.way2drug.com/passonline/) and MS Excel.  The flow of this research can be 

explained by Figure 1. 

 
  

Figure 1. Flow of Bioinformatics Methods  
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RESULTS AND DISCUSSION 

 

Knapsackfamily 

 Data on the extraction of compounds from gamal plants can be accessed through 

http://www.knapsackfamily.com/KNApSAcK_Family/. An illustration of using this tool can be 

seen in Figure 2. 

 

 
 

  

 

 
 

 

 
Figure 2. Knapsackfamily Result 

 

 

A list of their names, CIDs, formulas and molecular weights can be seen in Table 1. 
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Table 1. List of Compounds in Gamal Plant 

C_ID Metabolite 
Molecular 

formula 
Mw 

C00000945 Butin C15H12O5 27.206.847.349 

C00001092 Robinetin C15H10O7 30.204.265.268 

C00002507 Afrormosin C17H14O5 29.808.412.356 

C00002525 Formononetin C16H12O4 26.807.355.887 

C00002547 (-)-Medicarpin C16H14O4 27.008.920.894 

C00002728 Coniferaldehyde C10H10O3 17.806.299.419 

C00002729 2-Hydroxycinnamic acid C9H8O3 16.404.734.412 

C00007952 Gliricidol C16H16O7 32.008.960.287 

C00008587 Sepinol C16H14O7 3.180.739.528 

C00009402 Gliricidin C16H12O6 30.006.338.812 

C00009709 Isovestitol C16H16O4 272.104.859 

C00009714 Isomucronulatol C17H18O5 30.211.542.369 

C00009750 Sepiol C16H14O5 28.608.412.356 

C00009752 2'-O-Methylsepiol C17H16O5 30.009.977.362 

C00018862 7,4'-Dihydroxy-3'-methoxyisoflavan C16H16O4 272.104.859 

C00020091 Delphinidin chloride C15H11ClO7.Cl 37.298.818.313 

C00049077 2-Methoxygliricidol C18H16O7 34.408.960.287 

C00049078 2'-O-Methylvestitol C17H18O4 28.612.050.906 

 

Chemdraw 

The list of compound names from the Knapsackfamily database is then searched for two-

dimensional images of each compound by pressing the CID code. For example, the first order 

compound is butin with its International Union of Pure and Applied Chemistry (IUPAC) name 

7,3',4'-Trihydroxyflavanone obtained from the pubchem database. Furthermore, the IUPAC name 

is copied to the chemdraw program to get the entire two-dimensional image of the compound and 

the results can be seen in Figures 3 to 18. 

 
Figure 3. Butin (first order compound name) 
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http://www.knapsackfamily.com/knapsack_core/information.php?word=C00001092
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00002507
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00002525
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00002547
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00002728
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00002729
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00007952
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00008587
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00009402
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00009709
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00009714
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00009750
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00009752
http://www.knapsackfamily.com/knapsack_core/information.php?word=C00018862
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Figure 4. Robinetin 

 

 
Figure 5. Afrormosin 

 

 

 

 

 
Figure 6. Formononetin 
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Figure 7. Medicarpin 

 

 
Figure  8. Coniferaldehyde 

 

 
 

Figure  9. 2-Hydroxycinnamic acid 

 
 

Figure 10. Gliricidol 
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Figure 11. Sepinol 

 

 

 
Figure 12. Gliricidin 

 
Figure 13. Isovestitol 
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Figure 14. Isomucronulatol 

 

 
Figure 15. Sepiol 

 
 

Figure 16. 2'-O-Methylsepiol 
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Figure 17. 7,4'-Dihydroxy-3'-methoxyisoflavan 

 

 
Figure 18. Delphinidin chloride 

 
 

Figure 19. 2-Methoxygliricidol 
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Figure  20. 2'-O-Methylvestitol 

 

 

 

Swissadme 

All chemical compound structure images are saved as files with cdx extension format. 

Furthermore, it is converted using swissadme (http://www.swissadme.ch/) to get a smile code 

(Simplified Molecular Input Line Entry). For example, butin compounds are converted into smile 

codes as shown in Figure 21. 

 

 
Figure 21. Butin Compound Smile Code 

 

With the same procedure, all smile codes are collected in Table 2. 
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Table 2. Smile Codes of Compounds in Gamal Plant 

No Metabolite Kode Smile 

1 Butin OC1=CC2=C(C=C1)C(=O)CC(O2)C1=CC=C(O)C(O)=C1 

2 Robinetin c1(ccc2c(c1)oc(c(c2=O)O)c1cc(c(c(c1)O)O)O)O 

3 Afrormosin c1(c(cc2c(c1)occ(c2=O)c1ccc(cc1)OC)OC)O 

4 Formononetin c1(ccc2c(c1)occ(c2=O)c1ccc(cc1)OC)O 

5 (-)-Medicarpin c1(ccc2c(c1)OC[C@@H]1[C@H]2Oc2c1ccc(c2)OC)O 

6 Coniferaldehyde c1(c(ccc(c1)/C=C/C=O)O)OC 

7 2-Hydroxycinnamic acid c1ccc(c(c1)/C=C/C(=O)O)O 

8 Gliricidol c1(cc(c(cc1)C(=O)C[C@H](c1cc(c(c(c1)O)OC)O)O)O)O 

9 Sepinol c1cc2c(cc1O)O[C@@H]([C@@H](C2=O)O)c1cc(c(c(c1)O)OC)O 

10 Gliricidin c1(ccc2c(c1)occ(c2=O)c1cc(c(c(c1)O)OC)O)O 

11 Isovestitol c1(ccc2c(c1)OC[C@H](C2)c1c(cc(cc1)O)OC)O 

12 Isomucronulatol c1(ccc2c(c1)OC[C@@H](C2)c1c(c(c(cc1)OC)OC)O)O 

13 Sepiol c1(ccc2c(c1)OCC(=C2)c1c(c(c(cc1)OC)O)O)O 

14 2'-O-Methylsepiol c1(ccc2c(c1)OCC(=C2)c1c(c(c(cc1)OC)O)OC)O 

15 
7,4'-Dihydroxy-3'-

methoxyisoflavan 
c1(ccc2c(c1)OC[C@@H](C2)c1ccc(c(c1)OC)O)O 

16 Delphinidin chloride c1(cc(c2c(c1)[o+]c(c(c2)O)c1cc(c(c(c1)O)O)O)O)O 

17 2-Methoxygliricidol c12c(O[C@H]3[C@@](C1=O)(c1c(OC3)cc(c(c1)OC)OC)O)cc(cc2)O 

18 2'-O-Methylvestitol c1(ccc2c(c1)OC[C@H](C2)c1c(cc(cc1)OC)OC)O 

 

Passonline 

Each smile code was entered into passonline software for bioactivity analysis. Bioactivity 

is displayed with the probability value of activeness with a value range of 0.000-1.000. The 

results of antioxidant and anticancer bioactivity analysis can be seen in Table 3. 

Table 3. Probability of Antioxidant and Anticancer Bioactivity of Gamal Plant 

No. Biological Agents 

Antioxidants Anticancer 

Antioxidants 

Free 

radical 

scavenger 

TP53 

expression 

enhancer 

Anticarcinogenic Chemopreventive 

1 Butin 0,721 0,748 0,786 0,704 0,706 

2 Robinetin 0,842 0,778 0,920 0,719 0,687 

3 Afrormosin 0,591 0,478 0,775 0,682 0,663 

4 Formononetin 0,557 0,42 0,77 0,644 0,612 

5 (-)-Medicarpin 0,408 0,572 0,774 0,429 0,636 

6 Coniferaldehyde 0,353 0,487 0,83 0,498 0,706 

7 2-Hydroxycinnamic acid 0,523 0,613 0,714 0,46 0,535 

8 Gliricidol 0,384 0,466 0,636 0,416 0,463 

9 Sepinol 0,873 0,869 0,952 0,784 0,745 

10 Gliricidin 0,617 0,504 0,793 0,712 0,69 

11 Isovestitol 0,472 0,622 0,68 0,511 0,631 

12 Isomucronulatol 0,495 0,693 0,681 0,528 0,68 

13 Sepiol 0,434 0,534 0,849 0,547 0,529 

14 2'-O-Methylsepiol 0,417 0,531 0,797 0,53 0,528 

15 
7,4'-Dihydroxy-3'-

methoxyisoflavan 0,495 0,637 0,701 0,584 0,633 

16 Delphinidin chloride 0,332 0,198 0,508 0,420 0,369 

17 2-Methoxygliricidol 0,377 0,548 0,791 0,441 0,608 

18 2'-O-Methylvestitol 0,46 0,625 0,67 0,508 0,638 
 Average 0,519 0,573 0,757 0,562 0,614 
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Among the compounds in Gamal plant, sepinol has the highest probability value of 0.873 

for antioxidant, 0.869 for free radical scavenger, 0.784 for anticarcinogenic and 0.745 for 

chemopreventive. The strongest TP53 expression enhancer was robinetin with a probability value 

of 0.920. 

 

CONCLUSION 

 

Based on the results of Passonline analysis, all compounds in Gamal plants have potential 

as antioxidants and anticancer with probability values above 0.500. 
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