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LAMPIRAN 1 

SKEMA ALUR  PENELITIAN SIMULASI MOLECULAR 

DOCKING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studi Pustaka 

Pencarian Reseptor 

Pengunduhan Reseptor  

melalui situs web RCSB PDB 

http://www.rcsb.org.pdb  

Senyawa-senyawa ini 

diminimasi dan diprotonasi 

menggunakan MarvinSketch® 

dan dikonversi menjadi format 

.pdbqt dengan OpenBabel GUI® 

Preparasi Reseptor 

Hasil 

http://www.rcsb.org.pdb/
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LAMPIRAN 1 

(LANJUTAN) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studi Pustaka 

Pencarian Senyawa  

aktif buah mahkota dewa 

melalui situs 

KNApSAck 

https://www/knapsackfamily.com/

knapack_core/top.php  
Senyawa-senyawa ini diunduh 

melalui situs PubChem 

http://PubChem.ncbi.nlh.nih.gov 

dengan format .sdf. 

Senyawa-senyawa ini 

diminimasi dan diprotonasi 

menggunakan MarvinSketch® 

dan dikonversi menjadi format 

.pdbqt dengan OpenBabel GUI® 

Preparasi Senyawa Uji 

Hasil 

https://www/knapsackfamily.com/knapack_core/top.php
https://www/knapsackfamily.com/knapack_core/top.php
http://pubchem.ncbi.nlh.nih.gov/
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LAMPIRAN 1 

(LANJUTAN) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gambar VII. 1 Alur penelitian simulasi molecular docking 

Menambahkan 

muatan kollman dan 

atom hidrogen polar 

Menambahkan muatan gasteiger, 

atom hidrogren, dan pengaturan sorsi 

Disiapkan folder khusus yang berisi file packing 

AutoDock Vina, grid.bd & config.bd yang berisi 

nama ligan, reseptor, ukuran grid box, 

exchaustiveness, number of modes, output docking 

dalam format .pdbqt 

Reseptor Kompleks 

Reseptor  Ligan Alami 

Reseptor Kompleks 

Validasi atau Re-Docking 

Docking Senyawa Uji 

Reseptor  

Reseptor  

Hasil   
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LAMPIRAN 2 

PREDIKSI DRUGLIKENESS, PRE-ADMET DAN SCREENING 

AKTIVITAS ANTIDIABETES SENYAWA UJI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Menggunakan situss web Lipinski’s Rule of 

Five (http://www.scfbio-

iitd.res.in/software/druglikdesign/lipinski.jsp) 

- Input nama dari senyawa-senyawa 

- Klik submit 

- Analisis & data hasil  

Preparasi Reseptor 

Hasil 

http://www.scfbio-iitd.res.in/software/druglikdesign/lipinski.jsp
http://www.scfbio-iitd.res.in/software/druglikdesign/lipinski.jsp
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LAMPIRAN 2 

(LANJUTAN) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Menggunakan situs Pre-

ADMET 

(http://preadmet.bmdrc.org/) 

- Gambar manual struktur 

dari senyawa 

- Klik submit 

- Analisis & data hasil   

Preparasi Senyawa Uji 

Hasil 

http://preadmet.bmdrc.org/
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LAMPIRAN 2 

(LANJUTAN) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gambar VII. 2 Alur prediksi druglikeness, pre-Admet dan screening aktivitas 

antidiabetes senyawa uji 

  

 

 

 

 

- Studi pustaka pencarian senyawa aktif buah mahkota 

dewa melalui situs KNApSAck  

http://www.knapsackfamily.com/knapsack_core/top.php  

- Kode canonical SMILE disalin lalu diinput ke laman 

pencarian PASS Online  

http://www.way2drug.com/passonline/  

- Submit   

Preparasi Reseptor 

Hasil 

http://www.knapsackfamily.com/knapsack_core/top.php
http://www.way2drug.com/passonline/
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LAMPIRAN 3 

SIMULASI MOLECULAR DYNAMICS (AMBER) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gambar VII. 3 Alur simulasi molecular dynamics (AMBER) 
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Persiapan Parameter Force 

Field 
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Analisis Trajektori 
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LAMPIRAN 4 

WEBSITE DAN APLIKASI 

 

 

 

 

 

 

 

 

Gambar VII. 4 Tampilan situs website PASS online 

 

 

 

 

 

 

 

 

 

Gambar VII. 5 Tampilan situs website KNApSAck 
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LAMPIRAN 4 

(LANJUTAN) 
 

 

 

 

 

 

 

 

 

Gambar VII. 6 Tampilan situs website PubChem 

 

 

 

 

 

 

 

 

 

Gambar VII. 7 Tampilan situs website RCSB PDB 
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LAMPIRAN 4 

(LANJUTAN) 
 

 

 

 

 

 

 

 

 

Gambar VII. 8 Tampilan situs website Pre-ADMET 

 

 

 

 

 

 

 

 

 

Gambar VII. 9 Tampilan situs website SCFBio Lipinski’s Rule of Five 
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LAMPIRAN 4 

(LANJUTAN) 
 

 

 

 

 

 

 

 

 

Gambar VII. 10 Tampilan aplikasi AutodockTools® 

 

 

 

 

 

 

 

 

Gambar VII. 11 Tampilan aplikasi Discovery Studio Visualizer® 
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LAMPIRAN 4 

(LANJUTAN) 
 

 

 

 

 

 

 

 

Gambar VII. 12 Tampilan aplikasi MarvinSketch® 

 

 

 

 

 

 

 

 

 

Gambar VII. 13 Tampilan software OpenBabel GUI® 

 

 

 



73 
 

LAMPIRAN 4 

(LANJUTAN) 
 

 

 

 

 

 

 

 

 

 

Gambar VII. 14 Tampilan program Autodock Vina® 
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LAMPIRAN 5 
 

HASIL SCREENING PASS ONLINE 

 

Tabel VII. 1  

Hasil Screening Uji Aktivitas Senyawa Uji 
 

No Nama Senyawa Pa Pi Aktivitas 

1 

2,3-Dihydroxybenzoic 

acid 

0,359 0,056 Antidiabetic 

2 Aphloilol 0,794 0,005 Antidiabetic 

3 Benzofenon 0,563 0,067 Antidiabetic 

4 Beta – carotene 0,423 O,017 Antidiabetic 

5 Coumarin 0,328 0,010 

Antidiabetic 

(type1) 

6 Glyceryl pentacosanoate 0,379 0,015 

Antidiabetic 

symptomatic 

7 Icariside c3 0,345 0,062 Antidiabetic 

8 Kaemferol 0,375 0,012 

Antidiabetic 

symptomatic 

9 Lariciresinol 0,213 0,149 Antidiabetic 

10 Myricetin 0,413 0,012 

Antidiabetic 

symptomatic 

11 Phalerin 0,671 0,008 Antidiabetic 
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LAMPIRAN 5 

(LANJUTAN) 

 

Tabel VII. 1  

Lanjutan 
 

No Nama Senyawa Pa Pi Aktivitas 

12 Quercetin 0,273 0,057 

Antidiabetic 

symptomatic 
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LAMPIRAN 6 

HASIL MOLECULAR DOCKING RESEPTOR DIPEPTYDIL 

PEPTIDASE PDB 4A5S 

Tabel VII. 2  

Hasil Molecular Docking Reseptor Dipeptydil Peptidase PDB 4A5S 
 

No Ligan Uji 
Delta 

G 

Ikatan 

Hidrogenitas 

Pi-

Alyl/Alkyl 

Interkasi 

lain 

Ligan Alami 

1. 

6-[(3s)-3-

aminopiperidin-

1-yl]-5-benzyl-

4-oxo-3-

(quinolin-4-

ylmethyl)-4,5-

dihydro-3h-

pyrrolo[3,2-

d]pyrimidine-7-

carbonitrile 

-10.529 
TYR A: 631 

TYR A : 662 

TYR A : 547 

TRP A : 629 

TYR A : 547 

TRP A : 629 

TYR A : 666 

ASP A : 663 

GLU A : 205 

GLU A : 206 

SER A : 630 

Ligan Uji 

1. Beta – carotene -10.297  

PHE A : 357 

ARG A : 356 

TYR A : 666 

TYR A : 547 

TRP A : 629 
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LAMPIRAN 6 

(LANJUTAN) 

 

 
Tabel VII. 2  

Lanjutan 

 
No Ligan Uji Delta 

G 

Ikatan 

Hidrogenitas 

Pi-

Alyl/Alkyl 

Interkasi lain 

2. Benzofenon -8.341   

PHE A : 357 

TYR A : 666 

SER A : 630 

TYR A : 631 

TYR A : 662 

TYR A : 547 

GLU A : 205 

3. Aphloilol -8.314 
ARG A :125 

GLU A :205 
 

SER A :630 

LYS A :554 

4. phalerin - 7.891 

GLU A : 206 

ARG A : 669 

TYR A : 662 

TYR A : 547 

 

PHE A : 357 

ARG A : 125 

TYR A : 666 

ASP A : 545 

5. Myricetin -7.837 

GLU A : 206 

ARG A : 125 

ASN A : 710 

TYR A : 547 

 

TYR A : 666 

TYR A : 662 

SER A : 630 

PHE A : 357 

6. Kaemferol -7.711 LYS A : 554  

TYR A :547 

SER A :630 

TYR A : 662 

TYR A : 666 

7. Quercetin -7.655 
GLU A : 206 

ARG A : 358 
 

PHE A : 357 

TYR A : 666 
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LAMPIRAN 6 

(LANJUTAN) 

 

 
Tabel VII. 2  

Lanjutan 

No Ligan Uji Delta 

G 

Ikatan 

Hidrogenitas 

Pi-

Alyl/Alkyl 

Interkasi 

lain 

8. Icariside c3 -7.414 

ARG A : 669 

GLU A : 206 

ARG A : 125 

TRP A : 629 

TYR A : 662 

TYR A : 547 

TRP A : 627 

GLU A : 205 

9. Lariciresinol -7.315 
GLU A : 206 

GLU A : 205 
HIS A : 126 

TYR A : 547 

TRP A : 629 

10. 
Glyceryl 

pentacosanoate 
-7.222  

PHE A : 357 

TYR A : 666 

TYR A : 547 

TRP A : 627 

 

11. Coumarin -5.647   
TYR A : 666 

TYR A : 662 

12. 

2,3-

Dihydroxybenzoic   

acid 

-4.832 

SER A : 239 

SER B : 239 

THR B :706 

 

PHE A :713 

PHE B :713 

TYR A :241 

TYR B :241 
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LAMPIRAN 7 

HASIL MOLECULAR DOCKING RESEPTOR ALDOSE 

REDUCTASE PDB 3BCJ 

Tabel VII. 3 

Hasil Molecular Docking Reseptor Aldose Reductase PDB 3BCJ 
 

No Ligan Uji 
Delta 

G 

Ikatan 

Hidrogenitas 
Pi-Alyl/Alkyl Interkasi lain 

Ligan Alami 

1. 

Nadp 

nicotinamide-

adenine-

dinucleotide 

phosphate 

-9.141 

VAL A : 264 

THR A : 269 

SER A : 210 

ASN A : 160 

GLN A : 183 

ASP A : 43 

THR A : 19 

SER A : 214 

GLU A : 271 

ALA : 245 

LEU A : 228 

ARG A : 268 

LYS A : 262 

LYS A : 21 

PRO A : 211 

PRO A : 215 

TRP A : 20 

SER A : 159 

 

 

 

 

 

 

 

 



80 
 

LAMPIRAN 7 

(LANJUTAN) 

 

 
Tabel VII. 3 

Lanjutan 

No Ligan Uji Delta G 
Ikatan 

Hidrogenitas 

Pi-

Alyl/Alkyl 

Interkasi 

lain 

Ligan Uji 

1. 
Beta – 

carotene 
-13.457  

VAL A : 47 

TRP A : 20 

TYR A : 48 

LYS A : 262 

PRO A : 215 

LEU A : 212 

LEU A : 228 

TYR A : 208 

2. Icariside c3 -11.006  

HIS A : 110 

TRP A : 20 

CYS A : 298 

TYR A : 209 

TRPA : 219 

 

3. 

Glyceryl 

pentacosanoate 

 

-10.838 

SER A : 214 

ASP A : 216 

ILE A : 260 

 

TYR A : 209 

TRP A : 20 

CYS A : 298 

TYR A : 48 

HIS A : 110 

VAL A : 47 

TRP A : 219 

LEU A : 900 

TRP A : 299 

ALA A : 299 

LEU A : 901 

LYS A : 262 

PRO A : 211 
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LAMPIRAN 7 

(LANJUTAN) 

 

 
Tabel VII. 3 

Lanjutan 

No Ligan Uji Delta 

G 

Ikatan 

Hidrogenitas 

Pi-

Alyl/Alkyl 

Interkasi 

lain 

4. Benzofenon -10.611 
 

 

VAL A : 47 

TRP A : 111 

LEU A : 300 

TRP A : 219 

TRP A : 20 

TYR A : 209 

HIS A : 110 

CYS A : 298 

TYR A : 48 

5. phalerin -9.659 

CYS A : 298 

ASN A : 160 

SER A : 159 

VAL A : 47 

LEU A : 212 

PRO A :212 

LYS A : 262 

LYS A : 21 

TYR A : 48 

TRP A : 20 

6. Kaemferol -9.562   

PHE A : 122 

CYS A : 298 

TYR A : 209 

TRP A : 219 

HIS A : 110 

7. Lariciresinol -9.128 SER A : 201 

CYS A : 298 

LEU A : 300 

PHE A : 122 

TYR A : 209 

TRP A : 20 

TRP A : 219 

TYR A : 48 

SER A : 302 
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LAMPIRAN 7 

(LANJUTAN) 

 

 
Tabel VII. 3 

Lanjutan 

No Ligan Uji Delta 

G 

Ikatan 

Hidrogenita

s 

Pi-

Alyl/Alkyl 

Interkasi 

lain 

8. Quercetin -9.112 

LEU A : 301 

TRP A : 20 

GLN A : 183 

 

CYS A : 298 

HIS A : 110 

TYR A : 48 

TYRA : 209 

9. Myricetin -8.967 CYS A : 298  

SER A : 302 

TRP A : 20 

PHE A : 122 

10. Aphloilol -8.878 CYS A : 298 LEU A : 300 

SER A : 302 

PHE A : 122 

TRP A : 20 

11. Coumarin -7.277  CYS A : 298 TRP A : 20 

12. 
2,3-Dihydroxy 

benzoic acid 
-6.373   

CYS A : 298 

TRP A : 20 
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LAMPIRAN 8 

HASIL MOLECULAR DOCKING RESEPTOR AGLUKOSIDASE 

PDB 5NN8 

Tabel VII. 4 

Hasil Molecular Docking Reseptor Aglukosidase PDB 5NN8 
 

No Ligan Uji Delta G 
Ikatan 

Hidrogenitas 

Pi-

Alyl/Alkyl 

Interkasi 

lain 

Ligan Alami 

1. Acarbose -6.909 

HIS A : 674 

ARG A: 600 

ASP A : 616 

ASP A : 282 

  

Ligan Uji 

1. 
Beta – 

carotene 
-9.140  

LYS A : 479 

ALA A : 555 

PHE A : 525 

TRP A : 481 

TRP A : 376 

LEU A : 678 

 

2. Phalerin -6.992 ASP A : 282 
LEU A : 677 

LEU A : 678 

TRP A : 376 

TRPA : 481 

ASP A : 616 

SER A : 676 

 

3. Aphloilol -6.849 ASP A : 616 
ALA A : 554 

 

ALA A : 555 

ASP A : 282 

ARG A :281 
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LAMPIRAN 8 

(LANJUTAN) 

 

 
Tabel VII. 4 

Lanjutan 

No Ligan Uji Delta 

G 

Ikatan 

Hidrogenitas 

Pi-Alyl/Alkyl Interkasi lain 

4. Myricetin -6.797 
ASN A : 524 

ASP A : 518 
 

TRP A : 481 

ASP A : 616 

ASP A : 282 

LEU A : 283 

5. Kaemferol -6.784 

ASN A : 524 

ASP A : 518 

 

 

ASP A : 616 

TRP A : 481 

PHE A : 252 

6. Icariside c3 -6.669 ASP A : 404 TRP A : 481 PHE A : 525 

7. Quercetin -6.495 

ARG A : 281 

ASN A 524 

ASP A : 616 

ALA A : 555 

 

ASP A : 282 

MET A : 519 

LEU A : 283 

TRP A : 481 

8. Benzofenon -6.465  
ALA A : 555 

 

ASP A : 616 

MET A : 519 

TRP A : 481 

PHE A : 525 

9. 

Glyceryl 

pentacosano

ate 

-6.417 
ASP A : 616 

 

TRP A : 376 

LEU A : 650 

LEU A : 678 

TRP A : 618 

PHE A 609 
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LAMPIRAN 8 

(LANJUTAN) 

 

 
Tabel VII. 4 

Lanjutan 

No Ligan Uji Delta 

G 

Ikatan 

Hidrogenitas 

Pi-

Alyl/Alkyl 

Interkasi 

lain 

10. Lariciresinol -6.114  
LEU A : 650 

LEU A : 678 

PHE A : 525 

ASP A : 616 

MET A :519 

ASP A : 282 

TRP A : 376 

11. Coumarin -5.136   
PHE A : 649 

ASP A : 616 

12. 
2,3-Dihydro 

benzoic acid 
-4.169   ASP A : 406 
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LAMPIRAN 9 

HASIL PREDIKSI DRUGLIKENESS LIPINSKI’S RULE OF 

FIVE 

Tabel VII. 5 

Hasil Prediksi Druglikeness Lipinski’s Rule of Five Senyawa Uji 
 

 

No Log P 
Donor 

H 

Akseptor 

H 
BM 

Log 

P 
Keterangan 

1 Beta – carotene 0 0 480 0 Memenuhi 

2 Benzofenon 0 3 285 2,2 Memenuhi 

3 Aphloilol 0 11 404 -1 

Tidak 

Memenuhi 

4 phalerin  0 10 400 -1,6 Memenuhi 

5 Myricetin  0 8 308 -2,2 Memenuhi 

6 Kaemferol   0 6 276 -1 Memenuhi 

7 Quercetin   0 7 292 -1,9 Memenuhi 

8 Icariside c3 0 8 380 -1,7 Memenuhi 

9 Lariciresinol  0 6 336 0,4 Memenuhi 

10 

Glyceryl 

pentacosanoate  0 4 400 0,4 Memenuhi 

11 Coumarin 0 2 140 0 Memenuhi 

12 

2,3-

Dihydroxybenzoic 

acid  

0 4 148 -2,3 Memenuhi 
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LAMPIRAN 10 

HASIL PREDIKSI PRE-ADME DAN TOKSISITAS 

Tabel VII. 6 

Hasil Prediksi ADME dan Toksisitas 
 

No Senyawa Aktip 

Adsorpsi Disteribusi Toksisitas dan Mutagen 

HIA 

(%) 
CaCO-2 Cell (nm sec) 

Plasma Protein Binding 

(%) 
Ames Tes Carsinogenity Mouse 

1 Beta – carotene 100 23,22 100 Non Mutagen Positif 

2 Benzofenon 97,41 28,34 95,23 Mutagen  Negatif 

3 Aphloilol 10,53 5,59 56,33 Non Mutagen Negatif 

4 phalerin  38,13 9,1 68,04 Mutagen Negatif 

5 Myricetin  40,96 0,99 96,78 Mutagen  Negatif 

6 Kaemferol   79,43 9,57 89,6 Mutagen  Negatif 

7 Quercetin   63,48 3,41 93,23 Mutagen Negatif 

8 Icariside c3 41,54 1,07 52,78 Mutagen  Positif 

9 Lariciresinol  89,81 22,67 84,63 Mutagen  Negatif 

10 Glyceryl pentacosanoate  93,74 48,36 100 Non Mutagen Negatif 

11 Coumarin 100 32,12 43,39 Mutagen  Positif 

12 2,3-Dihydroxybenzoic acid  74,74 18,3 42,66 Mutagen Negatif 
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LAMPIRAN 11 

STRUKTUR 2D SENYAWA UJI 

Tabel VII. 7 

Struktur 2D Senyawa Uji Buah Mahkota Dewa (Phaleria macrocarpa) 
 

Nama senyawa Rumus molekul Gambar struktur 

2,3-Dihydroxybenzoic 

acid 

 C7H6O4 

 

Aphloilol C19H18O11 

 

Benzofenon C16H12ClN3O 

 

Beta – carotene C40H56 

 

Coumarin C9H6O2 

 

 

 

https://pubchem.ncbi.nlm.nih.gov/#query=C7H6O4
https://pubchem.ncbi.nlm.nih.gov/#query=C16H12ClN3O
https://pubchem.ncbi.nlm.nih.gov/#query=C40H56
https://pubchem.ncbi.nlm.nih.gov/#query=C9H6O2
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LAMPIRAN 11 

(LANJUTAN) 

 

 
Tabel VII. 7 

Lanjutan 

Nama senyawa Rumus molekul Gambar struktur 

Glyceryl pentacosanoate C28H56O4 

 

Icariside c3 C21H38O8 

 

Kaemferol C15H10O6 

 

Lariciresinol C20H24O6 

 

Myricetin C15H10O8 

 

Phalerin C20H22O10 

 

 

https://pubchem.ncbi.nlm.nih.gov/#query=C28H56O4
https://pubchem.ncbi.nlm.nih.gov/#query=C15H10O6
https://pubchem.ncbi.nlm.nih.gov/#query=C20H24O6
https://pubchem.ncbi.nlm.nih.gov/#query=C15H10O8
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LAMPIRAN 11 

(LANJUTAN) 

 

 
Tabel VII. 7 

Lanjutan 

Nama senyawa Rumus molekul Gambar struktur 

Quercetin C15H10O7 

 

 

  

https://pubchem.ncbi.nlm.nih.gov/#query=C15H10O7
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LAMPIRAN 12 

STRUKTUR 2D LIGAN ALAMI 

Tabel VII. 8 

Struktur 2D Ligan Alami 
 

LIGAN ALAMI STRUKTUR 2D 

Alpha-Acarbose 

 

 

6-[(3s)-3-Aminopiperidin-1-Yl]-5-

Benzyl-4-Oxo-3-(Quinolin-4-

Ylmethyl)-4,5-Dihydro-3h-

Pyrrolo[3,2-D]Pyrimidine-7-

Carbonitrile 

 

Nadp Nicotinamide-Adenine-

Dinucleotide Phosphate 

 

 

 

https://www.rcsb.org/search?q=pdbx_reference_molecule.name:=alpha-acarbose
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LAMPIRAN 13 

STRUKTUR 3D RESEPTOR 

Tabel VII. 9 

Struktur 3D Reseptor Antidiabetes 
 

ID PDB MAKROMOLEKUL KOMPLEKS 

5NN8 

 

3BCJ 
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LAMPIRAN 13 

(LANJUTAN) 

 

 
Tabel VII. 9 

Lanjutan 

 

ID PDB MAKROMOLEKUL KOMPLEKS 

4A5S 
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