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Hal :Permohonan Pelaksanaan Penelitian

Yth. Kepala Laboratorium Universitas Peradaban
di
Tempat
Assalamu'alaikum Wr. Wb.
Schubungan dengan rencana penelitian untuk tugas akhir (skripsi) Universitas Peradaban
tersebut di bawah ini :

Nama : Titin Sulistiowati

NIM : 42121054

Program Studi  :  Farmasi

Judul :  Eksplorasi Potensi Antidiabetes Senyawa Khas

Bunga Telang (Clitoria ternatea (L.)) terhadap
Reseptor PPAR-Y melalui Penambatan Molekuler

Lokasi : Laboratorium Kimia Organik Universitas Peradaban
Waktu : Mei s.d Juni 2025
Untuk keperluan tersebut di atas, mohon izin jakan Penelitian di Lat fum
Universitas Peradaban yang bapak/ ibu pimpin dan hasil penelitian hanya digunakan sebagai
laporan tugas akhir (skripsi).
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Lampiran 2. Surat Keterangan Penelitian
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UNIVERSITAS PERADABAN
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PROGRAM STUDI FARMASI
Laboratorium Farmasi

[Kimla Farmasi, Farmasetika, Blologl Farmasi, Farmakelogi dan Kiiris)
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SURAT KETERANGAN PENELITIAN
NO: 42121054 /8KP/LF-UP/VII 2025

Yang bertanda tangan di bawah ini:
Nama 1 Luthfi Hidayat Maulana, S.KM., M.Si.
Jabatan :  Hepala Laboratorium

dengan ini menerangkan bahwa:

MNama . Titin Sulistiowati

MNIM o 42121054

Tahun Masuk : Data Tidak Ditemukan

Institusi :  Prodi Farmasi Universitas Peradaban

benar-benar melakukan penelitian untuk memenuhi tugas Akhir Skripsi vang berjudul:

Ekplorasi Potensi Antidiabetes Senyawa Khas Bunga Telang (Clitoria ternatea (L.]) Terhadap
Reseptor PPAR-Y Melalui Penambatan Molekuler

di Laboratorium Farmasi Universitas Peradaban pada tanggal:
05 Mei 2025 dinyatakan telah selesai pada tanggal 05 Juni 2025

Demikian surat keterangan ini dibuat untuk digunakan sebagaimana mestinya.
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Lampiran 4. Senyawa Uji Bunga Telang dan Hasil Pemodelan Struktur

Struktur Nama

Ternatin Al

:
X

"o, I o NN Ternatin A 2

Ternatin B1

Ternatin B2




Ternatin D1

Ternatin D2

Delphinidin 3-Oglucoside

Kaemferol 3-

neohesperidoside

Quercetin 3-Orutinoside




Lampiran 5. Hasil Penambatan Senyawa Uji dengan Reseptor

Replikasi I

a)

Pioglitazone

b) Ternatin Al

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2018)
455-461

DOI 10.1882/jcc.21334

Bl R R R

Please see http://vina.scripps.edu for more information.

BBk S I R R I R

WARNING: The search space volume > 27888 Angstrom*3 (See FAQ)
Output will be ligan_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: -395783872
Performing search ... done.

Refining results ... done.

mode |  affinity | dist from best mode

done.

| (kcal/mol) | rmsd 1.b.| rmsd u.b.
1 -7.6 @.000 0.000
2 7.1 3.344 16.@59
3 -7.8 5.193 7.317
4 -7.8 4.641 7.135
5 -7.8 8.859 12.058
6 -6.9 7.536 16.702
7 -6.9 15.379 17.945
8 -6.9 7.313 16.219
9 -6.8 5.801 8.460
1@ -6.7 8.468 11.827

Writing output ... done.

c) Ternatin A2

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2018)
455-461

DOI 10.1002/jcc.21334

H# oW HH

Please see http://vina.scripps.edu for more information.

L T o

WARNING: The search space volume > 27000 Angstrom3 (See FAQ)
Qutput will be terantina2_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: -758257388)
Performing search ... done.
Refining results ... done.

done.

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.

,,,,, g

1 -11.2 @.080

2 -11.1 3.890

3 -11.1 4.495

4 -11.1 4.714

5 -11.0 4.363

[ -10.7 5.153

7 -18.6 3.892

8 -1a8.5 4.587

9 -1a8.5 3.454
1e -18.4 4.916 11.686

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (201@)
455-461

DOI 10.1082/jcc.21334

Rl R

Please see http://vina.scripps.edu for more information.

HH oW HH KRR

WARNING: The search space volume > 270808 Angstrom™3 (See FAQ)
Qutput will be ternatinal_out.pdbgt

Detected 2 CPUs
Reading input ... done.

done.

Setting up the scoring function ...
Analyzing the binding site ...
Using random seed: 382214376

Performing search ...
Refining results ...

done.

done.
done.|

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.

1 -8.5 0.000 @.000
2 -8.4 3.585 10.874
3 -7.8 2.262 5.890
a4 -7.7 3.599 1@.585
5 -7.7 2.958 13.231
6 -7.6 4.438 8.949
7 -7.6 2.519 12.920
8 -7.6 3.198 9.795
9 -7.6 3.363 12.148
1@ -7.6 3.807 11.292

Writing output ... done.

d) Ternatin B1

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olsen,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2818)
455-461

DOI 18.1092/jcc.21334

L

Please see http://vina.scripps.edu for more information.

A A AR A A W A

WARNING: The search space volume > 27088 Angstrom"3 (See FAQ)
Output will be ternatinbl out.pdbqt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 8416316
Performing search ... done.
Refining results ... done.|

done.

mode |  affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
_____ dommmmmmemmemdommemmes
1 -9.0 0.000
2 -8.9 2.215
3 -8.5 4,261
4 -8.3 4,572
5 -8.3 2.760
6 -8.3 2.282
7 -8.2 4,348
8 -8.2 2.587
9 -8.2 1.590
10 -8.1 3.571

Writing output ... done.



e) Ternatin B2

f) Ternatin D1

R I I O T O

WARNING: The search space volume > 27880 Angstrom™3 (See FAQ)
Output will be ternatind?_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 1883298020
Performing search ... done.
Refining results ... duna.‘

done.

mode | affinity | dist from best mode

| (kcal/mol) | rmsd 1.b.| rmsd u.b.

----- B e e

1 -7.9 @.00g @.00e

2 -7.8 2.444 9.467

3 -7.6 1.448 2.116

4 -7.5 3.194 6.318

5 -7.5 3.347 9.293

6 -7.4 2.683 5.446

7 -7.4 2.171 9.662

8 -7.4 1.786 4.447

9 -7.4 4.934 1@.729

i@ -7.4 2.495 10.235
Writing output ... done.

# If you used AutoDock Vina in your work, please cite: # # If you used AutoDock Vina in your work, please cite:
# # #
# 0. Trott, A. J. Olson, # # 0. Trott, A. J. Olson,
# AutoDock Vina: improving the speed and accuracy of docking # # AutoDock Vina: improving the speed and accuracy of docking
# with a new scoring function, efficient optimization and # # with 2 new scoring function, efficient optimization and
# multithreading, Journal of Computational Chemistry 31 (2018) # # multithreading, Journal of Computational Chemistry 31 (2010)
# 455-461 # # 455-461
# # #
# DOI 18.10882/jcc.21334 # # DOI 10.1082/jcc.21334
# # #
# Please see http://vina.scripps.edu for more information. # # Please see http://vina.scripps.edu for more information.
WARNING: The search space volume > 270800 Angstrom*3 (See FAQ) WARNING: The search space volume > 2708@ Angstrom*3 (See FAQ)
Output will be ternatinb2_out.pdbgt Output will be ternatindl_out.pdbqt
Detected 2 CPUs Detected 2 CPUs
Reading input ... done. Reading input ... done.
Setting up the scoring function ... done. Setting up the scoring function ... done.
Analyzing the binding site ... done. Analyzing the binding site ... done.
Using random seed: 423266988 Using random seed: 1837374552
Performing search ... done. Performing search ... done.
Refining results ... duns.l Refining results ... dU”E-l
mode | affinity | dist from best mode mode |  affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b. | (kcal/mol) | rmsd 1.b.| rmsd u.b.

————— o e m e B T LT S

1 -18.3 0.000 0.000 i -l1e0.0 @.000 2.000

2 -18.2 2.434 7.661 2 -9.9 1.399 2.978

3 -10.0 2.138 4.943 3 -9.8 3.354 14.198

4 -16.8 2.094 7.979 4 -9.6 4.313 14.268

5 -9.9 4.385 9.083 5 -9.6 3.877 11.637

6 -9.8 3.727 13.451 6 -9.6 4.296 11.348@

7 -9.8 2.718 8.115 7 -9.5 3.538 1@.179

8 -9.8 4.204 10.337 8 -9.4 3.422 10.897

9 -9.8 3.@55 12.749 9 -9.4 3.580 10.247

10 9.6 2.364 3.884 18 -9.4 3.233 14.403
Writing output ... done. Writing output ... done.

g) Ternatin D2 h) Delphinidin 3-Oglukoside

# If you used AutoDock Vina in your work, please cite: # # If you used AutoDock Vina in your work, please cite: #
# # # &
# 0. Trott, A. J. Olson, # # 0. Trott, A. J. Olson, #
# AutoDock Vina: improving the speed and accuracy of docking # # AutoDock Vina: improving the speed and accuracy of docking #
# with a new scoring function, efficient optimization and # # with a new scoring function, efficient optimization and 4
# multithreading, Journal of Computational Chemistry 31 (2018) # # multithreading, Journal of Computational Chemistry 31 (2018) #
# 455-461 # # 455_461 &
# # # #
# DOTI 18.1082/jcc.21334 # # DOT 10.1002/jcc.21334 &
# # # M
# Please see http://vina.scripps.edu for more information. # # #

Please see http://vina.scripps.edu for more information.

WARNING: The search space volume > 27088 Angstrom”3 (See FAQ)
Output will be delphinidin_out.pdbqgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: -1868748556
Performing search ... done.
Refining results ... done.

done.

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
----- LT TP
1 -8.8 @.e00 0.000

2 -8.7 2.967 2.186

3 -8.6 1.508 5.19@

4 -8.4 3.611 7.927

5 -8.3 1.498 7.237

6 -8.3 1.696 5.253

7 -8.3 1.913 3.192

8 -8.1 1.588 6.482

9 -8.0 1.586 5.385
10 -7.8 2.710 6.141



i) Kaemferol 3-neohesperidoside

j) Quercetin 3 O-rutinoside

If you used AutoDock Vina in your work, please cite:
0. Trott, A. J. Olson,
with a new scoring function, efficient optimization and

455-461

DOI 18.1002/jcc.21334

L O O

Please see http://vina.scripps.edu for more information.

AutoDock Vina: improving the speed and accuracy of docking

multithreading, Journal of Computational Chemistry 31 (2818)

HoH H H W W W K K

If you used AutoDock Vina in your work, please cite:
0. Trott, A. 1. Olson,
with a new scoring function, efficient optimization and

455-461

DOI 10.1002/jcc.21334

d dF dR dk 3 3k 3k 4k 3k 3k 3

Please see http://vina.scripps.edu for more information.

AutoDock Vina: improving the speed and accuracy of docking

multithreading, Journal of Computational Chemistry 31 (2018)

H oW W W K H W

WARMING: The search space volume > 27800 Angstrom™3 (See FAQ)

Output will be kaemferol_out.pdbqt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 1161285888

done.

Performing search ... done.

Refining results ... done.

mode |  affinity | dist from best mode

| (kcal/mol)

,,,,, P
1 -9.7 e. a.
2 -9.2 il 2.
3 -9.1 2. 7.
4 -9.8 2. 6.
5 -9.8 25 5.
6 -8.9 1.686 6.941
7 -8.8 2.374 7.998
8 -8.8 2.340 6.863
9 -8.5 3.137 6.764
10 -8.4 3.254 7.663

Replikasi 11

a) Pioglitazon

WARNING: The search space volume > 27000 Angstrom”3 (See FAQ)

Qutput will be quercetin3orutinoside_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: -1717@49960
Performing search ... done.
Refining results ... done.\

mode | affinity | dist from best mode
1.b.| rmsd u.b.

done.

| (kcalfmol) | rmsd

1 -18.5 0.000 0.000
2 -18.0 1.351 2.07@
3 -9.9 1.366 2.002
4 -9.8 2.023 8.184
5 -9.7 1.751 6.641
6 -9.7 2.069 6.57@
7 -9.6 1.932 8.228
8 -9.6 2.388 7.845
9 -9.5 2.368 8.505
18 -9.5 3.266 8.889

Writing output ... done.

b) Ternatin Al

# oHF o o HE S dF S o d

If you used AutoDock Vina in your work, please cite:

0. Trott, A. 1. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2818)
455-461

DOI 10.1002/jcc.21334

Please see http://vina.scripps.edu for more information.

HoH W H W K H O K

oM R W o K N

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2010)
455-461

DOT 18.1002/jcc.21334

Please see http://vina.scripps.edu for more information.

ECEE SR R R S

WARNING: The search space volume > 27000 Angstrom”3 (See FAQ)
OQutput will be pioglitazone_out.pdbgt
Detected 2 CPUs

Reading input ...
Setting up the scoring function ...
Analyzing the binding site ...

done.
done.
done.

Using random seed: 577869252
Performing search ... done.
Refining results ... duns.l

mode | affinity | dist from best mode

| (kcal/mol) | rmsd 1.b.| rmsd u.b.

----- B e

1 -7.6 ©.000 2.000

2 -7.3 3.233 9.963

3 -7.3 2.496 2.836

4 7.1 25.285 27.285

5 7.1 5.658 9.762

6 -7.8 6.740 9.778

7 -6.9 8.697 11.941

8 -6.9 5.1@2 7.084

9 -6.8 6.977 9.522

1@ -6.8 25.731 27.861
Writing output done

WARNING: The search space volume > 27800 Angstrom™3 (See FAQ)
Qutput will be ternatinal out.pdbgt
Detected 2 CPUs

Reading input ...
Setting up the scoring function ...
Analyzing the binding site ...

done.
done.
done.

Using random seed: 382214376

Performing search ...
Refining results ...

done.
dune.l

mode |  affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
_____ PR
1 -8.5 0.000
2 -8.4 3.5@85
3 -7.8 2.282
4 -7.7 3.599
5 -7.7 2.958
6 -7.6 4.438
7 -7.6 2.519
8 -7.6 3.198
9 -7.6 3.363
10 -7.6 3.8@7

Writing output ...

done.



c)

Ternatin A2

d) Ternatin B1

LR S I S R R

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2818)
455-461

DOI 10.1002/jcc.21334

LR S I S R R

Please see http://vina.scripps.edu for more information.

WARNING: The search space volume > 2780@ Angstrom"3 (See FAQ)
Qutput will be terantina2_out.pdbgt
Detected 2 CPUs

Reading input ...
Setting up the scoring function ...
Analyzing the binding site ...

done.
done.
done.

Using random seed: -1643199788
Performing search ... done.
Refining results ... dune.l
mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
————— e
1 -10.3 a.e00 0.000
2 -10.2 4.976 13.398
3 -l1@.1 4.178 8.864
4 -la.@ 5.985 12.321
5 -le.e 3.879 8.578
3 =88 4.684 13.115
7 =88 4.465 14.587
8 -9.9 3.642 7.661
9 -9.8 4.934 12.17@
16 -9.7 5.132 11.530

Writing output ...

€)

done.

Ternatin B2

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and

455-461

DOT 10.10882/jcc.21334

H o H o H H HH WA

Please see http://vina.scripps.edu for more information.

multithreading, Journal of Computational Chemistry 31 (2018@)

o H o H W

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2018)
455-461

DOI 19.1002/jcc.21334

BB EE R SR SR

Please see http://vina.scripps.edu for more ianrmatiun.

BB EE R SR SR

WARNING: The search space volume > 278080 Angstrom*3 (See FAQ)
Qutput will be ternatinbl_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 1138211132
Performing search ... done.
Refining results ... done.

done.

mode | affinity | dist from best mode
| (kcalf/mol) | rmsd 1.b.| rmsd u.b.
————— e T
1 -9.2 ©.000 ©.000

2 -9.1 3.873 13.492

3 -9.1 3.244 14.572

4 -9.0 3.939 7.571

5 -8.9 3.364 13.6080

6 -8.9 6.606 13.485

7 -8.9 3.101 13.967

8 -8.8 2.883 7.409

9 -8.8 3.314 8.648
1@ -8.6 2.793 6.833

Writing output ... done.

f) Ternatin D1

# If you used AutoDock Vina in your work, please cite:
#

# 0. Trott, A. J. Olson,

# AutoDock Vina: improving the speed and accuracy of docking

# with a new scoring function, efficient optimization and

# multithreading, Journal of Computational Chemistry 31 (2010)

# 455-461

#

# DOT 10.1882/jcc.21334
#

# Please see http://vina.scripps.edu for more information.

oMW KWW

WARNING: The search space volume > 27088 Angstrom”3 (See FAQ)
OQutput will be ternatinb2_out.pdbqt

Detected 2 CPUs
Reading input ...
Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 1966338248
Performing search ... done.
Refining results ... done.‘

done.
done.

mode | affinity | dist from best mode

| (kcal/mol) | rmsd 1.b.| rmsd u.b.

————— B O

1 -9.2 0.000 0.0e8

2 -9.1 1.542 2.178

3 -9.0 3.369 12.482

4 -9.@ 1.187 2.208

5 -8.9 3.77@ 9.759

6 -8.9 3.413 12.414

7 -8.9 3.326 10.989

8 -8.8 2.662 7.834

9 -8.8 3.586 7.806

10 -8.8 4.139 10.487
Writing output ... done.

WARNING: The search space volume > 27808 Angstrom"3 (See FAQ)

Qutput will be ternatindl_out.pdbgt
Detected 2 (PUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 346134704
Performing search ... done.
Refining results ... dcme.|

done.

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
----- ecoo=somomo=lmoomsoosonlmonsoono=0
1 -8.2 0.0e8 0.088

2 -8.1 2.182 16.108

3 -8.1 1.976 16.191

4 -8.9 2.295 6.384

5 -8.0 2.237 9.918

6 -7.9 2.464 11.188

7 -7.9 2.431 11.281

8 -7.7 2.158 8.868

9 -7.7 3.4a7 9.451
1@ -7.5 5.381 12.637

Writing output ... done.



g) Ternatin D2

h) Delphinidin 3-Oglukoside

# If you used AutcDock Vina in your work, please cite: # ﬁ If you used AutoDock Vina in your work, please cite: ﬁ
# #
# 0. Trott, A. J. Olson, # # 0. Trott, A. J. Olson, o
# AutoDock Vina: improving the speed and accuracy of docking # # AutoDock Vina: improving the speed and accuracy of docking #
# with a new scoring function, efficient optimization and # # with a new scoring function, efficient optimization and #
# multithreading, Journal of Computational Chemistry 31 (2010) # # multithreading, Journal of Computational Chemistry 31 (201@) #
# 455-461 # # 455-461 #
# # o o
# DOI 10.1002/jcc.21334 # QU0 B21002 4 ceoa Tl &
2 & # #
# Please see http://vina.scripps.edu for more information. § # Please see http://vina.scripps.edu for more information. #
WARNING: The search space volume > 27800 Angstrom3 (See FAQ) WARNING:.The search space volume > 27609 Angstrom*3 (See FAQ)
Output will be ternatind2 out.pdbqt guIPUE :l%lcgi Celphin dinRoutlpibas
etecte S
E:Zi;diipiiu?.. done. Readj:.ng EA[IE coo dc.:ne. -
Setting up the scoring function ... done. z::El;?nuPtE:Ebig‘d];;ng_r,g::dmndé';é gonss
Analyzing the binding site ... done. Us:‘my raﬁdom ceed: 95518832. o )
Using random seed: -1866921824 PerfErming search. done
Per{:’mjming search ... done. Refining results .::.done.‘.
aadine reslfl?s n_jnne. mode | affinity | dist from best mode
mode |  affinity | dist from best mode | et [ oo o] o) o
| (kcal/mol) | rmsd 1.b.| emsd w.b. PR +”””7:7:+7”””:7:

----- e s S TR T

1 -9.1 0.000 0.000 ; 23 : 223 g ?2?

2 -8.9 4.184 8.998 3 8.6 1.503 6.721

3 -8.8 1.326 2.401 4 8.6 1.512 5.192

4 -8.8 1.906 18.93@ 5 8.4 3.631 7.908

2 Ll 2218 SolTt] 6 -8.3 1.649 7.384

6 -8.7 2.859 10.733 7 8.3 1.669 5.371

7 -8.7 3.395 8.721 o o5 =5 6.227

8 -B.7 2.831 6.915 g _8.3 1.838 7.476

9 -8.7 1.488 3.463 10 8.2 3.447 7.605

10 -8.7 2.347 11.013 Writing output ... done.
Writing output ... done.

1) Kaemferol 3-neohesperidoside J) Quercetin 3 O-rutinoside

# If you used AutoDock Vina in your work, please cite: # # If you used AutoDock Vina in your work, please cite: #
# # # #
# 0. Trott, A. J. Olson, # # 0. Trott, A. J. Olson, #
# AutoDock Vina: improving the speed and accuracy of docking # # AutoDock Vina: improving the speed and accuracy of docking #
# with a new scoring function, efficient optimization and # # with a new scoring function, efficient optimization and #
# multithreading, Journal of Computational Chemistry 31 (2018) # # multithreading, Journal of Computational Chemistry 31 (201@) #
# 455-461 # # 455-461 #
# # # #
# DOI 1@.1802/jcc.21334 # # DOI 18.1882/jcc.21334 #
# # # #
# Please see http://vina.scripps.edu for more information. # # Please see http://vina.scripps.edu for more information. #

WARNING: The search space volume > 27888 Angstrom*3 (See FAQ)
Output will be kaemferol_out.pdbqgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 1635274532
Performing search ... done.
Refining results ... done.

done.

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
----- R LLC T E T TR
1 -9.7 @.eee ©.000

2 -9.2 1.254 2.294

3 -9.2 1.442 4.974

4 -9.1 2.275 7.0850

5 -9.9 2.122 6.790

6 -8.9 2,289 5.209

7 -8.8 2.378 7.978

8 -8.8 3.206 6.772

9 -8.8 2.353 6.921
1@ -8.8 2.562 7.531

WARNING: The search space volume > 27008 Angstrom”3 (See FAQ)
Output will be quercetin3orutinoside_out.pdbgt

Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 1@72387120

done.

Performing search ... done.
Refining results ... done.
mode | affinity | dist from best mode
| (kcal/mol) | emsd 1.b.| rmsd u.b.
----- Bt Rt T
1 -1@8.6 0.000 0.000
2 -1e.4 1.31@ 1.797
3 -9.9 1.352 2.001
4 -9.8 1.758 6.639
5 -9.5 2.306 7.163
6 -9.4 2.475 7.813
7 -9.4 2.304 8.520
8 -9.4 2.445 7.607
9 -9.3 1.737 7.418
1@ -9.2 2.925 6.0825
Writing output ... done.



Replikasi 111

a)

Pioglitazone b) Ternatin Al
# If you used AutoDock Vina in your work, please cite: #
# # # Tf you used AutoDock Vina in your work, please cite: #
# 0. Trott, A. J. Olson, # # #
# AutoDock Vina: improving the speed and accuracy of docking  # # 0. Trott, A. J. Olson, #
# with a new scoring function, efficient optimization and # # AutoDock Vina: improving the speed and accuracy of docking #
# multithreading, Journal of Computational Chemistry 31 (2010) # # with a new scoring function, efficient optimization and #
# 455_461 # # multithreading, Journal of Computational Chemistry 31 (2018) #
# # # 455-461 #
q # #
EALOTR100 0027 13 2 & # DOI 10.1002/jcc.21334 #
o & # #
# Please see http://vina.scripps.edu for more information. # # Please see http://vina.scripps.edu for more information. #
WARNING: The search space volume > 27880 Angstrom"3 (See FAQ) WARNING: The search space wolume > 27088 Angstrom*3 (See FAQ)
OQutput will be pioglitazone_out.pdbgt Output will be ternatinal_out.pdbgt
Detected 2 CPUs Detected 2 CPUs
Reading input ... done. Reading input ... done.
Setting up the scoring function ... done. Setting up the scoring function ... done.
Analyzing the binding site ... done. Analyzing the binding site ... done.
Using random seed: 767179296 Using random seed: -971437548
Performing search ... done. Performing search ... done.
Refining results ... duns.‘ Reglmng ri;fd?s "'d‘_mna'r & 0
mode | affinity | dist from best mode mode I (k:al;:lﬁ))f I Wl"i; 1T;m| :;;dm:j.
| (kcalfmol) | rmsd 1.b.| Pmsd w.b. N M P
””” e 1 -10.0 0.000 0.000
1 -7.5 0.808 0.800 2 _10.8 3.892 3.108
2 -7.5 4.620 5.789 = ey W .7
3 -7.3 3.999 10.123 2 a9 3812 8612
4 -7.1 5.147 9.164 5 -9.9 4.188 13.670
5 -7.8 8.258 11.9e8 6 -9.9 4.063 13.765
6 -7.8 7.584 18.260 7 -9.8 4.344 11.741
7 -6.9 8.186 10.482 8 -9.8 4.004 8.168
8 -6.8 7.693 10.122 9 -9.8 2.953 9.295
9 _6.8 7.548 9.616 1e -9.8 3.165 8.183
18 6.7 8.515 12.182 Writing output ... done.
Writing output ... done.
c) Ternatin A2 d) Ternatin B1
# If you used AutoDock Vina in your work, please cite: # # If you used AutoDock Vina in your work, please cite: #
# # # #
# 0. Trott, A. J. Olson, # # 0. Trott, A. J. Olson, #
# AutoDock Vina: improving the speed and accuracy of docking # # AutoDock Vina: improving the speed and accuracy of docking #
# with a new scoring function, efficient optimization and # # with a new scoring function, efficient optimization and #
# multithreading, Journal of Computational Chemistry 31 (2018) # # multithreading, Journal of Computational Chemistry 31 (2018) #
# 455-461 # # 455-461 #
# # # #
# DOI 10.10082/jcc.21334 # # DOI 18.1002/jcc.21334 #
# # # #
# Please see http://vina.scripps.edu for more information. # # Please see http://vina.scripps.edu for more information. #

WARNING: The search space volume > 27088 Angstrom®3 (See FAQ)
OQutput will be terantina2_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 356168220
Performing search ... done.
Refining results ... done.

done.

mode | affinity | dist from best mode
| (keal/mol) | rmsd 1.b.| rmsd u.b.
77777 T S R
1 -9.9 @.000 @.000

2 -9.8 4.801 12.252

3 -9.7 4.731 12.368

4 -9.5 4,013 11.24@

5 -9.4 1.297 2.648

6 -9.4 4.535 10.728

7 -9.2 4.499 13.838

8 -9.2 4.57@ 11.932

9 -9.2 4,359 11.059
16 -9.1 4.263 9.875

Writing output ... done.

WARNING: The search space volume > 27888 Angstrom"3 (See FAQ)
Output will be ternatinbl_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 775073888
Performing search ... done.
Refining results ... dune.‘

done.

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
----- +---------mmd - m - m— - - - -
1 -9.9 2.008 @.000

2 -9.8 1.489 2.186

3 -9.7 1.463 5.135

4 -9.5 3.958 9.8760

5 -9.4 3.795 8.793

6 -9.4 3.627 9.653

7 -9.4 2.741 9.460

8 -9.3 4,244 9.993

0] -9.3 3.932 9.727
1e -9.1 4.802 14.683

Writing output ... done.



e) Ternatin B2

f) Ternatin D1

WARNING: The search space volume > 27000 Angstrom*3 (See FAQ)
Output will be ternatind2_out.pdbqt
Detected 2 (PUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: -685269324
Performing search ... done.
Refining results ... done.

done.

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
————— e Tt SRR
1 -18.@ 0.608 @.6688

2 -9.8 4.973 13.766

3 -9.7 4.126 11.859

4 -9.7 1.368 3.367

5 -9.7 4.084 1@.e638

6 -9.6 4.206 9.417

7 -9.6 4.483 11.297

8 -9.5 4,993 1@.290

9 -9.5 3.999 9.224
1@ -9.4 2.175 6.620

Writing output ... done.

# If you used AutoDock Vina in your work, please cite: # # If you used AutoDock Vima in your work, please cite: #
# # # #
# 0. Trott, A. J. Olson, # # 0. Trott, A. J. Olson, #
# AutoDock Vina: improving the speed and accuracy of docking # # AutcDock Vina: improving the speed and accuracy of docking #
# with a new scoring function, efficient optimization and # # with a new scoring function, efficient optimization and #
# multithreading, Journal of Computational Chemistry 31 (2018) # # multithreading, Journal of Computational Chemistry 31 (2010) #
# 455-461 # # 455-461 #
# # # #
# DOI 10.1002/jcc.21334 # # DOI 1@.1802/jcc.21334 #
# # # #
# Please see http://vina.scripps.edu for more information. # # Please see http://vina.scripps.edu for more information. #
WARNING: The search space volume > 27800 Angstrom3 (See FAQ) WARNING: The search space volume > 27080 Angstrom”3 (See FAQ)
Output will be ternatinb2 out.pdbgt Output will be ternatindl_out.pdbgt
Detected 2 CPUs Detected 2 CPUs
Reading input ... done. Reading input ... done.
Setting up the scoring function ... done. Setting up the scoring function ... done.
Analyzing the binding site ... done. Analyzing the binding site ... done.
Using random seed: -13@3837752 Using random seed: 861199440
Performing search ... done. Performing search ... done.
Refining results ... dune.| Refining results ... done.|
mode | affinity | dist from best mode mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b. | (kcal/mol) | rmsd 1.b.| rmsd u.b.
----- e B s e e e
1 -11.4 ©.008 0.800 1 -9.5 ©.000 ©.000
2 -10.8 2.754 12.642 2 -9.4 3.e80 11.394
3 -18.8 4.502 9.813 3 -9.4 3.297 11.730@
4 -10.8 1.386 2.759 4 -9.3 3.666 12.393
5 -10.7 4.579 9.114 5 -9.3 3.326 16.142
6 -18.6 4.192 18.234 6 -9.3 3.359 12.185
7 -10.5 4.578 10.816 7 -9.2 3.008 11.894
8 -10.5 2.887 12.997 8 -9.2 2.868 12.@85
9 -18.4 3.788 8.635 9 -9.1 2.882 11.916
10 -18.4 3.993 8.638 1e -9.1 3.043 10.471
Writing output ... done. Writing output ... done.
g) Ternatin D2 h) Delphinidin 3-Oglukoside
# If you used AutoDock Vina in your work, please cite: # 2 3 g o) AnkeTeds Ve i e el plemen chie e
# # .
G0 Ul (b 3 Waey w §0 Trott, A. J. Olson §
# AutoDock Vina: improving the speed and accuracy of docking # ¥ AL‘JtUDUCk’ViI‘Wa'.impFDV.’ng i srey) o CEETEy 6F dedEs M
w CED 8 O S2R NS, SARGINE CEttrEtn el W # with a new sc;.]ring function, efficient optimization and #
pgEuItitineadine Jcuzna BoijConputationaliGhoni iR I (2010 /s # multithreading, Journal of Eomputatinmal Chemistry 31 (2018) #
# 455-481 # # 455-461 ' #
# # # #
EACOTR 16 1002 Flc 2t Tl g # DOI 19.1802/jcc.21334 #
W W # #
& e 52 (S A - CRR pSCEiln o i TniErEE e, & # Please see http://vina.scripps.edu for more information. #

WARNING: The search space volume > 27088 Angstrom™3 (See FAQ)
Qutput will be delphinidin_out.pdbgt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 636162668
Performing search ... done.

Refining results ... done.

done.

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
————— B s TR
1 -8.8 @.0ee 0.00e

2 -8.7 @.966 2.186

3 -8.6 1.583 5.181

4 -8.6 1.519 6.613

5 -8.5 3.6@9 7.899

6 -8.5 1.719 5.93@

7 -8.2 1.777 3.823

8 -8.0 3.411 8.883

9 -7.7 20.598 22.451
1@ -7.7 2.482 6.092

Writing output ... done.



i) Kaemferol 3-neohesperidoside

If you used AutoDock Vina in your work, please cite:

0. Trott, A. 1. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2010)
455-461

DOI 18.1082/jcc.21334

L T I

Please see http://vina.scripps.edu for more information.

SEOFE BE I MR A AE W W W A

j) Quercetin 3-Orutinoside

If you used AutoDock Vina in your work, please cite:

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, Journal of Computational Chemistry 31 (2018)
455-461

DOI 18.1@82/jcc.21334

L A T S

Please see http://vina.scripps.edu for more information.

L T I S

WARNING: The search space volume > 278080 Angstrom™3 (See FAQ)
Output will be kaemferol_out.pdbqt
Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 1632414368
Performing search ... done.
Refining results ... done.

done.

WARNING: The search space volume > 27080 Angstrom*3 (See FAQ)
Output will be quercetin3orutinoside_out.pdbgt

Detected 2 CPUs

Reading input ... done.

Setting up the scoring function ...
Analyzing the binding site ... done.
Using random seed: 483652688
Performing search ... done.
Refining results ... done.

done.

mode | affinity | dist from best mode mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b. | (kcal/mol) | rmsd 1.b.| rmsd u.b.
————— B e e B T T
1 -9.7 @.0e8 @.8e8 1 -10.6 @.000 @.eee
2 -9.2 1.464 4.938 2 -9.9 1.361 2.018
3 -9.1 2.088 5.845 3 -9.8 1.762 6.634
4 -9.1 2.267 7.833 4 -9.7 2.085 6.584
5 -9.8 2.153 6.778 5 -9.6 2.382 7.156
6 -8.9 2,330 5.542 6 -9.4 2.362 7.685
7 -8.9 2.348 7.994 7 -9.4 2.140 7.624
8 -8.8 2.663 7.529 8 -9.3 2.345 7.839
9 -8.7 2,531 7.831 9 -9.1 2.272 8.823
1@ -8.7 1.623 2.716 18 -9.1 2.953 7.984
Writing output ... done. Writing output ... done.
Scoring docking (Kcal/mol)
Replikasi  TernatinAl TernatinA2 TernatinBl  TernatinB2 TematinD1 TematinD2  Delphinidin Kaemferol 3 Quercetin 3 ligand alami
3 nechesperidoside (pioglitazone)
Oglucoside Orutinoside
85 -11,2 9 10.3 10 79 8.8 9.7 -10,5 -T.6
85 -10,3 9.2 9,2 8.2 9.1 8.8 9.7 -10.6 -T.6
3 10 9.9 9.9 114 9.5 10 8.8 9.7 -10.6 -T.5
JUMLAH 27 <314 28,1 309 217 27 26,4 291 -31.7 -22,7
RATA- ! -10,466667 10.3 0,2333333 9 8.8 9.7 -10,56667 -7 566666667

RATA

9, 36666667



Lampiran 6. Hasil Visualisasi Interaksi Ligan-Reseptor

Ikatan yang dihasilkan

Senyawa Ikatan Hidrogen Interaksi lain (Ikatan
Hidrofobik/
Elektrostatik
Pioglitazone Ser342, Cys285 1le341, Arg288, Met464,
(Ligand Reference) His449, Leu330,
Phe363, Gly284
Ternatin Al Cys285, Thr461, Gly284, Leu340, GIn283, Phe287,

Arg288, 11e341, Ser464, Ser342, His466, Leu228, Glu291
Glu259, Gly258, 116262, Lys263,

Ternatin A2 Cys285, Lys263, GIn283, GIn286, lle341
Ser464, Thr461, Ser274, Asp462,
Glu276, His466, GIn294, Glu291,
Glu295, Glu343, Arg288, Glu259,

Lys275
Ternatin B1 Serd64, GIn273, Glu291, Glu343, Arg280, Phe287,
Leu228, Leu340, Gly284, Cys285, Arg288, Leu330,
11281, Lys263 Pro227
Ternatin B2 Glu259, Lys263, Asp260, Gly284, Lys275, Phe287, 11e281,
GIn273, Cys285, Met329, Arg288, lle341, Met348, Ala292,
Leu340, Ser342, Arg280 Leu330
Ternatin D1 Leu340, Glu291, Cys285, Ser342, Arg280, 1le341, Gly284,
His466, Ser464, GIn273, Arg288, Phe287
Glu343, GIn345
Ternatin D2 Glu460, Thrd61, Ser464, GIn273, 11279, Arg280, 11e341,
Gly258, Ser342, Glu259, Glu291,
Phe287,
Delphinidine 3- Cys285, Ser342, Glu259, Glu291, 11e341, Met364
Oglukoside Arg288
Kaemferol 3- Arg288, Cys285 Val339, 1le341, 11e281,
Neohesperodoside Met348
Quercetin 3- Ser342, GIn283, Ser274, GIn273, Phe287
Orutinoside Arg288, 1le341, Cys285, Gly284,
Glu259, 11e262

Keterangan: Cetak tebal merupakan asam amino yang mirip' dengan ligan referensi, seluruh
senyawa antosianin dan flavonoid bunga telang memiliki kesamaan asam amino (Ser342, Cys285,
Arg288, lle341, Leu330) dan tidak ditemukan senyawa yang mengikat reseptor pada asam amino
kunci full agonist (Tyr473, His323 His449), oleh karena itu seluruh senyawa bunga telang ini
termasuk dalam agonis parsial selective PPAR modulator (SPPARMS) dengan resiko efek samping
yang ditimbulkan akan kecil, namun harus ada pengujian lanjutan.



Lampiran 7. Hasil Visualisasi 2D dan 3D Senyawa Uji Bunga Telang
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Lampiran 8. Hasil Prediksi ADME
a) Ternatin Al b) Ternatin A2

3. Ansorpuon

3. Absorption
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| Popsaratn  aman st Abapen
8 Human Wissinal Abssplin . pot o | W Categury 1: Hkel Hit< 3050 Catogary 0 HAL
8y a8 30 Crony 4 HA+ 32%), T cudpd v & s robbimy o
HA ase . h=n bavg e
mam goaa
8 oy 7, ity <
" Doty L oy ¢ |Gy "’hwm,mm. he o
o * | Cangany uuunhn,u:mm Tha o el b pER I .
i b s Bty of g [
oz
ez
T 3 Bl
8 ooy et < 03
e R T e e
s . -m»-m‘ ot e TSy g o
m”’&munu‘;mm A E s s s
i sty o g 4. Distribut
[Progerty | Walue | Decision | Gomment
T W Pasma Prosin B
Duoleim | Commust PrE e - lmmn<mmnmmnpﬂulunm
8 Pazms Froscin Bndng s o Sk
. Opiimat < mm-mmnp«mnm —
| | may tave a o thesapuse: o P - .q,m. 00420 kg
 vaiuma Dt
v oets . [ S—
# cpmir - g ma o om PR T i e —
. Slood Brai Bamior Punsiraion | | vk b o pretabity o buing BEe
oz ® | Cagory 1. BEA., Cagary U: 268 The oumpan T a———
Penavaion — [
| | | vl s e prosanlty of aing 823 R g ® | < e 5205 High: » 0%
8 Thu fracson untound i asms
Fu | EEE | % | o ess M s-ame Higy 2 2% 5. Metabolism
5. Metabolism Froperty Value Comment
: : . 8 Categary 1 Inbbia; Catagory & Nor-nibic;
[Property | vale | Comment GP1a2 e O | g caes ik = e proosty of g s
— 8 Caegory 1: I Catngery @ Mun it cveiaz 2 oy 1 s gy
| CYPLAZNb | DO g coap vk s he protabi of being innibee | ssenata | o = T et vk £ sty ¢ et sttt
crmaa ez gory 1 Sutearts; Catogy O Vo sabaraln cerzcin wow | Aoy | b Cangry Moo
| sbatratn | 8 Tha Gt vakin s the probabity o b sbeiatn | ihier St vakin e s of being ehishcr
cvpacia oae | W Covecory 1:nbiar, Caingory & an-tibcr; crracn e | MCaiegory 1 Sutcma: Catogory @ e cuba
| iitber | | 8 e bt ol i | 1 T 3 v 1 h bl o g
cvracia & Catgory 1: Sutmmats; Catogoey & Mo sdbsiran ' Categuey 1 b, Catngery @ Won it
| suwstrata || e Thecupa s p'man-ydn«lgsmumm | CrPecmnbane | a0 8 Thw cutped vk s the probiabiiey of being i,
Crreca grzs | WGy 1 Submat, Catogory @ on st

¢) Ternatin B1 d) Ternatin B2

i 3. Absarption
3. Absorption T
e et | Property Value | Decision | Comment
Fraperty value | Decision | Comment I T
i T T T Cac-2 1358 - Optimal: higher than -5.15 Log unit
Faany | 28 ® | Cptimat tighorinan £ \!Lngum |
. : | o permatitty < 2 = 167 cm's,
o permGaLRy: - tancx nooE | @ waksity: 2-20 = 10
unck
Pamaiiby oo - lmmunmmmhlly ) s Permaatiity IWH‘HS::“PH“:I“I) i "ﬂ'-'!"cm
| mnigh passive pammedtsty. » 20 v 10 F cos | [ | Categary 1: hbior, Catngary & Nonannibiar;
(- N Calogony 12 I ther; Cakgary O Homdriier: Pgpinhititor 0o - T cutpd vaki s the probsbitey of bang
it o ® | cupl e b T precaci of being Fop it
Papirhizier | | |
T T 1 ' Category 1: subsratn; Calogery & Hor-subsirala:
me 1 Subsirat, Catugory C: Hon-autisireg;
FSUNY Py N LT B B e e
| Pgp-mbraa | | | [er—
. gy 1 el VA 051, oty : A
= gy |l 305 gy 6 | s o . akgory - aiesary
A L ® | HIA - 30%) The outps vk & the probataiy of HIA « 3056): Tha cutpl vake is the prebabiey of
| baing HIA. | | | baing HiA+
R I 0% B
m Carsgory 1 F, ® Cakgory 12 F o+ (bicavaiabii « 20%);
Firw e ® | Begyd ’"{numwnu,a i T et Fam anm - Casgary 0. “"’huunm,‘amm. et
vitue s e [ | waluz s e bty of baing F
2 [
[ 3%, Bttty
R gy 1.y BTy 3% Boalabiiey
Fr 10 . |2 oy
negory 0. o batabity = 0%, HE -  Categury 1: Py + Iicavaiabie « 306);
| | | wikuc i ho pelfisiy of boieg ? | Fum 1a - cm;?;n"r uunu‘m,?zn e
o i s 1 ety o b Fyp e
A. Distribution
Praperty | Vahue | Decisian | Comment | A Distribution
® Pasma Potain Bindng Property | Value | Decision | Gomment
FRE a5 ® | mOpimat < 50%. Drugs wit high praein faund I 1 1
iy o o A Fracma Fronsn e
. . o et D | RS T6.03% ®  mOpma - O Druge i i proiin e
v — - - Cplimi 0.04200Kg | | | may have o ko therngeise
BER W Suod-Bran Barrar Pence v o0 - :g‘;‘:“n:“ﬂ“‘m
o an | 0T o | gy | A Cammginy 3 BB The st | 1 1 -
ik 5 0 by of nrmg s - ® Eood Srai Earier Fanration
1 1 1 " 1 s .  Casary 1 BE8 Caigoy 0. 885 Th
| e | e Emsremsesine [P | 0% | R i T
5. Metabolism |l | e | ® i s.ms.mgn 2 20%
property | vslus | Comment | 5. Metabolism
Cavegory 1 Inkititor, Caegery 0 Non-ntiiter, : :
CPlATMSN | 040 8 Tha cutput vatua i the pecbatilty o being ihbaar, | | Property | wvake | comment
CYP1AZ & Categary 1. Sutatiate: i @ Non-Gubsirat at 1: Infibitor; Categery & Nondnhibitor;
suiteratn oo The suapust vafue s the peobailty of being subsvans. GP1AZ ikl oy lnu'?:;.u uulnsmnpmﬂ'ydw i,
cvpic amm & Categaey 1. Infibitor Category 0. Mae-nitite. [‘cvpraz [ | Cagury 1: Sutearats; Catagory & Nonsaran
o Tha sedput v i the probatily o being ihisar, | | seirain | a0 || T okt v e iy o beimg it
crric 8 Cavegury 1 Sestate: Cogery O Nor-stsiras: : .
sutsaraty o Tha st v i the prebatibty o being cubvars. coreci nats -“‘:2‘:;_:"'“"'::;5‘“9“7" ':,“';:"g"‘“l-
evviesinee | amz | R R awecy noas | MCegEy :Sitmmae Calogy @ en st




e) Ternatin D1

f) Ternatin D2

2 Absorplion 3. Absorption
Progerty Value | Becision | Comment Propety | Value | Decision | Comment
conz .
e BT - Otimal tighet thi -5.15 Log unit froiiadd EXtH . Opimal fgher than 5.15 Log uril
oy <210 cni, R sy 3 10 e
o e
sconz | e sk pomabity. 2 $7005 | @ | B modum pomainiay
Pormantiy Hrp i e s Py Hirepevipren Sl
e e Catogery 1 bk, Catogery & Nonrribicr;
Popintiitze 0a . it vaki 2 the probabdty of being r— na ® | TN cup vk s e probatiy of bng
Pepnvier Ppinmititar
' Catogory 1 subsmats; Catagery 0 Nor- bl 8 Catogary 1+ ubesatn; Caiogy B Hon abitral:
Pop-subanaln 10 - 8 Tha cutfnl vl & the probiabiley of being Pop-ibrale 10 . B Tha Gt Voo 10 oy kg
| Pop-staran Popsara
 Human st Absorpion 8 uman hiostiat
s b . Caegary 1: e HiA = J0%]; Catagary 0 HA i o . Cakgory 1: HiAL A « %] Catagory 0: AL
HIA = 39%): Tha cutput valia | HilA = 30%): Tha cutpd value s the probabifg o
Sang Hike
203 Boa
'«m' F oavalablity < Ca wwr* F
Fom apm - uunu‘,uamlu The outpur Fo bl - Cavegary 0: uwnm,-amm The autpin
o e Hmprrey o Bty
s 2
'-mam.mm, :in“m: L
m Categary 1: F. — - 1o . akegory
e * | Caiogaryo:F ”'&nuwnu‘,umm The output ] Canagary 0 %anwy”ﬂtl The o
|t B i iy g |
4. Distribution 4. Distribution
Froperty vale | Decision | Comment | Progerty | Walue | Decision | Comment
Heriopries - ams | :Qﬂ‘l’*f.‘;m.mwwm -
PPE E6.T6% - . Optimak = 0% with high protain-bound -
o o e may s o o s
T Noluma Dictribution
w oo | e | tmc | s | e DR,
2 uos ran s P
 Buodanin Barier Pandration azm
ase b oars . gy 1 5B Gy D 968, Th g
v | 0182 . Lfi?fi;::uﬁfﬂn a8, Tho nusat | rsorasan | umgmpmuynmm
T & Tha facson
u nse | e | AMermmmets = ne | e e ok g » 20
6. Metabolism 5. Metabolism
Progerty | Vae | Gommemt [Propety | Vale | Commem
 Catgary 1 Inhibins; Catngory @ Non-ibi;
Cakgary 1: Inibiar; Catagory O Non-nmibior: C¥PLA niibtor nan
CPIaZ it [ H o v it o o D
cvpa Categery 1: Subeat Catogory
cvpiaz B Categary 1: Sutsrats: Calogory : Non-s.arale w
2 an e | ssmin B T et ok 1 e f i by
cvracia oy 1 b, Gy -t
crracia # Covany 1 vt oy 0 vt e
nkititer a2 W Tha cutpud vakia i pmhab.lyd’hnl inhishar. I Ths el vghis It oty of baing
1 crrecia oy 1 St oy o
crracia 2 oy 1 st Caegry naz
subsiratn i W Tha cutpud vakia i pmhabllyd’hnlng i Ll i probabiley of being preest
crpecamonr | o1 -mw,1-|mn». Catngery Non-amitio,
Categuey 1: Inhttar Catagery & Non-niiar; | | Hor it S S i Ao A

CY¥FRC ihibhsr o

8 Tha cotput vakun i the prohabiey of baing inhibis.

h) Kaemferol 3-neohesperidoside

g) Delphinidin 3-Oglukoside

3. Absorption

Fropurty Valun | Decision | Comment
o sanz . Optimal higher than 5.15 Log unit
e '-mmen,‘zxm amis,
008 . parmesbiay. 2-20 - 10"
Permastiey T s P
B Cagoy | bt Caogie 0 o it
Popirhiie | 0005 . o s ik 0 s o bing
Paintiti
 Catogary 1 sutraratn; Catogory i Nor-sutsirata;
Pgpatanin | Q&N o | E T e ooty o g
[
® Human st
. Catogory 1: Hikf HA - 30, Catogary 0 HiA.
A L * | i - 33560 Tha cutped vaken s o prcbakiy of
baing Hide
20 B
o o | Mgy, Do <20
Catagary/ ity 2081 The tpn
i ks mpﬁummm
-
[ w30 Bz
ey 1 P iy
o * | Cogory:F ”‘&munm,-xmm Tha otpa
i 5 B ety o baing oy
4. Distribution
Property | Vawe | Oocision | Comment
® Fasma Frosin Bndng
P ERe ® | mOplma < 505, m-mmn peotsin-baund
| iy have o low thenpeusc inde
ok Disiitetin
o o * | mcpima 004 g
- B0 Arain Bams Panciration
R ) . atcgary 1: BES.: Cakagory 0 BBE.; Th ouspat
For | sl ks peusatity ofing 8BS
pa
Fu 15.5% * | WLow 5% Middi: 5-20%; High: » 20%
5. Metabolism
Froperty | vaue | commem
®Catogery 1: inkibinr; Catagory & Nomdnribice;
Gemadwmmr | 0 - ha Gt mm«.mpmdmngwm
crriaz s  Cakogary 1: Sutrarats; Calagary G Nonsubarala:
sksinaly 70 st stk . v o being b
cvpaci . 1 Caisgry 1 i, Caagery & Han s
hitive - Tha cotput vk pmmblt,dhdnglnw
crreci . W Catogary 1: Sutrarate; Catagary G Nor-subsiral
sbsiraly 8 Tho uted Ve s v okt f b bt

3. Absorption
| Progerty Walue | Decision | Comment
i ) ® | Ootimal tigher than 5,15 Log urit
J— .llwpmwlv,zzxw e,
sz | e nakity:
Permastiey e el 2
W Categary 1 Phinkor, Caiagory & Nonnmibior;
Papirhititr w ® | W cutpt vakia i the probakiig of being
P inititar
W Categry 1 SuBGTta; Calogory O Norsulslials
Ppataan | 10 ® | mTho et ke s the probaii of beng
Pap-barsin
wran vigstinal.
i » o | Mooy 1 bk 1k <30 Cotogoy 0 A
HIA « 30 T cutput vtk = e protanimy of
Lang HiAs

¥ i - 30%)
L) - Cakgary ”’&iuunu‘pmm The autpan
e, B iny b
ez
0% Bloalabity
Scmay o
. . "‘ammu.,-mm Tie g
iy of ok P |
4. Distribution
| Progerty | Walue | Decision | Comment
 Prasms Prossa Bndng
Are LT ® | mopima - mm-mrqnpmunm
| may have o o trcsmpinie:
‘voiuma Dsmion
| oz ® | mcpima 00d-20g
am 8 Bood i Barse Pansiraiion
| O . ey | BE3. Gty 0 858, Th ot
_u...zmpfmu o b ...,
m ha wacsan
| maw | @ o <% it B2 e » 200
5. Metabolism
(Progenty | vale | commem
P b | @S ik, cangy 2 el
cvpiaz o 8 Gy 1 St Catnory o s
| swsran = Tha Gt v & oy o eing
cyrecia e ® Caegony 1 Inibiar Catugery @ Nan-aiibioe;
| it 8 Tha cuap ek i .Mauum
cvpacia . 8 Coogory 1 St Calnory &
| subsirain e Sad ok bt o being et
Cakegory 1: DAL, Catugery @ Non-amitioe;
| GvPeCH nhibkor | ae | Tha cutpd vk i the probabiey of being inizhcr.

228 Bosisbiny
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Lampiran 9. Hasil Prediksi Toksisitas

a) Ternatin Al

Available structure attributes

Cramer rules

| B The cutped vakue i the prbabiiey of being inhibior

High (Class III)

Error when applying the ...

MO

For a better assessment ...

MO

Megative for genotoxic c...

YES

b) Ternatin A2

Cramer rules

High (Class III)

IErrI:ur when applying the ...

MO

IFl:nr a better assessment ...

MO

INEgaﬁve for genotoxic c...

fES

Megative for nongenoto. ..

YES

Mo alerts for 5. typhimuri. ..

YES

c) Ternatin B1

Cramer rules

High (Class III)

INEgaﬁve for nongenoto...

fES

INl:u alerts for S, typhimuri...

d) Ternatin B2

fES

Available structure attributes

Cramer rules

High (Class III)

|Errn:|r when applying the ...

MO

Error when applying the ...

MO

|Fn:|r a better assessment ...

MO

For a better assessment ...

MO

|Negati'-.-'e for genotoxic ...

YES

Megative for genotoxic c...

ES

|Negati'-.-'e for nongenoto...

YES

Megative for nongenoto. ..

ES

|No alerts for 5. typhimuri...

YES

Mo alerts for 5. typhimuri. ..

ES




e) Ternatin D1

Cramer rules

Available structure attributes

High (Class III)

Error when applying the ...

MO

For a better assessment ...

MO

Megative for genotoxic ...

YES

Megative for nongenoto. ..

YES

Mo alerts for 5. typhimuri. ..

YES

g) Delphinidin 3-Oglukoside

Cramer rules

Available structure attributes

High (Class IIT)

IErr-:ur when applying the ...

MO

IF-:ur a better assessment ...

INEgaﬁve for genotoxic c...

INEgaﬁve for nongenoto...

Mo alerts for 5. typhirnuri...

1) Quercetin 3-Orutinosi

de

Available structure attributes

Cramer rules High (Class III)
IErrl:ur when applying the ... [NO
IFl:nr a better assessment ... MO
INEgaﬁve for genotoxic ... [YES
INEgaﬁve for nongenota... [YES
INI:: alerts for 5. typhimuri... [NO

f) Ternatin D2

h)

Available structure attri
Cramer rules

High (Class III)

Error when applying the ...

MO

For a better assessment ...

Megative for genotoxic c...

Megative for nongenoto...

Mo alerts for 5. typhimuri...

Kaemferol 3-neohesperidoside

Available structure attri
Cramer rules

High (Class III)

Error when applying the ...

MO

For a better assessment ...

MO

Megative for genotoxic c...

YES

Megative for nongenoto...

YES

Mo alerts for 5, typhimuri. ..

MO




Lampiran 10. Dokumentasi Penelitian

a. Pemodelan Struktur Senyawa Uji Bunga Telang
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b. Preparasi Reseptor PPAR-y

& X (O mpsjmecsborgrs

RCSB PDB  Deposit - €~ a - Leam - ADOM + C

Stuctwe  Aonctafions  Experiment  Sequence  Genome  Ligands  \ersions i

Fles~  Downioad Fies ~ [CTSSERC]

-
* B5Y20 | pdb_00005y20 .
&

Structure of PF ligand binding d in-piogli complex

POB DOI: fitps iidoi 0rg/10 221005 Y20/pdb

Classimication: TRANSCRIPTION

Organismis): Homo sapiens +
Exprassion System: Eschenchia coll BL21(DE3)
Mutation(s): No @
Depositea: 2017.07-25 Released: 2017-12-20
Deposition Author{s): Im, ¥.J Lae. 14
Experimental Data Shapshot WWPDB Validation @ @30 Report| Ful Repant
Method: X-2AY DIFFRACTION Motic Forcantilo Ranks Valuo
Resolution: 1.80 A
©Explore in 30 Siruciure | Sequence Annolaions ReValue Free:
Electron Censily | Valication Repart | 0292 (Depesitor), 0240 {0CC) @
1gand Interacion (8N6) Re-value work:
0202 (Depesiton), 0210 {0CC) @
Global Symmetry: Asymmetric - C1 @ R.Value Observed:
Global Stoichiometry. Homo Z-mer - A2 @ 0.209 {Depasiton &
Starting Model: experimenial -]

Pengunduhan Reseptor PPAR-y pada laman PDB (https://www.rcsh.org/) dengan ID
5Y20
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c. Optimasi Senyawa Uji
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d. Validasi Docking

Compute  Grid3
File Certer  View Help

Current Total Grid Pts permap: 64000

number of polnts In x-dimension:
[l

number of points in y-dimension:
L1740 170

number of points in z-dimension:

IH [40°T] I
Spacing (angstrom): [ INACEICIND) |

Center Grid Box: <offset>

weenter | 48382

¥ certer. [1.336 | (ENENNIN |

2 center: [T [

Mod.: Hone Time: (3134 Selected [ATGmIED TS spinof — [FR[ 233 @I

Pengaturan Gridbox Menggunakan Autodock Tools

T Per (command line) - pes

dockingternatina:
: ligand.txt
pioglitazone.pdbqt

pioglitazone. pdbqt
R R R R R R R R R R R
# If you used Au na in your wark, ple

#

# 0. Trott
# AutoDock

DOT 18.1

edu for more information.

#t Please see http://vina.scripps #
AR R R R R R R PR R R R R R R

Lunwe 860 An
output will be litazone_out . pdbqt
Detected
done
scoring function done
binding site ... done

70
-

Movie  Diph . M g gin Help

Bl B!
Tigan 1 fafsiniLig]
Kigan_eit_=topu 15 [517|

Perhitungan Nilai RMSD Menggunakan PYMOL



e. Penambatan Ligand-Reseptor

This PC Windows PENELITIAN DOCKING SKRIPSI TITIN

Penyiapan File Docking

1 Vina_wind

i gt
L LR e L R
# If you used 3

h
e

WARNI
t

input

Tampilan cmd Vina Windows perl, ketikan nama file yang sudah disiapkan
(“vinadockingternatina2”) kemudian ketikan perintah “Ligand.txt”

f.  Uji Independent T-Test

et Famsl snslm Grawes ummes  Efensens  Wrdow Hes

e GG e

eneigilalen

* T-Test

One-Sample Statitics

neaszon



g. Visualisasi hasil

8 Oiscovery Studio Visualizer

- o x
Fie Edt View Chomisty Sacture Sequence Crar Scripts Tocks Vindow Help
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Enable Adtions! Features

h. Pengujian Aturan Lipinski Rule of Five
Bi

| G
Lrpms&_l Rule of Five
Upinsi e of 5 helps in dissnguish drug fike and non
robabity of uccess o faiure e o G Hanes o s ComobRG wih 3 o e of e folowa

n drug fike molecules. It predicts high

+ Molecular mass less than 500 Dal

. n,mwh oty (expresed s .mm less than 5)

« Less than en

+ Lo than 20 budrooen bond scorptors
refractivity should be between 40-130

These fites help in ealy oreclirical development and could help 3uod costy lte-stage preciical and
clincal failures To draw a chemical structure Click Hece and follow the istructions aiven.

Step 1: Input Drug File.

Inpat 08 fie [Groame Fie | o e chosen

Step 2 : Input pH Value

oH Value |7 [Value ranges from 0.0 to 14.0]

Step 3: Click on ‘Submit’ to submit your job

| Submit || Reset |

Result

mass: 2109.000000
hydrogen bond donor: 27
ydrogen bond acceptors: 52

oter refrectivi ty: 477.245483

i. Prediksi ADME

@ DO O Toxes lokisites Ansliss X © ADMENab 20 x5 Newtsd x = - 8 X
&« C CEZERD) wvs//2dmetmeshscbdd com /ca e g -0
8 ADMETab 2.0 4
a
fbHome [ ADMET Evaluation [ Evaluation Results 2
-
o=c(0)cc(=0)oc|c@H]io[c@H](o[c+]2cc3c(0)cc(0)cc30c2c2ec (0| c@@H]30[c@H] (coc(= °
0)/c=c/c4ccc(0[c@@H]50[c@H] (coc(=0)/c=c/cbecc(0lc@@H]70[c@H] (co) [c@@H] (0) [c
@H](0)[c@H]70)cc6) [c@@H] (0) [c@H](0)c50) ccd) [c@@H] (0) [c@H] (0) [c@H]30)c(0)c(o w
[c@@H]30[c@H] (coc(=0)/c=c/caccc(0[c@@H]50[c@H] (coc(=0) /c=c/cbecc(0[c@@H]70 &
[c@H](co)[c@@H](0) [c@H] (0) [c@H]70)cce) [c@@H] (0) [c@H] (0) [c@H]50)cc4) [c@@H]
(0)[c@H](0) [c@H]30)c2)[c@H] (o) [c@@H] (o) [c@@H]io ;
V«Jvu ,I(I Physicochemical Property
‘%Wor ? Molecular Weight (Mw) 2109.580 o
' pos Volume 1939.924 o
5X Density 1087 ()
Usportinit O Lowe i ©) Compound Propaes o = °
Logp oRig NHD 27 o
nRot 42 o
% e nRing 14 L]
- ) MaxRing 10 o 8

Tampilan Prediksi ADME Menggunakan ADMETlIab 2.0 dengan Memasukan
Kode SMILES Senyawa dan unduh hasil dalam bentuk pdf
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