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LAMPIRAN 1

ALUR PENELITIAN SIMULASI MOLECULAR DOCKING SENYAWA
AKTIF TEMU MANGGA (Curcuma amada)

Reseptor/Makromolekul | Senyawa/Ligan Uji |
Mengunduh melalui website Menyalin canonical SMILES
Protein Data Bank dari senyawa uji melalui

] website PubChem
Preparasi Reseptor

| Preparasi Ligan Uji |
- Memisahkan reseptor

dan ligan kompleks - Melakukan preparasi

menggunakan ChemDraw
Ultra 12.0

menggunakan Autodock
Tools®

- Menghilangkan molekul - Melakukan peigarian

air dan residu yang tidak konformasi terbaik melalui

prose minimized energy

diperlukan
- Menyimpan hasil dalam - Menyimpan hasil optimasi
format (.pdb) dalam format (.pdb)
- Melakukan proses protonasi
Reseptor.pdb menggunakan Autodock
Tools®
- Menambahkan muatan
- Menambahkan compute

kollman dan atom . i
gasteiger dan atom hidrogen

hidrogen polar .
& serta menentukan torsi pada

- Menyimpan output hasil .
yimp P ligan
preparasi dalam format

- Menyimpan output hasil
(-pdbat)

preparasi  dalam  format

(-pdbqt)

Gambar VII. 1 Alur penelitian molecular docking senyawa aktif temu
mangga (Curcuma amada)
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LAMPIRAN 1
(LANJUTAN)

| Validasi Metode/Re- I

Docking

- Melakukan validasi menggunakan AutoDock Vina®

- Memasukkan kembali file reseptor dan ligan alami (.pdbqt)
pada Autodock Tools® dan melakukan penentuan grid box

- Menyimpan hasil output grid dalam file grid.txt

- Membuat file konfigurasi pada Notepad berisi file nama
ligan, reseptor, ukuran grid box, exhaustiveness, number of
modes, output docking dalam format .pdbgt dan .txt lalu
simpan dengan nama file config.txt

- Membuat folder khusus untuk validasi docking yang berisi
file reseptor dan ligan dalam format .pdbgt, grid.txt,
config.txt dan file software vina meliputi vina_lisence, vina
split dan vina.exe serta command prompt (cmd)

- Membuka file command prompt dan menuliskan perintah
“vina.exe —config config.txt” lalu enter dan proses docking
akan berjalan. Hasil docking (AG) tersimpan dalam file
log.txt

Hitung RMSD

Menggunakan software Discovery Studio Visualizer®
dari hasil docking dengan konformasi terbaik dan nilai

energi bebas (AG) paling rendah

Gambar VII. 1 Alur penelitian molecular docking senyawa aktif temu
mangga (Curcuma amada)
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Simulasi Docking

- Menggunakan Auto ock Vina®

- Membuat folder ki sus untuk docking senyawa uji yang berisi
reseptor.pdbqt, ligan.txt (nama senyawa uji hasil preparasi),
grid.txt, config.txt, vina_windows.pl dan file software vina
meliputi vina_lisene, vina split dan vina.exe serta command
prompt (cmd) dan F erl IDE

- Membuka file com mand prompt dan menuliskan perintah “perl-
v’ untuk menyamb1 ngkan aplikasi dan kode yang sudah ditulis
dalam format (.pl)

- Menuliskan lagi p rintah “perl vina windows.pl” kemudian
muncul ligand_fileyang akan diisi dengan nama file ligan.txt
lalu enter dan pros es docking akan berjalan. Hasil docking (AG)
tersimpan dalam file log.txt

Analisis Hasil

- Hasil yang akan diperoleh dari docking adalah nilai energi bebas
(AG) yang akan tersimpan secara otomatis pada folder docking
senyawa uji

- Kemudian dilakukan visualisasi menggunakan software
Discovery Studio Visualizer® untuk melihat residu asam amino
yang berinteraksi pada saat proses docking serta jenis interaksi

dengan reseptor.

Gambar VII. 1 Alur penelitian molecular docking senyawa aktif temu
mangga (Curcuma amada)
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ALUR PENELITIAN SIMULASI MOLECULAR DYNAMIC (MD)

Penyiapan Reseptor dan Ligan

- Open website github making it rain
- Menghubungkan akun Google drive dengan Google colab

- Upload file ligand.pdb dan pro ein.pdb pada Google drive

Persiapan Topologi

- Penentuan box dan pelarut (TI P3P) juga medan gaya (force field)
berupa FFI9SB untuk proteind n GAFF2 untuk ligand

- Penambahan ion (netralisasi) n enggunakan NaCl

Minimize energy

Equilibration

Dilakukan pada ansambel NPT (jumlah konstan partikel, tekanan dan

suhu) dimana tekanan yang digunakan yaitu 1 bar dan pada suhu 310 K

Produksi MD

Dilakuka selama 15 ns atau 15000 ps dan suhu 310 K

—p Hasil yang di analisis meliputi nilai RMSD, RMSF dan RG

Gambar VII. 2 Alur penelitian molecular dynamic (MD) senyawa aktif
temu mangga (Curcuma amada)
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ALUR PENCARIAN SENYAWA AKTIF, SCREENING AKTIVITAS
ANTIKANKER, ANALISIS FISIKOKIMIA, ANALISIS
FARMAKOKINETIKA DAN ANALISIS TOKSISITAS

Senyawa Uji |

Mencari senyawa aktif melalui situs online
KNApSAcK  dengan  memasukkan  keyword

“Curcuma amada” 1alu sul mit

Senyawa Aktif Tanaman
Curcuma amada

Gambar VII. 3 Alur penelitian pencarian senyawa aktif temu mangga
(Curcuma amada)

Senyawa Uji |

- Menyalin canonical SMILES dari senyaw a uji pada
website PubChem

- Menginput canonical SMILES pada webtite PASS
Online
(https://www.way2drug.com/passonline/p redict.php)

lalu submit

Hasil Screening Aktivitas Antikanker

Gambar VII. 4 Alur penelitian skrining aktivitas antikanker
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Senyawa Uji

- Menyalin canonical SMILES dari senyawa uji
melalui website PubChem

- Melakukan paste special pada software ChemDraw
Ultra 12.0 untuk proses optimasi

- Menyimpan hasil dalam format (.pdb)

Hasil Preparasi Senyawa Uji

Mengupload pada website SCFBIO-Lipinski’s Rule of
Five (http://scfbioiitd.res.in lalu submit

Hasil Analisis Fisikokimia

Gambar VII. 5 Alur penelitian analisis fisikokimia

Senyawa Uji

Menggambar struktur dua dimensi senyaw a uji satu
persatu secara manual pada situs online PreADMET

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

Hasil Analisis Farmakokinetika (ADME)

Gambar VII. 6 Alur penelitian analisis farmakokinetika
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Senyawa Uji

- Menyalin canonical SMILES dari senyawa uji
melalui website PubChem
- Melakukan paste pada kolom yang disediakan

software Toxtree®

Submit

Memilih method, lalu pilih “select decision tree”.
Lalu pilih parameter Kroes TTC decision tree,
Carsinogenocity (genotox and nongenotox) and
Mutagenicity by ISS dan In Vitro Mutagenicity
(Amest Test) alerts by ISS

Hasil Analisis Toksisitas

Gambar VII. 7 Alur penelitian analisis toksisitas
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SITUS DAN APLIKASI
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< C @ rcsborg

FY Kelas M Kotak Masuk (39)-.. B HKIOnline Lecture...

RCSB PDB  Deposit + Search ~ Visualize ~ Analyze ~ Download Leam ~ About v

- B - B 207,791 Structures from the PDB
e - ~ 3D Structures @ erm(s), En S q Include CSM @

- 5 C e Mructure
PROTEIN DATA BANK 1,068,577 Computed Structure
Models (CSM)

earch | Browse Ann

€ PDB-Dev

SPDB fonaeor ZNAKB 5
e Mg A ¥

CSB Protein Data Bank (RC! ) enables breakthroughs in
science and education by providing access and tools for exploration,
visualization, and analysis of:

B Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

Q Search | P =i
ModelArchive

#™ Deposit

1) from AlphaFold DB and

These data can be explored in context of external annotations providing
a structural view of biology.

L4l Visualize

i Analyze

PDE N r——

# Download Explore PDB-101
NEW Training

WLeam Features Resources

Gambar VII. 8 Tampilan situs Protein Data Bank
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Dashboard | Scenaio |  Tools |

Sel vllcmp x|
i/ | SLBCRMSLCI
e o

R | A%
All Molecules
Current Selection

Mod.:[None Time:[5.726  Selected: [(/AtOm(S). Spinoff — |FR:[ 417 | @@

Gambar VII. 9 Tampilan Software Autodock Tools
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validasi hasil docking\vina

of docking
nt optimization and
ional Chemistry 31

4

B I e e

http://vina.scripps.edu for more information.
R R R R R R

he search space volume >
2
ading input ne.
Setting up the scoring function
Analyzing the bindi
Using random seed

m best mode
rmsd u.b.

0.000
1.356

iriting output ... done.
C:\ASRI\Kuliah\Tugas Akhir I\Molecular Do > it.es nput hasil.pdbqt
prefix for lig will be hasil ligand

for flexible side chains will be hasil flex_

Gambar VII. 10 Tampilan Software Autodock Vina
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View Interactions
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ligand.

2
2S BIOVIA | Discovery Studio 2021

'
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Display receptor-ligand Actions Data Upgrade
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0 My Recent Actions My Recent Files Want more Discovery Studio?
o " 9’ S » Unleash the power of the full Discovery Studio
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Display receptor surfaces. = SRRSO
atic HB Charge My Recent Tool Panels " .
Change the visbilty of the >

receptor and igand.

Show receptor-igand
interactions on a 2D diagram.

For upg

Gambar VII. 11 Tampilan Software Discovery Studio Visualizer
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@ KNApSACK Core System x  + v = X
& 5 C A Notsecure | knapsackfamily.com/knapsack_core/top.php e x »0@ :
Ky Kelas ™ Kotak Masuk 39)-.. @B HKIOnline Lecture... Other bookmarks
M KNApSAcK Core System
Link to Top p:
http://www.knz
Incorporation to program:
tp: kn: mils
Selectby ... R -
@®ALL Types O Organism O Metabolite O Molecular formula
O ¢_1D O CAS_ID O INCHI-KEY O INCHI-CODE O SMILES
[ | [List] [Clear]
last update 2023/04/28
62,647 entries -
[0 way2drug.com/passonline/predic X — + v = X
& > C A Notsecure | way2drug.com/passonline/predict.php G e x »08

FY Kelas M Kotak Masuk (39) -.. @8 HKI Online Lecture...

Other bookmarks

DA CC
%ﬁb)b\ Onllne R Asri Nurhanifah (Log out) Go

» Home »  Definitions »  Products »  Services »

Contacts
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Marvin JS

)

‘ Insert your SMILES here ‘

(Get prediction

Gambar VII. 13 Tampilan situs PASS Online
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C) PubChem x + v - (=} X

¢« C & pubchem.nchinim.nihgov 2 % » 0@ :

FY Kelas ™ Kotak Masuk (39)-.. @B HKIOnline Lecture.. Other bookmarks

B Anoffi

tes government Hs

m National Library of Medicine
Nat

tion

Pub © hem About  Docs  Submit  Contact

Explore Chemistry

Quickly find chemical information from authoritative sources

Try  covid-19 aspirin EGFR C9HBO4 57-27-2 C1=CC=C(C=C1)C=0 InChi=15/C3H60/c1-3(2)4/h1-2H3

[ use Entrez

Gambar VII. 14 Tampilan situs PubChem

File Edit View Structure Calculations Surfaces Qnline  Window Heip
DEW Blo-c- | @pi-| - N-|osoo|FLI"%IC 185 Bp
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b X ChemDraw - Livelink 2 x
Q0 - | Oy | O Chem/sMILES:

Output

Output | B Comments

Gambar VII. 15 Tampilan Software ChemDraw
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@ Lipinski Rule of Five X (C) @-beta-Ocimene [ CI0H16 -Pu X RCSB PDB - 4LXD: Bl 2-Navito:. X | + =
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& > C A Notsecure | scibio-iitdresi e« O :
KA Kelas M Kotak Masuk (39) - @ HKI Online Lecture. Other bookmarks
Lipinski Rule of Five

Lipinski rule of 5 helps in distinguishing between drug like and non drug like molecules. It predicts high

probability of success or failure due to drug likeness for molecules complying with 2 or more of the following

= Molecular mass less than 500 Dalton

« High lipophilicity (expressed as LogP less than 5)

« Less than 5 hydragen bond donors.

« Less than 10 hydrogen bond acceptors

e« Molar refractivity should be between 40-130

These filters help in early preclinical development and could help avoid costly late-stage preclinical and

clinical failures .To draw a chemical structure Click Here and follow the instructions given.

Step 1: Input Drug File.

Input PDB file | Choose File | cis-beta-Ocimene.mol2
Step 2 : Input pH Value
pH Value [Value ranges from 0.0 to 14.0]

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

[ Resutt

mass: 136.000000

hydrogen bond donor: @

hydrogen bond acceptors: @

LOGP: 3.474999

Molar Refractivity: 48.001987

4
How to Use the Tool
Gambar VII. 16 Tampilan situs Lipinski’s Rule of Five

B PreADMET | Prediction of ADME. X + v = X
€ > C @ preadmetwebservicebmdrc.org 2 % » 0@ :
K Kelas ™ Kotak Masuk (39) -. & HKi Online Lecture... Other bookmarks

Druglikeness  ADME Prediction  Toxicity Prediction ~ Molecular descriptors ~ MDL format

Home About ® Druglikeness

Welcome to the PreADMET

PreADMET is a web-based application for predicting ADME data and building drug-like library using in silico method

gin  Register lonicliquid

Q logn f W 3 in

€ Tel: +82-32-212-9550 / Fax: +82-32-212-9572 B4 webmaster@bmdrc.org
1R 209, Veritas A Hall, Yonsei University 85 Songdogwahak-ro, Yeonsu-gu, Incheon 21983, Republic of Korea

i ADME # Toxicity Community Commercial

PreADMET ver 2.0 is also commercially available in the four editions: Descritpors, Endpoint. Standard and

Professional

Drug-Likeness Prediction

Lipinski'r rule, lead-like rule, Drug DB like rule

Toxicity Prediction

m ADME Prediction
caco-2, MDCK, BBB, HIA, plasima protein binding and skin permeability data

Ames test and rodent carcinogenicity assay

Lastest News

G-SFED and Human Nephrotoxicity
models will be added in Aug 2017

PreADMET Ver 2.1 is coming soon in
this month.

[2008/11] PreADME is one of the
most popular sites by
Cheminformatics.org.

[2008/10] New release of PreADMET
v2.0 windows version

Gambar VII. 17 Tampilan situs PreADMET
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¥ Toxtree (Estimation of Toxic Hazard - A Decision Tree Approach) v3.1.0-1851-1525442531402 = X
File Edit Chemical Compounds Toxic Hazard Method Help
« » Chemical identifier | CC(=CCC=C{C)C=CIC

Available structure attributes
SMILES | +) Estimate

Structural Alert for 5. typl

urium mutagenicity

Potential 5. typhimurium TA100 mutagen based on QSAR

Unlikely to be a S. typhimurium TA100 mutagen based on QSAR

erbose explanation

Tn vitro mutagenicity (Ames test) alerts by 155
' method has not been applied yet!

Gambar VII. 18 Tampilan Software Toxtree

= Prompt Perintah

ts reserved.

he terms of either the Artis License or the
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http://wau.perl.org/, the Perl Home P

_Eudesmene. pdbat
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Gambar VII. 19 Tampilan Software Padre, the Perl IDE
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€O Protein_ligand.ipynb - Colaborat X = = X

&€ > C | @ colabresearchgoogle.com/github/p: itrai i \ligand.ipynb e x »0@ :

Ky Kelas ™ Kotak Masuk 39)-.. @B HKIOnline Lecture... Other bookmarks
y in_li i

§ ©) Protein_ligand.ipynb © shae £ 0

File Edit View Insert Runtime Tools Help

+ Code + Text 4 Copy to Drive Connect 6P ~

Ve sl R
Q
Hello there!
{x}
This is a Jupyter notebook for running Molecular Dynamics (MD) simulations using OpenMM engine and AMBER force field for Protein and
[} Ligand systems. This notebook is a supplementary material of the paper "Making it rain: Cloud-based molecular simulations for everyone" (link
here) and we encourage you to read it before using this pipeline.
The main goal of this notebook is to demonstrate how to harness the power of cloud-computing to run microsecond-long MD simulations in a
cheap and yet feasible fashion.
This notebook is NOT a standard protocol for MD simulations! It is just simple MD pipeline illustrating each step of a simulation protocol.
Bugs
* If you encounter any bugs, please report the issue to https:/github.com/pablo-arantes/making-it-rain/issues
Acknowledgments
* We would like to thank the OpenMM team for developing an excellent and open source engine.
<o * We would like to thank the ChemosimLab (@ChemosimLab) team for their incredible ProLIF (Protein-Ligand Interaction Fingerprints) tool.
= * A Making-it-rain by Pablo R. Arantes (@pablitoarantes), Marcelo D. Poléto (@mdpoleto), Conrado Pedebos (@ConradoPedebos) and
Rodrigo Ligabue-Braun (@ligabue_braun).
+ Also. credit to David Koes for his awesome pv3Dmol pluain.
°
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HASIL PENAMBATAN SIMULASI MOLECULAR DOCKING

Tabel VII. 1

Hasil Molecular Docking dan Residu Asam Amino Senyawa Aktif Tanaman
Temu Mangga (Curcuma amada) Terhadap Reseptor ID PDB 4L XD

Energi Interaksi
Bebas Ikat Hidrofobik Interaksi
No Senyawa/Ligan (AG) Hi d?ozgn nf;ﬁ] St
(kkal/ Pi-
mol) alkyl/alkyl
LEU 134
Aagr | (o
PHE & Karbon)
PHE 209 TYR 19é
Ligan Alami -105 | GLY 142 | MET 112,
(Ikatan
LEU 134, Hidrogen
ALA 146, Karbon
VAL 153 -
Pi-Pi
Stacked)
PHE 109
(Ikatan
Hidrogen
Karbon),
5-FU -4.8 ALA 146 MET 112 | ASP 108
(Halogen),
PHE 101
(Pi-Pi T-
shaped)
MET 112,
1 alpha-Terpineol 6.2 ALA 146 | VAL 130, -
LEU 134
MET 112,
2 4-Terpineol -6.0 ALA 146 | VAL 130, -
LEU 134
3 beta-Terpineol -5.8 ALA 146 MET 112
PHE 101,
MET 112,
4 1-Pentadecanol 5.1 ALA 146 VAL 130, -
LEU 134
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik )
. Ikatan Interaksi
No Senyawa/Ligan (AG) Hidrogen Lain
(kkal/ g Pi.
mol) alkyl/alky!l
PHE 109,
MET 112,
5 Patchoulane -8.1 - ALA 146, -
VAL 153
MET 112,
6 gamma-Eudesmol -7.8 - LEU 134, -
ALA 146
7 beta-Caryophyllene -7.6 - LEU 134 -
ALA 128
(Ikatan
8 Furanogermenone -7.6 ARG 124 VAL 13, Hidrogen
HIS 181
Karbon,
Pi-Sigma)
PHE 101,
PHE 109,
9 Curcumenol -7,6 - LEU 134, -
ALA 146
: MET 112,
10 gamma-Cadinene -1.4 - ALA 146 -
MET 112,
11 beta-Copaene -7.4 - LEU 134, -
ALA 146
ALA 97, TYR 199
12 Zerumbone -7.3 - VAL 145 | (Pi-Sigma)
. ALA 97, TYR 199
13 beta-Gurjunene -7.3 - VAL 145 | (Pi-Sigma)
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Tabel VII. 1
Lanjutan
Energi Interaksi
. I katan Interaksi
No Senyawa/Ligan (AG) Hidrogen L ain
(kkal/ g Pi-
mol) alkyl/alkyl
PHE 101,
TYR 105,
14 beta-Cubebene -7.2 - MET 112, L
LEU 134,
ALA 146
PHE 109,
MET 112,
VAL 130,
15 beta-Eudesmene -7.2 - LEU 134, -
ALA 146,
VAL 153
MET 112,
16 Furanodienon 7.2 - LEU 134, -
ALA 146
PHE 101,
) . VAL 130,
17 epi-alpha-Cadinol -7.2 - LEU 134 -
ALA 146
PHE 101,
VAL 130,
18 tau-Muurolol -7.2 - LEU 134, -
ALA 146
ALA 97,
PHE 101,
19 allo-Aromadendrene -7.2 - VAL 145 -
TYR 199
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik )
. Ikatan Interaksi
No Senyawa/Ligan (AG) Hidrogen L ain
(kkal/ Pi-
mol) alkyl/alky!l
PHE 101
(Pi-Pi T-
PHE 1009, shaped),
20 (+)-ar-Turmerone -7.1 - ALA 146, TYR 105
VAL 153 (Pi-Pi T-
shaped,
Pi-Sigma)
(-)-beta- MET 112,
21 Caryophyllene -7.1 - LEU 134, -
epoxide ALA 146
PHE 109, | "HE101
ARG 143, | (PI-PIT-
22 (-)-Curcuphenol -7 - ALA 1 46, shaped),
' TYR 105
VAL 153 (Pi-Sigma)
PHE 1009,
MET 112,
23 (-)-alpha-Selinene -7 - VAL 130, -
LEU 134,
VAL 153
LEU 134,
24 Espatulenol -6.9 - ALA 146 -
PHE 101,
PHE 109,
25 alpha-Zingiberene -6.9 - l\L/lEEJ 113%2 (?Pri\-(SFi{glrg:)
ALA 146,
VAL 153
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik )
. Ikatan Interaksi
No Senyawa/Ligan (AG) Hidrogen L ain
(kkal/ Pi-
mol) alkyl/alky!l
PHE 101,
PHE 109,
MET 112,
26 beta-Bisabolol 6.9 - LEU 134, (g:SF:glrfl)g)
ARG 143,
ALA 146,
VAL 153
TYR 105,
27 (-)-Germacrene D -6.9 - LEU 134, -
ALA 146
PHE 101,
PHE 1009,
28 14“%3;‘;33;%”&' 69 | ASP108 | MET 112,
LEU 134,
ALA 146
PHE 101,
TYR 105,
MET 112,
29 Ledol -6.8 - LEU 134, -
ALA 146,
PHE 150
PHE 101
PHE 1009, (Pi-Pi T-
MET 112, shaped),
30 beta-Curcumene -6.8 - LEU 134, TYR 105
ALA 146, (Pi-Pi T-
VAL 153 shaped,
Pi-Sigma)
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Tabel VII. 1
Lanjutan
Energi Interaksi
FE Ikatan Hidrofobik Interaksi
No Senyawa/Ligan (AG) Hidrogen Lain
(kkal/ g Pi-
mol) alkyl/alkyl
Humulene 1,2- PHE 101,
31 epoxide 68 ) ALA 146 )
MET 112,
32 (+)-beta-Costol -6.8 - ALA 146 -
PHE 101,
TYR 105,
- MET 112,
33 Viridiflorol -6.8 - LEU 134 -
ALA 146,
PHE 150
PHE 101,
TYR 105,
34 Furanodiene 6.8 : MET 112, | G500
LEU 134,
ALA 146
PHE 101
PHE 109, | (Pi-PiT-
MET 112, shaped),
35 alpha-Curcumene -6.8 - LEU 134, TYR 105
ALA 146, (Pi-Pi T-
VAL 153 shaped,
Pi-Sigma)
PHE 101,
36 beta-Elemene -6.7 - ALA 146, -
VAL 153
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Ikatan Hidrofobik Interaksi
No Senyawa/Ligan (AG) Hidroaen L ain
(Kkal/ g Pi.
mol) alkyl/alkyl
PHE 101,
MET 112,
37 Germacrone -6.7 - LEU 134, -
ALA 146
LEU 134,
38 beta-Patchoulene -6.7 - ALA 146 -
PHE 101,
MET 112,
39 Bisabolene -6.7 - VAL 130, (-|:I>-|YSF§ 12:)
LEU 134, g
ALA 146
TYR 105,
2-Methoxy-6-(1- MET 112, PHE 101
40 methyl-2-propen-1- -6.7 - LEU 134, (Pi-Pi T-
yl)naphthalene ALA 146, shaped)
VAL 153
o MET 112, | LEU 134
41 Hydroxyp;inoxy)anls -6.7 - ALA146 | (Pi-Sigma)
TYR 199
42 Curzerene -6.6 - O’I&ﬁ‘ 315 (Pi-Pi
Stacked)
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik .
. Ikatan Interaksi
No Senyawa/Ligan (AG) Hidroaen L ain
(Kkal/ g Pi-
mol) alkyl/alky!l
PHE 101,
43 (-)-beta-Elemene -6.6 - ALA 146, -
VAL 153
PHE 101,
PHE 109, TYR 105
44 alpha-Bergamotene -6.6 - MET 112, | (Pi-Sigma)
ALA 146
PHE 101
alpha,4-Dimethyl- gi:a-l::c;g-
45 alpha-(4- 66 _ MET 112, TYF';’ 105
methylpentyl)benzene ' ALA 146 (Pi-Pi T-
methanol
shaped,
Pi-Sigma)
PHE 127,
46 Curzerenone -6.5 HIS 181 ALA 128 -
PHE 101,
PHE 109,
47 (-)-gamma-Elemene -6.5 - ALA 146, -
VAL 153
PHE 150
LEU 134, (Ikatan
48 alpha-lonone 6.5 - ALA 146 Hidrogen
Karbon)
PHE 101,
MET 112,
49 beta-Elemenone -6.5 - LEU 134 -
ALA 146
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik .
. Ikatan Interaksi
No Senyawa/Ligan (AG) Hidroaen L ain
(Kkal/ g Pi-
mol) alkyl/alky!l
. PHE 127,
50 5-epi-Curzerenone -6.5 HIS 181 ALA 128 -
PHE 101,
PHE 109,
MET 112,
o Farnesal -6.2 - LEU 134, -
ALA 146,
VAL 153
PHE 101,
prz 100, | 501
52 | alpha-terpineol acetate | -6.2 - MET 112, ;
Hidrogen
ALA 146, Karbon)
VAL 153
PHE 101,
PHE 109,
MET 112,
53 (2E,6Z)-Farnesol -6.2 - LEU 134, -
ALA 146,
VAL 153
. PHE 101,
54 | trans-Sabinyl acetate -6.2 - ALA 146 -
ALA 97, TYR 199
55 delta-Elemene -6.1 - VAL 145 | (Pi-Sigma)
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Tabel VII. 1
Lanjutan
En%rgi Interaksi
Bebas Hidrofobik -
No Senyawa/Ligan (AG) Hli lc;?:)are]n I ntf;ﬁ]kS'
(kkal/ g Pi.-
mol) alkyl/alkyl
PHE 101,
PHE 1009,
56 3-Carene -6 - MET 112, -
VAL 153
MET 112,
VAL 130,
57 beta-Phellandrene -6 - LEU 134, -
ALA 146
VAL 130,
58 p-Cymen-8-ol 6 : LEU 134, (IFY:EST 1;612)
ALA 146 g
59 | cis-Sabinene hydrate -5.9 - MET 112 -
PHE 101, MET 112
PHE 1009, (Pi-
60 p-Cymene -5.9 - VAL 130, Sulfur),
LEU 134, PHE 150
ALA 146 | (Pi-Sigma)
MET 112,
VAL 130,
61 alpha-Phellandrene -5.9 - LEU 134, -
ALA 146
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Tabel VII. 1
Lanjutan
%r;irgi Interaksi
S : : .
Hidrofobik
No Senyawa/Ligan (AG) Hli Igigagn ! nf;ﬁlkSI
(kkal/ g Pi-
mol) alkyl/alkyl
PHE 101,
TYR 105,
PHE 109,
62 E-beta-farnesene -5.9 - ARG 143, -
ALA 146,
VAL 153
PHE 101,
63 Myrtenol -5.9 - MET 112, -
ALA 146
PHE 101,
64 alpha-Pinene -5.8 - MET 112, -
ALA 146
MET 112,
65 beta-Thujone -5.8 - LEU 134, -
ALA 146
PHE 101,
PHE 109,
66 alpha-Terpinene 5.8 - LEU 134, -
ALA 146,
VAL 153
MET 112
(Pi-Pi T-
MET 112, shaped),
67 Perillene -5.8 - VAL 130, ALA 146
LEU 134 (Ikatan
Hidrogen
Karbon
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik :
No Senyawa/Ligan (AG) Hli Igigagn ! nf;%ks'
(Kkal/ g Pi-
mol) alkyl/alkyl
2-(4-Methyl-3- ey
68 | cyclohexen-1-yl)-1- 5.8 G
y y > ] LEU 134, ]
propen-1-ol ALA 146
PHE 101,
69 1,8-Cineole 5.7 - MET 112, -
ALA 146
PHE 101,
70 beta-Pinene 5.7 - MET 112, -
ALA 146
PHE 109,
MET 112,
. VAL 130,
71 Limonene 5.7 - LEU 134, -
ALA 146,
VAL 153
PHE 101,
72 Camphene 5.7 - MET 112, -
VAL 153
PHE 109,
MET 112,
VAL 130,
73 linalool 5.7 - LEU 134, -
ALA 146,
VAL 153,
PHE 150
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Tabel VII. 1
Lanjutan
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No

Senyawa/Ligan

Energi
Bebas
(AG)
(kkal/
mol)

Ikatan
Hidrogen

Interaksi
Hidrofobik

Pi-
alkyl/alkyl

Interaksi
Lain

74

gamma-Terpinene

PHE 109,
LEU 134,
ALA 146,
VAL 153

PHE 101
(Pi-Pi T-
shaped)

75

p-Menth-1-en-9-ol

MET 112,
VAL 130,
LEU 134,
ALA 146

76

1-p-Menthene

MET 112,
VAL 130,
LEU 134,
ALA 146,
VAL 153

77

2,6-Dimethyl-2,4,6-
octatriene

TYR7,
ILE 12,
VAL 90,
HIS 91,
TRP 192,
VAL 196

78

3-Methylcamphenilol

PHE 101,
PHE 1009,
MET 112,
VAL 153

79

cis-Citral

PHE 109,
MET 112,
LEU 134,
ALA 146,
VAL 153
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas P Hidrofobik Interaksi
No Senyawa/Ligan (AG) - eraksi
Hidrogen Lain
(kkal/ Pi.
e, alkyl/alkyl
MET 112,
80 Norbornyl acetate -5.6 - VAL 153 -
82 (+)-Camphor 55 ARG 124 - -
PHE 101,
PHE 109,
MET 112,
83 beta-Myrcene 5.5 - VAL 130, -
LEU 134,
ALA 146,
VAL 153
PHE 101,
PHE 109,
MET 112,
84 trans-beta-Ocimene 55 - VAL 130, -
LEU 134,
ALA 146,
VAL 153
MET 112,
85 Teresantanane 55 - ALA 146 -
PHE 109,
MET 112,
86 Citral 55 - LEU 134,
ALA 146,
VAL 153
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik ;
No Senyawa/Ligan (AG) Hli E?gagn I ntf;;kS'
(kkal/ g Pi-
mol) alkyl/alkyl
PHE 101
MET 112, I
87 Ethyl benzyl ether 5.5 - ALA 146 (Pi-Pi T-
shaped)
PHE 101,
PHE 1009,
MET 112,
88 cis-beta-Ocimene 5.4 - VAL 130, -
LEU 134,
ALA 146,
VAL 153
PHE 101,
TYR 105,
PHE 1009,
89 Octadecane 5.4 - MET 112, -
VAL 130,
LEU 134,
ALA 146
90 2-(4-Methylcyclohex- 54 ) ALA 128, i
1-en-1-yl)propan-1-ol ' TYR 177
2-Methyl-6- PHE 101,
91 methylene-1,7- 5.4 - LEU 134, -
octadien-3-one ALA 146
MET 112,
92 Borneol 5.3 ASP 108 LEU 134, -
ALA 146
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Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik .
No Senyawa/Ligan (AG) | katan Interaksi
y g Hidrogen ) Lain
(kkal/ Pi-
mol) alkyl/alky!
PHE 101,
PHE 109,
MET 112,
93 Lavandulol -5.3 - LEU 134 A
ALA 146,
VAL 153
PHE 101,
PHE 109,
MET 112,
94 (E)-Ocimene 5.3 - VAL 130, -
LEU 134,
ALA 146,
VAL 153
MET 112,
95 Isoborneol -5.3 - LEU 134, -
ALA 146
PHE 101,
PHE 109,
MET 112,
96 cis-ocimene -5.3 - VAL 130, -
LEU 134,
ALA 146,
VAL 153
PHE 101,
: MET 112,
97 Dihydromyrcenol 5.3 - LEU 134 -
ALA 146
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LAMPIRAN 5
(LANJUTAN)
Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik )
. Ikatan Interaksi
No Senyawa/Ligan (AG) Hidrogen Lain
(Kkal/ g Pi-
mol) alkyl/alky!l
PHE 101,
98 Citronellal 5.2 - VAL 130, -
LEU 134
ALA97,
PHE101,
ARG104, TY(E%QQ
TYR105, .
PHE109 Sigma),
99 Amadaldehyde 5.2 - ) GLY 200
MET112, (Ikatan
LEU134, Ll
VALL45, Hidrogen)
ALAL46, g
VAL153,
MET 112,
2,6-Dimethyl-5- VAL 130,
108 heptenal 52 . LEU 134, i
ALA 146
MET 112,
VAL 130,
101 2-Nonanone -5 - LEU 134 -
ALA 146




LAMPIRAN DS
(LANJUTAN)

Tabel VII. 1
Lanjutan
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No

Senyawa/Ligan

Energi
Bebas
(AG)
(kkal/
mol)

Ikatan
Hidrogen

Interaksi
Hidrofobik

Pi-
alkyl/alkyl

Interaksi
Lain

102

Heptadecane

PHE 101,
TYR 105,
PHE 109,
MET 112,
VAL 130,
LEU 134,
ALA 146,
PHE150,
VAL153

103

2-Undecanone

PHE 101,
TYR 105,
MET 112,
LEU 134,
ALA 146

104

Hexadecane

PHE 101,
MET 112,
LEU 134,
ARG 143,
ALA 146,
PHE 150

105

Hept-1-enyl acetate

VAL 130,
LEU 134,
ALA 146
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LAMPIRAN 5
(LANJUTAN)
Tabel VII. 1
Lanjutan
Energi Interaksi
Bebas Hidrofobik .
. Ikatan Interaksi
No Senyawa/Ligan (AG) Hidrogen Lain
(kkal/ g Pi.
mol) alkyl/alkyl
PHE 101,
106 Undecanal -4.9 - LEU 134, -
ALA 146
PHE 101,
MET 112,
107 2-Nonanol -4.9 - LEU 134, -
ALA 146
PHE 101,
MET 112,
VAL 130,
108 | 2-Methylheptan-3-ol -4.8 - LEU 134, 1
ALA 146,
PHE 150
PHE 109,
LEU 134,
109 Non-2-en-4-one -4.8 - ALA 146, 2
VAL 153




LAMPIRAN 6

HASIL ANALISIS SIFAT FISIKOKIMIA

Tabel VII. 2
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Hasil Analisis Sifat Fisikokimia Senyawa Aktif Tanaman Temu Mangga

(Curcuma amada) Berdasarkan Aturan Lipinski’s Rule of Five

No Senyawa/Ligan BM | H- H- LogP Molar Memenuhi
<500 Donor|Akseptor <5 Refractivity|Syarat/Tidak
<5 <10 40 - 130
5-FU 130 2 4 -0.36 25.87 Tidak
1 1,8-Cineole 154 0 2.60 45.48 Memenuhi
2 Espatulenol 220 1 1 3.39 65.97 Memenuhi
3 gamma-Eudesmol 222 1 1 4.06 68.30 Memenubhi
4 alpha-Pinene 136 0 0 3.00 43.75 Memenubhi
5 beta-Pinene 136 0 0 3.00 43.75 Memenuhi
6 (+)-Camphor 152 0 1 2.40 44.24 Memenuhi
7 Limonene 136 0 0 331 45.91 Memenuhi
8 cis-Sabinene 154 1 1 2.19 45.24 Memenuhi
hydrate
9 beta-Thujone 152 0 1 2.26 44.17 Memenuhi
10 3-Carene 136 | O 0 3.00 43.75 Memenuhi
11 cis-beta-Ocimene 136 0 0 3.47 48.00 Memenuhi
12 beta-Myrcene 136 0 0 3.47 48.00 Memenuhi
13 trans-beta-Ocimene | 136 0 0 3.47 48.00 Memenuhi
14 Borneol 154 1 1 2.19 45.24 Memenuhi
15 Camphene 136 0 0 3.00 43.75 Memenuhi
16 cis-Citral 152 0 1 2.88 48.49 Memenuhi
17 p-Cymene 134 0 0 3.12 45.27 Memenubhi




123

LAMPIRAN 6
(LANJUTAN)
Tabel VII. 2
Lanjutan
No Senyawa/Ligan BM | H- H- LogP Molar Memenuhi
<500 Donor|Akseptor <5 Refractivity|Syarat/Tidak
<5 <10 40 - 130

18 linalool 154 1 1 2.67 49.49 Memenuhi
19 alpha-Phellandrene | 136 0 0 3.16 45.84 Memenuhi
20 alpha-Terpinene 136 0 0 3.31 45.91 Memenubhi
21 gamma-Terpinene 136 0 0 3.31 45.91 Memenuhi
22 beta-Caryophyllene | 204 0 0 4.73 66.74 Memenuhi
23 beta-Cubebene 204 0 0 4.27 66.51 Memenuhi
24 E-beta-farnesene 206 0 0 543 71.09 Tidak

25 Ledol 222 1 1 3.47 66.00 Memenuhi
26 beta-Eudesmene 204 0 0 4.73 66.74 Memenuhi
27 alpha-Zingiberene 204 0 0 4.89 68.83 Memenuhi
28 beta-Elemene 204 0 0 4.75 68.76 Memenuhi
29 Perillene 150 0 1 3.18 46.46 Memenuhi
30 beta-Phellandrene 136 0 0 3.16 45.84 Memenuhi
31 p-Menth-1-en-9-ol 154 1 1 2.36 47.35 Memenubhi
32 Teresantanane 136 0 0 2.69 41.60 Memenuhi
33 beta-Bisabolol 222 1 1 4.23 70.39 Memenuhi
34 (-)-Curcuphenol 218 1 1 4.55 69.92 Memenubhi
35 (+)-ar-Turmerone 216 0 1 4.02 68.65 Memenubhi
36 beta-Curcumene 204 0 0 5.04 68.09 Tidak
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LAMPIRAN 6
(LANJUTAN)
Tabel VII. 2
Lanjutan
No Senyawa/Ligan BM | H- H- LogP Molar Memenuhi
<500 Donor|Akseptor <5 Refractivity|Syarat/Tidak
=5 <10 40-130
37 (-)-Germacrene D 204 0 0 4.89 68.83 Memenubhi
38 Germacrone 218 0 1 4.36 69.36 Memenubhi
39 Curzerenone 230 0 2 3.48 67.15 Memenubhi
40 delta-Elemene 204 0 0 4.75 68.76 Memenubhi
41 (-)-gamma-Elemene | 204 0 0 4.89 68.83 Memenuhi
42 Curzerene 216 0 1 4.07 67.46 Memenuhi
43 Furanodienon 230 0 2 3.99 68.22 Memenubhi
44 Furanogermenone 232 0 2 3.39 67.08 Memenubhi
45 Humulene 1,2- 220 0 1 4.25 68.42 Memenubhi
epoxide
46 Zerumbone 218 0 1 4.21 69.29 Memenubhi
47 (-)-beta- 220 0 1 3.94 66.26 Memenuhi
Caryophyllene
epoxide
48 (+)-beta-Costol 220 1 1 3.70 68.15 Memenubhi
49 epi-alpha-Cadinol 222 1 1 3.78 68.16 Memenuhi
50 14-Hydroxy alpha- | 220 1 1 3.55 68.08 Memenuhi
muurolene
51 tau-Muurolol 222 1 1 3.78 68.16 Memenuhi
52 Curcumenol 234 1 2 3.18 67.40 Memenubhi
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LAMPIRAN 6
(LANJUTAN)
Tabel VII. 2
Lanjutan
No Senyawa/Ligan BM | H- H- LogP Molar Memenuhi
<500 Donor|Akseptor <5 Refractivity|Syarat/Tidak
<5 <10 40 - 130
53 Viridiflorol 222 1 1 3.47 66.00 Memenuhi
54 allo- 204 0 0 4.27 64.51 Memenuhi
Aromadendrene
55 beta-Patchoulene 204 0 0 4.56 64.65 Memenuhi
56 2-Nonanone 142 0 1 2.94 44.06 Memenuhi
57 4-Terpineol 154 1 1 2.50 47.40 Memenuhi
58 (-)-alpha-Selinene 204 0 0 4.73 66.74 Memenuhi
59 alpha-Terpineol 154 1 1 2.50 47.40 Memenuhi
60 Farnesal 220 0 1 4.60 71.48 Memenuhi
61 Furanodiene 216 0 1 4.36 67.60 Memenuhi
62 gamma-Cadinene 204 0 0 4.58 66.67 Memenubhi
63 Heptadecane 240 0 0 6.88 80.60 Tidak
64 2-Undecanone 170 0 1 3.72 53.29 Memenuhi
65 Octadecane 254 0 0 7.27 85.22 Tidak
66 p-Cymen-8-ol 150 1 1 2.22 46.42 Memenuhi
67 Undecanal 170 0 1 3.72 53.29 Memenuhi
68 beta-Gurjunene 204 0 0 4.27 64.51 Memenubhi
69 Lavandulol 154 1 1 2.53 49.44 Memenuhi
70 (E)-Ocimene 136 0 0 3.47 48.00 Memenubhi
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LAMPIRAN 6
(LANJUTAN)
Tabel VII. 2
Lanjutan
No Senyawa/Ligan BM | H- H- LogP Molar Memenuhi
<500 Donor|Akseptor <5 Refractivity|Syarat/Tidak
<5 <10 40 - 130
71 alpha-terpineol 196 0 2 3,07 56,94 Memenuhi
acetate
72 Hexadecane 226 0 0 6,49 76,00 Tidak
73 Citral 152 0 1 2,88 48,49 Memenuhi
74 Citronellal 154 0 1 2,96 48,51 Memenuhi
75 (-)-beta-Elemene 204 0 0 4,75 68,76 Memenuhi
76 Myrtenol 152 1 1 1,97 45,16 Memenuhi
77 alpha-Curcumene 202 0 0 4,84 68,26 Memenubhi
78 1-p-Menthene 138 0 0 3.39 45,94 Memenuhi
79 | 2,6-Dimethyl-2,4,6- | 136 0 0 3.47 48,00 Memenuhi
octatriene
80 alpha-Bergamotene | 204 0 0 4.73 66,74 Memenuhi
81 beta-Copaene 204 0 0 4.27 64,51 Memenubhi
82 beta-Terpineol 154 1 1 2.50 47,40 Memenuhi
83 Bisabolene 204 0 0 5.18 68,97 Tidak
84 Isoborneol 154 1 1 2.19 45,24 Memenuhi
85 alpha-lonone 192 0 1 3.51 60,08 Memenuhi
86 (2E,6Z)-Farnesol 222 1 1 4.40 72,50 Memenubhi
87 beta-Elemenone 218 0 1 4.07 69,22 Memenuhi
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LAMPIRAN 6
(LANJUTAN)
Tabel VII. 2
Lanjutan
No Senyawa/Ligan BM | H- H- LogP Molar Memenuhi
<500 Donor|Akseptor <5 Refractivity|Syarat/Tidak
<5 <10 40 - 130

88 3- 154 1 1 2.19 45.24 Memenubhi

Methylcamphenilol
89 cis-ocimene 136 0 0 3.47 48.00 Memenuhi
90 5-epi-Curzerenone 230 0 2 3.48 67.15 Memenuhi
91 Amadaldehyde 930 0 2 22.01| 301.07 Tidak
92 Amadannulen 376 1 3 5.66 109.25 Tidak
93 1-Pentadecanol 228 1 1 5.07 72.78 Tidak
94 2-(4-Methyl-3- 152 1 1 3.19 47.48 Memenuhi

cyclohexen-1-yl)-1-

propen-1-ol
95 2,6-Dimethyl-5- 140 0 1 2.57 43.89 Memenuhi
heptenal
96 trans-Sabinyl 194 0 2 2.54 54.69 Memenuhi
acetate

97 2-(4- 154 1 1 2.36 47.35 Memenuhi

Methylcyclohex-1-

en-1-yl)propan-1-ol
98 2-Methylheptan-3- 130 1 1 2.19 40.40 Memenuhi

ol

99 2-Methoxy-6-(1- 212 0 1 4.13 69.11 Memenubhi

methyl-2-propen-1-

yl)naphthalene
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LAMPIRAN 6
(LANJUTAN)
Tabel VII. 2
Lanjutan
No Senyawa/Ligan BM | H- H- LogP Molar Memenuhi
<500 Donor|Akseptor <5 Refractivity|Syarat/Tidak
<5 <10 40 - 130
100 2-(2- 216 1 3 2.76 61.05 Memenuhi
Hydroxyphenoxy)a
nisole
101 Patchoulane 206 0 0 4.50 64.61 Memenubhi
102 Non-2-en-4-one 140 0 1 2.71 43.96 Memenuhi
103 Norbornyl acetate 154 0 2 1.74 41.00 Memenubhi
104 | Hept-1-enyl acetate | 156 0 2 2.64 45.05 Memenubhi
105 2-Methyl-6- 150 0 1 2.65 48.39 Memenuhi
methylene-1,7-
octadien-3-one
106 Dihydromyrcenol 156 1 1 2.75 49.51 Memenubhi
107 Ethyl benzyl ether | 136 0 1 2.22 41.77 Memenubhi
108 2-Nonanol 144 1 1 2.73 45.06 Memenubhi
109 alpha,4-Dimethyl- 220 1 1 4.03 69.44 Memenubhi
alpha-(4-
methylpentyl)benze
nemethanol
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LAMPIRAN 7
HASIL ANALISIS FARMAKOKINETIKA

Tabel VII. 3

Hasil Analisis Farmakokinetika Senyawa Aktif Tanaman Temu Mangga
(Curcuma amada) Berdasarkan Pre-ADMET

No Senyawa/Ligan Absorpsi Distribusi
CaCo-2 HIA PPB
Cell (%) (%)
(nm/sec)

5-FU 17,25° 75,934 8,31°

1 1,8-Cineole 58,02 ° 100 ° 100 @

2 Espatulenol 54,42 ° 1002 82,89 °
3 gamma-Eudesmol 55,65 ° 1002 1002
4 alpha-Pinene 23,63° 1002 1002
5 beta-Pinene 23,49° 100 @ 100 @
6 (+)-Camphor 26,82° 1002 1002
7 Limonene 23,63" 100 @ 100 @

8 cis-Sabinene hydrate 49,55 P 1002 35,94 °

9 beta-Thujone 33,77° 1002 66,76 °
10 3-Carene 23,63° 100@ 100 @
11 cis-beta-Ocimene 23,66 ° 1002 1002
12 beta-Myrcene 23,63° 1002 1002
13 trans-beta-Ocimene 23,63° 100 @ 100 @
14 Borneol 24,23° 100 100
15 Camphene 23,49 100° 100 @
16 cis-Citral 13,20° 100 @ 100 @
17 p-Cymene 23,43° 100 100
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LAMPIRAN 7
(LANJUTAN)
Tabel VII. 3
Lanjutan
No Senyawa/Ligan Absorpsi Distribusi
CaCo-2 HIA PPB
Cell (%) (%)
(nm/sec)
18 linalool 29,36 ° 100 @ 100 ®
19 alpha-Phellandrene 23,42° 100 @ 1002
20 alpha-Terpinene 23,46 ° 1002 1002
21 gamma-Terpinene 23,64° 100° 100 @
22 beta-Caryophyllene 23,63° 1002 1002
23 beta-Cubebene 23,49° 1002 94,09 @
24 E-beta-farnesene 23,41° 100 @ 100 @
25 Ledol 54,57 ° 1002 1002
26 beta-Eudesmene 23,49° 1002 100°
27 alpha-Zingiberene 23,40° 1002 1002
28 beta-Elemene 23,49 P 1002 1002
29 Perillene 57,76 ° 100 @ 100 @
30 beta-Phellandrene 23,42° 1002 91,202
31 p-Menth-1-en-9-ol 22,22° 1002 64,97 °
32 Teresantanane 22,31° 100° 100 @
33 beta-Bisabolol 51,11° 100 @ 100 @
34 (-)-Curcuphenol 52,38 ° 100 100
35 (+)-ar-Turmerone 55,50 ° 1002 1002
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LAMPIRAN 7
(LANJUTAN)
Tabel VII. 3
Lanjutan
No Senyawa/Ligan Absorpsi Distribusi
CaCo-2 HIA PPB
Cell (%0) (%)
(nm/sec)
36 beta-Curcumene 23,41° 100 @ 100 ®
37 (-)-Germacrene D 23,63° 100 @ 1002
38 Germacrone 55,88 ° 100 @ 100 @
39 Curzerenone 55,49 P 100 1002
40 delta-Elemene 23,64 ° 1002 100
41 (-)-gamma-Elemene 23,49° 1002 1002
42 Curzerene 57,02 ° 1002 1002
43 Furanodienon 56,09 P 100 @ 100 @
44 Furanogermenone 56,13 ° 1002 1002
45 Humulene 1,2-epoxide 52,27 ° 1002 1002
46 Zerumbone 55,36 P 100 @ 100 @
47 (-)-beta-Caryophyllene epoxide 56,35 ° 1002 90,852
48 (+)-beta-Costol 18,49 ° 1002 1002
49 epi-alpha-Cadinol 55,41 ° 1002 1002
50 14-Hydroxy alpha-muurolene 23,06 ° 1002 98,20 2
51 tau-Muurolol 55,41° 100 @ 100 @
52 Curcumenol 52,940 97,132 100 @
53 Viridiflorol 54,57 ° 100 @ 100®
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LAMPIRAN 7
(LANJUTAN)
Tabel VII. 3
Lanjutan
No Senyawa/Ligan Absorpsi Distribusi
CaCo-2 HIA PPB
Cell (%) (%)
(nm/sec)
54 allo-Aromadendrene 55,95° 100 @ 100 ®
55 beta-Patchoulene 22,32° 100 @ 100 @
56 2-Nonanone 26,76 ° 100 @ 100 @
57 4-Terpineol 50,81 P 1002 1002
58 (-)-alpha-Selinene 23,63° 1002 1002
59 alpha-Terpineol 50,81 ° 1002 23,42°
60 Farnesal 37,75° 1002 1002
61 Furanodiene 52,25°P 100 @ 100 @
62 gamma-Cadinene 23,63° 100° 100°
63 Heptadecane 22,19° 1002 1002
64 2-Undecanone 44,90 100 @ 100 @
65 Octadecane 22,19° 100° 100°
66 p-Cymen-8-ol 50,52 ° 1002 51,14 °
67 Undecanal 44,41° 100 100 @
68 beta-Gurjunene 23,49° 1002 1002
69 Lavandulol 24,62° 100 @ 100 @
70 (E)-Ocimene 23,63° 1002 1002
71 alpha-terpineol acetate 37,77° 1002 98,54 2
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LAMPIRAN 7
(LANJUTAN)
Tabel VII. 3
Lanjutan
No Senyawa/Ligan Absorpsi Distribusi
CaCo-2 HIA PPB
Cell (%) (%)
(nm/sec)
72 Hexadecane 22,19° 100 @ 100 ®
73 Citral 13,97° 1002 1002
74 Citronellal 13,73° 1002 1002
75 (-)-beta-Elemene 23,49 ° 1002 1002
76 Myrtenol 21,46 ° 1002 35,77°
77 alpha-Curcumene 23,40° 1002 1002
78 1-p-Menthene 23,63° 1002 100 #
79 2,6-Dimethyl-2,4,6-octatriene 23,45° 1002 08,87 2
80 alpha-Bergamotene 23,41° 1002 1002
81 beta-Copaene 23,49 ° 1002 100 #
82 beta-Terpineol 50,81 P 100 2 22,00 P
83 Bisabolene 23,41° 100° 99,58
84 Isoborneol 24,23 " 1002 1002
85 alpha-lonone 53,02 ° 1002 99,47 2
86 (2E,6Z)-Farnesol 32,00° 1002 1002
87 beta-Elemenone 52,84 P 100 @ 95,452
88 3-Methylcamphenilol 40,48 100 100
89 cis-ocimene 23,63° 100° 100°®
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LAMPIRAN 7
(LANJUTAN)
Tabel VII. 3
Lanjutan
No Senyawa/Ligan Absorpsi Distribusi
CaCo-2 HIA PPB
Cell (%) (%)
(nm/sec)
90 5-epi-Curzerenone 55,49 ° 1002 1002
91 Amadaldehyde 51,81° 100 @ 93,572
92 Amadannulen 32,34° 95,572 1002
93 1-Pentadecanol 42,11° 1002 1002
94 | 2-(4-Methyl-3-cyclohexen-1-yl)-1- 22,19° 1002 92,05°
propen-1-ol
95 2,6-Dimethyl-5-heptenal 30,00° 1002 1002
96 trans-Sabinyl acetate 47,26°" 1002 82,96 2
97 2-(4-Methylcyclohex-1-en-1- 22,22° 1002 1002
yl)propan-1-ol
98 2-Methylheptan-3-ol 21,12° 1002 1002
99 | 2-Methoxy-6-(1-methyl-2-propen- 55,92 ° 100 @ 94,792
1-yl)naphthalene
100 2-(2’-Hydroxyphenoxy)anisole 53,74 ° 95,30 96,34 2
101 Patchoulane 22,30° 1002 1002
102 Non-2-en-4-one 53,47° 1002 1002
103 Norbornyl acetate 31,24° 1002 95,002
104 Hept-1-enyl acetate 51,35° 100 1002
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LAMPIRAN 7
(LANJUTAN)
Tabel VII. 3
Lanjutan

No Senyawa/Ligan Absorpsi Distribusi

CaCo-2 HIA PPB

Cell (%) (%)

(nm/sec)

10 2-Methyl-6-methylene-1,7- 56,07 ° 1002 66,89 P
octadien-3-one
106 Dihydromyrcenol 29,36 ° 100 @ 100 @
107 Ethyl benzyl ether 57,33° 1002 43,87°
108 2-Nonanol 22,12° 1002 1002
109 alpha,4-Dimethyl-alpha-(4- 51,09 ° 100 @ 100 @
methylpentyl)benzenemethanol
Keterangan:

CaCo-2 Cell (nm/sec)

Human Intestinal Absorption :
(HIA) (%)

Plasma Protein Binding
(PPB) (%)

: > 70 permeabilitas tinggi 2
4 — 70 permeabilitas sedang ®

< 4 permeabilitas rendah °

70 — 100 terserap baik 2
20 — 70 terserap cukup °

< 20 kurang terserap °©

1> 90 terikat baik @

< 90 terikat lemah °
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HASIL ANALISIS TOKSISITAS

Tabel VII. 4
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Hasil Analisis Toksisitas Senyawa Aktif Tanaman Temu Mangga (Curcuma

amada) Berdasarkan Toxtree

No Ligan Kroes Karsinogenik Mutagen
TTC (Amest Test)
Genotoksik Non
Genotoksik

5-FU Tidak - - -
Berisiko

1 1,8-Cineole Tidak - - .
Berisiko

2 Espatulenol Tidak - - _
Berisiko

3 gamma-Eudesmol Tidak - - .
Berisiko

4 alpha-Pinene Tidak - - B
Berisiko

5 beta-Pinene Tidak - - B
Berisiko

6 (+)-Camphor Tidak ; y -
Berisiko

7 Limonene Tidak - - .
Berisiko

8 cis-Sabinene hydrate Tidak - . -
Berisiko

9 beta-Thujone Tidak - - R
Berisiko

10 3-Carene Tidak - - .
Berisiko




LAMPIRAN 8
(LANJUTAN)

Tabel VII. 4
Lanjutan
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No

Ligan

Kroes

TTC

Karsinogenik

Genotoksik

Non
Genotoksik

Mutagen
(Amest Test)

11

cis-beta-Ocimene

Tidak -
Berisiko

12

beta-Myrcene

Tidak -
Berisiko

13

trans-beta-Ocimene

Tidak -
Berisiko

14

Borneol

Tidak -
Berisiko

15

Camphene

Tidak -
Berisiko

16

cis-Citral

Berisiko +
Rendah

17

p-Cymene

Tidak -
Berisiko

18

linalool

Tidak -
Berisiko

19

alpha-Phellandrene

Tidak -
Berisiko

20

alpha-Terpinene

Tidak -
Berisiko

21

gamma-Terpinene

Tidak -
Berisiko
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(LANJUTAN)

Tabel VII. 4
Lanjutan
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No

Ligan

Kroes

TTC

Karsinogenik

Genotoksik Non
Genotoksik

Mutagen
(Amest Test)

22

beta-Caryophyllene

Tidak -
Berisiko

23

beta-Cubebene

Tidak -
Berisiko

24

E-beta-farnesene

Tidak -
Berisiko

25

Ledol

Tidak -
Berisiko

26

beta-Eudesmene

Tidak -
Berisiko

27

alpha-Zingiberene

Tidak -
Berisiko

28

beta-Elemene

Tidak -
Berisiko

29

Perillene

Tidak -
Berisiko

30

beta-Phellandrene

Tidak -
Berisiko

31

p-Menth-1-en-9-ol

Tidak -
Berisiko

32

Teresantanane

Tidak -
Berisiko
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(LANJUTAN)

Tabel VII. 4
Lanjutan
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No

Ligan

Kroes

TTC

Karsinogenik

Genotoksik

Non
Genotoksik

Mutagen
(Amest Test)

33

beta-Bisabolol

Tidak -
Berisiko

34

(-)-Curcuphenol

Tidak -
Berisiko

35

(+)-ar-Turmerone

Berisiko +
Rendah

36

beta-Curcumene

Tidak -
Berisiko

37

(-)-Germacrene D

Tidak -
Berisiko

38

Germacrone

Berisiko +
Rendah

39

Curzerenone

Tidak -
Berisiko

40

delta-Elemene

Tidak -
Berisiko

41

(-)-gamma-Elemene

Tidak -
Berisiko

42

Curzerene

Tidak -
Berisiko

43

Furanodienon

Berisiko +
Rendah
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 4
Lanjutan
No Ligan Kroes Karsinogenik Mutagen
TTC (Amest Test)
Genotoksik Non
Genotoksik

44 Furanogermenone Tidak - - -
Berisiko

45 Humulene 1,2- Berisiko + g +
epoxide Rendah

46 Zerumbone Berisiko + - +
Rendah

47 (-)-beta- Berisiko + - +
Caryophyllene Rendah

epoxide

48 (+)-beta-Costol Tidak - - -
Berisiko

49 epi-alpha-Cadinol Tidak - - y
Berisiko

50 14-Hydroxy alpha- Tidak - - -
muurolene Berisiko

51 tau-Muurolol Tidak - - .
Berisiko

52 Curcumenol Tidak e - i
Berisiko

53 Viridiflorol Tidak - - -
Berisiko

54 allo-Aromadendrene Tidak - - -
Berisiko
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 4
Lanjutan
No Ligan Kroes Karsinogenik Mutagen
TTC (Amest Test)
Genotoksik Non
Genotoksik

55 beta-Patchoulene Tidak = " -
Berisiko

56 2-Nonanone Tidak - ; .
Berisiko

57 4-Terpineol Tidak - - L
Berisiko

58 (-)-alpha-Selinene Tidak - - |
Berisiko

59 alpha-Terpineol Tidak - - -
Berisiko

60 Farnesal Berisiko + - +
Rendah

61 Furanodiene Tidak = i _
Berisiko

62 gamma-Cadinene Tidak - - -
Berisiko

63 Heptadecane Tidak - - -
Berisiko

64 2-Undecanone Tidak - - _
Berisiko

65 Octadecane Tidak - - .

Berisiko
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No

Ligan

Kroes

TTC

Karsinogenik

Genotoksik Non
Genotoksik

Mutagen
(Amest Test)

66

p-Cymen-8-ol

Tidak
Berisiko

67

Undecanal

Berisiko +

Rendah

68

beta-Gurjunene

Tidak
Berisiko

69

Lavandulol

Tidak
Berisiko

70

(E)-Ocimene

Tidak
Berisiko

71

alpha-terpineol
acetate

Tidak
Berisiko

72

Hexadecane

Tidak
Berisiko

73

Citral

Berisiko +

Rendah

74

Citronellal

Berisiko +

Rendah

75

(-)-beta-Elemene

Tidak
Berisiko

76

Myrtenol

Tidak
Berisiko
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 4
Lanjutan
No Ligan Kroes Karsinogenik Mutagen
TTC (Amest Test)
Genotoksik Non
Genotoksik
77 alpha-Curcumene Tidak - 3 -
Berisiko
78 1-p-Menthene Tidak - ; .
Berisiko
79 2,6-Dimethyl-2,4,6- Tidak - - -
octatriene Berisiko
80 alpha-Bergamotene Tidak - - |
Berisiko
81 beta-Copaene Tidak - - -
Berisiko
82 beta-Terpineol Tidak - - -
Berisiko
83 Bisabolene Tidak = i _
Berisiko
84 Isoborneol Tidak - - ;i
Berisiko
85 alpha-lonone Berisiko + - +
Rendah
86 (2E,6Z)-Farnesol Tidak - - -
Berisiko
87 beta-Elemenone Berisiko + - +
Rendah
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 4
Lanjutan
No Ligan Kroes Karsinogenik Mutagen
TTC (Amest Test)
Genotoksik Non
Genotoksik
88 | 3-Methylcamphenilol Tidak - 3 -
Berisiko
89 cis-ocimene Tidak - E -
Berisiko
90 5-epi-Curzerenone Tidak - - L
Berisiko
91 Amadaldehyde Berisiko + - +
Rendah
92 Amadannulen Tidak - - -
Berisiko
93 1-Pentadecanol Tidak - - -
Berisiko
94 2-(4-Methyl-3- Tidak - 5 -
cyclohexen-1-yl)-1- | Berisiko
propen-1-ol
95 2,6-Dimethyl-5- Berisiko + - +
heptenal Rendah
96 trans-Sabinyl acetate Tidak - - -
Berisiko
97 2-(4- Tidak - - -
Methylcyclohex-1- Berisiko

en-1-yl)propan-1-ol
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 4
Lanjutan
No Ligan Kroes Karsinogenik Mutagen
TTC (Amest Test)
Genotoksik Non
Genotoksik
98 2-Methylheptan-3-ol Tidak - + -
Berisiko
99 2-Methoxy-6-(1- Berisiko + - +
methyl-2-propen-1- Rendah
yl)naphthalene
100 2-(2- Tidak - - -
Hydroxyphenoxy)ani | Berisiko
sole
101 Patchoulane Tidak - - -
Berisiko
102 Non-2-en-4-one Berisiko + - +
Rendah
103 Norbornyl acetate Tidak - - -
Berisiko
104 Hept-1-enyl acetate Berisiko + - +
Rendah
105 2-Methyl-6- Berisiko + - +
methylene-1,7- Rendah
octadien-3-one
106 Dihydromyrcenol Tidak - - -
Berisiko
107 Ethyl benzyl ether Tidak - - -
Berisiko
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 4
Lanjutan
No Ligan Kroes Karsinogenik Mutagen
TTC (Amest Test)
Genotoksik Non
Genotoksik
108 2-Nonanol Tidak - - -
Berisiko
109 alpha,4-Dimethyl- Tidak - - -
alpha-(4- Berisiko
methylpentyl)benzen

emethanol
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LIGAN PEMBANDING STRUKTUR SENYAWA

5-Fluorourasil
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