10.

11.

DAFTAR PUSTAKA

Febriyanti RD, Suwandi JF. Aktivitas Antimalaria Senyawa Tanaman Daun
Kapur ( Harmsiopanax aculeatus ) terhadap Plasmodium sp . Antimalarial
Activity for Kapur Leaves ( Harmsiopanax aculeatus ) Compound for
Plasmodium sp . Medula. 2019;9(3):465-471.

World Malaria Report 2022.; 2022.

Rohman, Muhammad. & Amri S. Malaria: Epidemiologi dan diagnosis.
Aspirator. 2011;3(2):107-116.

Mahardhika Malik M. Muhammad Mahardhika Malik | The Potential of
Brotowali Stem Extract (Tinospora Crispa) as an Alternative Antimalarial
Drug THE POTENTIAL OF BROTOWALI STEM EXTRACT (Tinospora
Crispa) AS ANALTERNATIVE ANTIMALARIAL DRUG. J Major |.
2015:4:45.

Raynes EA, Glymph K, Coker K, et al. Dengue Fever: the Next Global
Killer. FASEB J. 2018;32(S1):103-114.
doi:10.1096/fasebj.2018.32.1_supplement.819.17

Azlin E. Obat Anti Malaria. Sari Pediatr. 2016;5(4):150.
doi:10.14238/sp5.4.2004.150-4

Hartono Y1, Widyastuti I, Luthfah HZ, Islamadina R, Can AT, Rohman A.
Total Kandungan Flavonoid dan Aktivitas Antioksidan Temu Mangga
(Curcuma mangga Val. & Zijp) dan Profil Pengelompokannya dengan
Kemometrika. J Food Pharm Sci. 2020;8(1):203-215.
www.journal.ugm.ac.id/v3/JFPS

AKTIVITAS ANTIPLASMODIUM FRAKSI SEMIPOLAR EKSTRAK
ETANOL RIMPANG TEMU MANGGA ( Curcuma mangga Val .)
TERHADAP Plasmodium berghei SECARA In Vivo INDRIAWAN NUR
CHOLIS FAKULTAS FARMASI. Published online 2009.

Achmad Ali Fikri, Syamsul Arifin MFF. PENCARIAN KANDIDAT OBAT
BARU SEBAGAI INHIBITOR MAIN PROTEASE SARS-CoV-2 DARI
SENYAWA AKTIF TANAMAN Withania somnifera: STUDI IN SILICO.
YN, 2022;2(8.5.2017):2003-2005.

Sugita P, Amalia M, Dianhar H, Rahayu DUC. PHENOLIC COMPOUNDS
FROM THE RHIZOMES OF INDONESIAN Curcuma amada. Rasayan J
Chem. 2021;14(4):2686-2691. doi:10.31788/RJC.2021.1446581

AKTIVITAS ANTIPLASMODIUM FRAKSI NON POLAR EKSTRAK
ETANOL RIMPANG TEMU MANGGA ( Curcuma mangga Val )

44



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

45

SECARA In Vivo SKRIPSI RENALITHA DEVRI ADRIANA
FAKULTAS FARMASI. Published online 2009:0-16.

Widyastuti R. Uji Efek Antibakteri Sediaan Krim Ekstrak Etanol Rimpang
Temu Mangga (Curcuma mangga Val.) pada Kulit Punggung Kelinci yang
Diinfeksi Staphylococcus aureus ATC 25923. 2017;4(1):1-23.

Rian Hidayat. Uin Syarif Hidayatullah Jakarta Uin Syarif Hidayatullah
Jakarta. 2017;(95):1-28.
http://repository.uinjkt.ac.id/dspace/bitstream/123456789/33026/1/NITA
FITRIANI-FKIK.pdf

Kusumawati N, Haryoto H, Indrayudha P. Penghambatan Enzim Alpha-
Glukosidase oleh Daun Mimba (Azadirachta indica) dan Rimpang Temu
Mangga (Curcuma mangga). J Kefarmasian Indones. 2021;11(1):56-64.
d0i:10.22435/jki.v11i1.3950

Dea Alvine Lutfiani. IDENTIFIKASI DAN UJI AKTIVITAS
ANTIMALARIA EKSTRAK ETANOL DAN FRAKSI ETIL ASETAT
RIMPANG TEMU MANGGA (Curcuma mangga Val.) MELALUI
PENGHAMBATAN POLIMERISASI HEME. Pap Knowl Towar a Media
Hist Doc. 2018;3(juli):49-58.

Nurmaulina W. HUBUNGAN PENGETAHUAN, SIKAP DAN
PERILAKU PENDERITA MALARIA FALCIPARUM DENGAN
DERAJAT INFEKSI DI WILAYAH KERJA PUSKESMAS HANURA
KECAMATAN TELUK PANDAN KABUPATEN PESAWARAN
PROVINSI LAMPUNG. Pap Knowl Towar a Media Hist Doc. Published
online 2013:12-26.

Hartina B. Hubungan Tingkat Pengetahuan dengan Tindakan Pencegahan
Terhadap Penyakit Malaria di Desa Penggetahan Kecamatan Marga Punduh,
Lampung. Pelayanan Kesehat. 2019;(2014):1-25.
https://repository.uhn.ac.id/bitstream/handle/123456789/2403/Bella
Hartina.pdf?sequence=1&isAllowed=y

Sroyer AM, Mandowen SA, Reba F. Analisis Cluster Penyakit Malaria
Provinsi Papua Menggunakan Metode Single Linkage Dan K-Means. J Nas
Teknol dan Sist Inf. 2022;7(3):147-154.
d0i:10.25077/teknosi.v7i3.2021.147-154

Roach RR. Malaria. Trop Pediatr A Public Heal Concern Int Proportions
Second Ed. 2012;4(2):287-297.

Kimia PS, Sains F, Teknologi DAN, Islam U, Walisongo N. STRUKTUR-
AKTIVITAS SENYAWA TURUNAN. Published online 2021.

Muti’ah R. Penyakit Malaria Dan Mekanisme Kerja Obat-Obat Antimalaria.
Alchemy. 2013;2(1):80-91. doi:10.18860/al.v0i0.2293

Salahuddin S, K RE, Hanafi M, et al. Sintesis dan Evaluasi Antimalaria In



23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

46

Vitro Turunan Kinin Terhadap Plasmodium falciparum. J Kefarmasian
Indones. 2021;11(2):109-120. doi:10.22435/jki.v11i2.3923

Siagian JI, Purnomo H, Sasmito E. Studi In Silico Senyawa Dalam Teripang
Sebagai Imunomodulator.  J Pharm  Sci. 2022;5(1):33-41.
doi:10.36490/journal-jps.com.v5i1.99

Arcinthya Rachmania, R. & Ananda Dwi Cristina F. ANALISIS
PENAMBATAN MOLEKUL SENYAWA FLAVONOID BUAH
MAHKOTA DEWA (Phaleria macrocarpa (Scheff.) Boerl.) PADA
RESEPTOR a-GLUKOSIDASE SEBAGAI ANTIDIABETES
MOLECULAR DOCKING ANALYSIS OF FLAVONOIDS OF Phaleria.
Published online 2016.

Rusdaita FC. STUDI MOLECULAR DOCKING SENYAWA TURUNAN
FLAVONOID PADA TANAMAN KUMIS KUCING (Orthosiphon
stamineus Benth.) SEBAGAI ANTIDIABETES. Kaos GL Derg.
2020;8(75):147-154.
https://doi.org/10.1016/j.jnc.2020.125798%0Ahttps://doi.org/10.1016/j.smr
.2020.02.002%0ANttp://wvww.ncbi.nlm.nih.gov/pubmed/810049%0Ahttp://
doi.wiley.com/10.1002/anie.197505391%0Ahttp://www.sciencedirect.com/
science/article/pii/B9780857090409500205%0Ahttp:

Bolong HM. DOCKING SENYAWA BAHAN ALAM GOLONGAN
FLAVONOID TERPRENILASI TERHADAP GLIOMA (GLI)
MENGGUNAKAN PLANTS. Published online 2013.

Fitrit H. STUDI IN SILICO AKTIVITAS ANTIOSTEOPOROSIS
EKSTRAK ETIL ASETAT Chrysophyllum cainito L. TERHADAP
PROTEIN 1A52 DAN 30LS. Published online 2021:236-236.
doi:10.19163/medchemrussia2021-2021-236

PreADMET. Description of PreADMET [Internet]. [cited 2022 Jan 10].
Available  from: https://preadmet.webservice.bmdrc.org/description-
of preadmet/.

UTAMI F. SKRINING VIRTUAL SENYAWA FLAVONOID SEBAGAI
INHIBITOR MAIN PROTEASE UNTUK KANDIDAT ANTI-SARS-
COV-2. 2021;(February):6.

Chusnah A. Prediksi aktivitas senyawa metabolit sekunder rimpang
Homalomena occulta sebagai xanthine oxidase inhiibitor secara in silico.
Published online 2019:4-27.

Irawan MDW. Potensi Squalene Kulit Batang Kosambi (Schleichera oleosa)
sebagai Kandidat Anti Kolesterol secara In Silico. Skripsi, Univ Islam Negeri
Maulana Malik Ibrahim. Published online 2020:1-75. Universitas Islam
Negeri Maulana Malik Ibrahim

KNApSAcK. A Comprehensive Species-Metabolite Relationship Database



33.

34.

35.

36.

37.

38.

39.

47

[Internet]. [cited 2021 Dec 19]. Available from:
http://www.knapsackfamily.com/KNApSAcK/.

Jatmiko RA. Metabolite Profiling dan Uji Aktivitas Antineuroinflamasi
Fraksi N-Heksana Daun Semanggi (Marsilea crenata C Presl.) secara In
Silico. Skripsi. Published online 2020:Malang. Universitas Islam Negeri
Maulana Malik lbr.

Pagadala NS, Syed K, Tuszynski J. Software for molecular docking: a
review. Biophys Rev [Internet]. 2017;9(2):91-102. Available from:
http://dx.doi.org/10.1007/s12551-016-0247-1.

Syarifudin A. STUDI IN SILICO AKTIVITAS ANTI AGING EKSTRAK
ETANOL 96% DAUN SEMANGGI (Marsilea crenata C Presl.)
TERHADAP ESTROGEN RECEPTOR ALPHA (2QAS8).
2022;(8.5.2017):2003-2005. https://www.who.int/news-room/fact-
sheets/detail/autism-spectrum-disorders

Goleman. Reseptor. J Chem Inf Model. 2019;53(9):1-30.

Fitriah A. Analisis Interaksi Senyawa Flavonoid Sukun (Artocarpus altilis)
Terhadap Reseptor Estrogen Alfa (Era) Secara In Silico Sebagai Model
Kandidat Antikanker Payudara. Published online 2017:110.

Fitriana, N., Rahayu Lestari, S. & Lukiati B. Senyawa Alami Bawang Putih
Tunggal sebagai Inhibitor LpxC Bakteri Pseudomonas aeruginosa melalui
Virtual Screening. Mutiara Med. J. Kedokt. dan Kesehat. 18, (2018).

RD, K., A, Y., Susanti, R. & WH N. STUDI IN SILICO POTENSI
SENYAWA BIOAKTIF PADA KAPULAGA JAWA (Amomum
compactum) SEBAGAI ANTIINFLAMASI Kusumawati. Jurrnal Biol. 61
FMIPA, Univ. Negeri Semarang 9, 308 (2021).



LAMPIRAN 1

ALUR PENELITIAN VALIDASI METODE MOLECULAR DOCKING

DAN PREDIKSI DRUGLIKENESS

Makromolekul

- Mengunduh struktur makromolekul pada situs online PDB
dalam format .pdb

Preparasi Makromolekul

- Dilakukan preparasi dengan menggunakan Discovery Studio

Visualizer®.
Reseptor Ligand

- File>Open>masukkan - file>Open> masukkan
makromolekul yang sudah makromolekul yang sudah
diunduh dari PDB diunduh -

- Script>Visualization>Publicati - Scrlpt>\(|sual|zat|on>PubI|cat|
on Quality on Quallty )

- Script>Selection>Select Water - Script>Selection>Select Water
Molecul>Delete Molecul>Delete

- Script>Selection>Select - Scrlp§>5eleqtlon>3elect
Ligand >Delete Protein Chains>Delete

- file>Save as>(reseptor.pdb) - File>Save as>(ligan.pdb)

Validasi Metode

- Dilakukan menggunakan Autodock Tools®

Reseptor Ligand
- File>Read Molecul> - File>Read Molecul>
reseptor.pdb>Open ligan.pdb>Open
- Edit>Changes>add Kollman - Edit>Changes>Compute
Charges>0k Gestaiger>0k
- Edit>Hydrogen>add>Polar - Edit>Hydrogen>add=>all
Only>0k hydrogen>0Ok
- Grid>Macromolecul>Choose> - Edit>Hydrogen>Marge non
Klik “reseptor”>Select pc_)lar>Cont|nue )
Molecul >filename - Ligand>Input>Choose> klik
“reseptor.pdbqt” “ligan"">Select Molecul for
AutoDoock>0k
- Ligan>Torsion Tree>Detect
Root
- Ligan>Torsion Tree>Choose
Root
- Ligan>Torsion Tree>Choose
Torsion
- Ligan>Torsion Tree>Set
Number Of Torsion
- Ligan>save as “ligan.pdbqt”
Pengaturan
Gridbox
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Pengaturan
Gridbox

- File>Read Molecul>Ctrl
(ligan.pdbgt; reseptor.pdbat)

- Grid>Macromolecul>Choose>Kli
k “reseptor> Select
Molecul>Yes>0Ok

- Grid>Set Map Types>Choose
Ligand>Klik “ligan”>Select
Ligand

- Grid>Grid box> Center>Center
On ligand>Atur volume &
Spacing >Close Saving Current

- Grid>Output>Save name
“dock.gpf”

- Docking>Search
Parameter>Genetic
Algorithm>Number Of GA Runs
(100)>Accept

- Docking>Docking Parameter>Use
Defuult>Accept

- Docking>Output>Lamarckian GA
(4.2)> Save as “dock.dpf

Running

- Run>Autogrid>Browser program
pathname>masukkan
autogrid4=>input file
“dock.gpf”>"autpgrid4.exe-P
dock.gpf-1 dock.glg&>Launch

- Run>Autodock>Browser program
pathname>masukkan
autdock4>input file “dock.dpf”>"
autodock4.exe-P dock.gpf-1
dock.glg&>Launch

Hasil Berupa File “dockdlg)

Gambar VII. 1 Alur penelitian validasi metode molecular docking

http://scfbio-iitd.res.in

Menginput file senyawa uji
dalam bentuk (.pdb) atau
(.mol2)

http://sctbio-iitd.res.in

Gambar VI11.2 Alur prediksi Druglikeness menggunakan situs online Lipinski

Rule’of Five
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ALUR PENELITIAN PREDIKSI TOKSISITAS DAN PREDIKSI

FARMAKOKINETIK

Temu Mangga

Lakukan pencarian senyawa aktif melalui website KNApSAcK
dengan keywoard “Curcuma amada Roxb.”.

Lakukan pencarian senyawa aktif dari berbagai sumber pustaka
dan literatur.

Senyawa Aktif tanaman
Curcuma amada Roxb.)

Gambar VI11.3 Alur Penelitian Pencarian Senyawa Aktif Tanaman (Curcuma

amada. Roxb)

Senyawa Uji

-Salin canonical SMILES senyawa uji dari website PubChem.
- Input canonical SMILES pada website PASS Online
(http://www.way2drug.com/passonline/), submit.

Screening Aktivitas Antimalaria

Gambar VI11.4 Alur penelitian prediksi senyawa aktif tanaman (Curcuma amada

Roxb.)

Senyawa Uji

Unduh senyawa uji dengan format (.sdf)
Buka file menggunakan notepad.
Copy isi file, lalu paste pada laman Pre-ADMET

Hasil Prediksi Pre-Admet dan
Toksisitas

Gambar VIL1.5 Alur penelitian pre-ADMET dan toksisitas
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SITUS DAN APLIKASI

[0 Way2Drug - main x 4

€ C A Not secure | way2drug.com/passonline/index.php

Way2Drug ===

H Definitions Products Services FAQ Contacts

PASS onllne

Get more information
about biological potential of your compounds.

/

PASS Online predicts over 4000 kinds of biological activity, including pha effects, mechanisms of
action, toxic and adverse effects, with met enzymes and . influence on gene
expression, etc

16:08

B O Typehere tosearch H O B R A S E B G ~amze 0 O
Gambar VI1.6 Tampilan situs PASS-Online

© PubChe x 4 - o x

« C @ pubchem.ncbinim.nih.gov * » 0@

Pub@hem About  Docs Submit  Contact

Explore Chemlstry

Quickly find chemical information from authoritative sou

O/c1-3(2)4/m1-ZH3

1611
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Gambar VI1.7 Tampilan situs Pubchem
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RCSB PD: Homepage x  +

« C @ rsborg

RCSB PDB Visualize Documentation ~ Careers COVID-19

u 207,540 Structures from the PDB

‘ PDB 3D Stuctures @ £ earch term(s), Entry ID(s), or sequence Inciude CSM @ .
FPROTEIN DATA BANK [oa 1,088,577 Computed Structure

Modeis (CSM)

Advance

SPDB fonae ENAKE [§i ©PDB-Dv

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in
science and education by providing access and tools for exploration
visualization, and analysis of.

July Molecule of the Month

#» Deposit Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

Q Search a Computed Structure Models (CSM) from AlphaFold DB and
ModelArchive

Ed Visualize These data can be explored in context of external annotations providing

a structural view of biology.

Analyze

Download

- £ Type here to search

Gambar VI1.8 Tampilan situs Protein Data Bank

e of Five x +

« C A Notsecure | scfbio-iitdresin/software/drugdesign/lipinskijsp G x 0@ :

Supercomputing Facility for Bloinformatics & Computational Biology, IIT Delhl

| Mome | Group | Publicotions | Resources | Webmadl | Contact Us

Lipinski Rule of Five
Uipinski rula of 5 helps In distinguishing between drug Iike and non drug like molacules. Tt predicts high

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

Molecular mass less than 500 Dalton

High lipophilicity (expressed as LogP less than 5)
Less than S hydrogen bond donors

Less than 10 hydrogen bond acceptors

Molar refractivity should be between 40-130

These filters help In early preclinical development and could help avold costly late-stage preciinical and
clinical fallures .To draw a chemical structure Click Here and follow the instructions given

Step 1: Input Drug File.

Input PDB file | Choose File | No file chosen

Step 2 : Input pH Value

pH Value 7 [Value ranges from 0.0 to 14.0]

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

Submit || Reset
How to Use the Tool <
2 619
M O Typehere to search g5 = B N FY - | 2] G AWEY s M

Gambar VI1.9 Tampilan situs Lipinski’s Rule Of Five
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€ Tel: +82-32-212.9550 / Fax: +82-32-212-9572 (3 webmaster@bmdrc.org
R 209, Veritas A Hall, Yonsei University 85 Songdogwahak-ro, Yeonsu-gu, Incheon 21983, Republic of Korea

Home About @ Druglikeness % ADME & Toxicity Community Commercial

Welcome to the PreADMET Lastest News

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

PreADMET is a web-based applicat for predicting ADME data and building drug-like library using in silico metho
ET ver 2.0 is also ¢ Jlly available in the four editions: Descritpors, Endpoint, Standard and
o T PreADMET Ver 2.1 is coming soon in
5 p- this month,
Drug-Likeness Prediction
—

ADME Prediction

S T iinibes Neamslinbine

MDCK. BBB, HIA, pi

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

— [2008/10] New release of PreADMET

M O Type here to search =[] AW 7S w:n/zw ()
Gambar VI1.10 Tampilan situs Pre-ADMET

BU PreADMET | Prediction of ADME. X @) KNADSACK Core System x o+ v - o x
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el
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Select by .
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2 Molecular formula
NCHI-CODE ©0 SMILES
List | [Clear

B = A 2 3R G AR iy D

Gambar VI1.11 Tampilan situs KNapSACK
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dscovery Studio Vs
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e - BBE > X 0 & Howone - O
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Gambar VI11.12 Tampilan software Discovery Studio Visualizer

& OpenBabeiGil
Fie View Piugins Help
<ees INPUT FORMAT .-

<+ OUTPUT FORMAT ----
ZONVERT
sdf - MDL MOL format v |z pabqt - AutoDock PDBOT format ?
2] Use this formot tor all input fies (ignore file extensio Start import at molecule * specified ~
CAUsers\ASUS ZenBook\Downloads\ B pppct ot incbe ¢ Szecnie Output file

Continue with noxt obioct after omor, if powsible
| input below (ignore input tile) Compress the output with gzip

__| Qutput below only (no output fie] loy in tireto

Decompress the input with gzip

Delete hydrogens (make implicit
Add hydrogens (make explict
Add hyd

r

J

[

[ Attompt 1o translate keywe
LJ

[

o appuoptiate for this pi
0 1o -N{=0)=0)

Make dative bonds e.g.-[N+11O-1)=0 from -N(=0)=0

Convert dative bonods e

| Remove ail but the targest contiguous tragment

|5 conten oot

|| Combine mols in first file with others by nome
Convert anly if match SMARTS or mols in file:

only whe

true

Addd propestion

Dedete properties in list

| Append properties or descriptors in list to utle:

il vioglo outgt srolocks
| Output disconnected fragmants separately
1 | add or replace a property (SDF)

Add or replace molecule title

Append text to title
M) Qutput emubiplo conforsmer
L_! Append output index to title

Additional file cutput

parately
|1 Aopend inout filename to title >

! s A2 aBRG

M © Typeheratc

1631
272003 2

Gambar VI11.13 Tampilan software Openbabel GUI
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Gambar VI1.14 Tampilan software Autodock Tools

o KA n B m AL EB @ O YT

Gambar VI1.15 Tampilan software Marvin Sketch
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HASIL SCREENING AKTIVITAS ANTIMALARIA

TABEL VII. 1

Hasil Screening Aktivitas Antimalaria Menggunakan PASS-Online

No Nama senyawa Pa Pi Aktivitas
1. 1,8-Cineole 0,243 0,029 Antiprotozoal
(Plasmodium)
2. beta-Eudesmol 0,215 0,046 Antiprotozoal
(Plasmodium)
3. alpha-Pinene 0,293 0,015 Antiprotozoal
(Plasmodium)
4, beta-Pinene 0,197 0,061 Antiprotozoal
(Plasmodium)
5. (+)-Camphor 0,164 0,099 Antiprotozoal
(Plasmodium)
6. Limonene 0,226 0,038 Antiprotozoal
(Plasmodium)
7. 3-Carene 0,225 0,039 Antiprotozoal
(Plasmodium)
8. cis-beta-Ocimene 0,191 0,066 Antiprotozoal
(Plasmodium)
9. beta-Myrcene 0,218 0,043 Antiprotozoal
(Plasmodium)
10. trans-beta-Ocimene 0,191 0,066 Antiprotozoal
(Plasmodium)
11. Borneol 0,167 0,094 Antiprotozoal
(Plasmodium)
12. Camphene 0,191 0,066 Antiprotozoal
(Plasmodium)
13. cis-Citral 0,226 0,038 Antiprotozoal
(Plasmodium)
14. Linalool 0,209 0,051 Antiprotozoal
(Plasmodium)
15. beta-Caryophyllene 0,170 0,091 Antiprotozoal
(Plasmodium)
16. E-beta-farnesene 0,237 0,031 Antiprotozoal

(Plasmodium)
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TABEL VII. 1

Lanjutan
No Nama senyawa Pa Pi Aktivitas

17. Ledol 0,236 0,032 Antiprotozoal
(Plasmodium)
18. beta-Eudesmene 0,210 0,050 Antiprotozoal
(Plasmodium)
19. alpha-Zingiberene 0,162 0,101 Antiprotozoal
(Plasmodium)
20. beta-Elemene 0,368 0,007 Antiprotozoal
(Plasmodium)
21. Perillene 0,161 0,104 Antiprotozoal
(Plasmodium)
22. Teresantanane 0,167 0,095 Antiprotozoal
(Plasmodium)
23. (-)-Curcuphenol 0,225 0,039 Antiprotozoal
(Plasmodium)
24. +)-ar-Turmerone 0,197 0,061 Antiprotozoal
(Plasmodium)
25. beta-Curcumene 0,181 0,076 Antiprotozoal
(Plasmodium)
26. Curzerenone 0,166 0,096 Antiprotozoal
(Plasmodium)
217. (-)-beta-Elemene 0,368 0,007 Antiprotozoal
(Plasmodium)
28. alpha-Curcumene 0,204 0,054 Antiprotozoal
(Plasmodium)
29. 1-p-Menthene 0,147 0,128 Antiprotozoal
(Plasmodium)
30. 2,6-Dimethyl-2,4,6- 0,161 0,103 Antiprotozoal
octatriene (Plasmodium)
31. alpha-Bergamotene 0,297 0,014 Antiprotozoal
(Plasmodium)
32. beta-Terpineol 0,259 0,022 Antiprotozoal
(Plasmodium)
33. Bisabolene 0,156 0,112 Antiprotozoal
(Plasmodium)
34. Isoborneol 0,167 0,094 Antiprotozoal
(Plasmodium)
35. (2E,62)-Farnesol 0,305 0,013 Antiprotozoal

(Plasmodium)
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LAMPIRAN 4

(LANJUTAN)

TABEL VII. 1

Lanjutan

No Nama senyawa Pa Pi Aktivitas
36. beta-Elemenone 0,328 0,010 Antiprotozoal
(Plasmodium)
37. 3-Methylcamphenilol 0,327 0,010 Antiprotozoal
(Plasmodium)
38. 5-epi-Curzerenone 0,166 0,096 Antiprotozoal
(Plasmodium)
39. 1-Pentadecanol 0,211 0,049 Antiprotozoal
(Plasmodium)
40. 2,6-Dimethyl-5- 0,184 0,073 Antiprotozoal
heptenal (Plasmodium)
41. 2-Methylheptan-3-ol 0,208 0,052 Antiprotozoal
(Plasmodium)
42. Patchoulane 0,267 0,020 Antiprotozoal
(Plasmodium)
43. Non-2-en-4-one 0,174 0,085 Antiprotozoal
(Plasmodium)
44, Norbornyl acetate 0,397 0,006 Antiprotozoal
(Plasmodium)
45. | 2-Methyl-6-methylene- 0,171 0,089 Antiprotozoal
1,7-octadien-3-one (Plasmodium)
46. Dihydromyrcenol 0,146 0,129 Antiprotozoal
(Plasmodium)
47. Ethyl benzyl ether 0,243 0,029 Antiprotozoal
(Plasmodium)
48. 2-Nonanol 0,237 0,031 Antiprotozoal
(Plasmodium)
49, delta-Elemene 0,175 0,083 Antiprotozoal
(Plasmodium)
50. (-)-gamma-Elemene 0,230 0,035 Antiprotozoal
(Plasmodium)
51. Curzerene 0,207 0,052 Antiprotozoal
(Plasmodium)
52. | (-)-beta-Caryophyllene 0,231 0,034 Antiprotozoal
epoxide (Plasmodium)
53. Curcumenol 0,214 0,046 Antiprotozoal
(Plasmodium)
54. Viridiflorol 0,236 0,032 Antiprotozoal

(Plasmodium)
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LAMPIRAN 4

(LANJUTAN)

TABEL VII. 1

Lanjutan
No Nama senyawa Pa Pi Aktivitas

55. allo-Aromadendrene 0,167 0,095 Antiprotozoal
(Plasmodium)
56. 2-Nonanone 0,170 0,090 Antiprotozoal
(Plasmodium)
38. 5-epi-Curzerenone 0,166 0,096 Antiprotozoal
(Plasmodium)
57. (-)-alpha-Selinene 0,349 0,009 Antiprotozoal
(Plasmodium)
58. alpha-Terpineol 0,228 0,036 Antiprotozoal
(Plasmodium)
59. Farnesal 0,226 0,038 Antiprotozoal
(Plasmodium)
60. Heptadecane 0,232 0,034 Antiprotozoal
(Plasmodium)
61. 2-Undecanone 0,170 0,090 Antiprotozoal
(Plasmodium)
62. Octadecane 0,232 0,034 Antiprotozoal
(Plasmodium)
63. Undecanal 0,218 0,043 Antiprotozoal
(Plasmodium)
64. beta-Gurjunene 0,212 0,048 Antiprotozoal
(Plasmodium)
65. Lavandulol 0,199 0,059 Antiprotozoal
(Plasmodium)
66. alpha-terpineol 0.163 0,100 Antiprotozoal
acetate (Plasmodium)
67. Hexadecane 0,232 0,034 Antiprotozoal
(Plasmodium)
68. Citral 0,226 0,038 Antiprotozoal
(Plasmodium)
69. Citronellal 0,201 0,057 Antiprotozoal
(Plasmodium)
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LAMPIRAN 5

STRUKTUR 3D RESEPTOR

Tabel VII. 2
Struktur 3D Reseptor Antimalaria

Quadruple mutant (N511+C59R+S108N+1164L) plasmodium falciparum dihydrofolate reductase-
thymidylate synthase (PfDHFR-TS) complexed with P218 and NADPH (ID PDB 4DP3)

ID

PDB Makromolekul Kompleks Reseptor Native Ligand

4DP3

Wild-type Plasmodium falciparum dihydrofolate reductase-thymidylate synthase (PfDHFR-TS)
complexed with WR99210, NADPH, and dUMP

ID

PDB Makromolekul Kompleks Reseptor Native Ligand

1J3I
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LAMPIRAN 6

STRUKTUR 3D LIGAND PEMBANDING

Tabel VII. 3
Struktur 3D Ligan Pembanding Primetamin

Nama Ligand Pembanding Struktur Senyawa 3D

Pyrimethamin
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62

HASIL PENAMBATAN SIMULASI MOLECULAR DOCKING NATIVE

LIGAND

Tabel VII. 4

Hasil Penambatan Molekular Docking Native Ligand dan Ligand Pembanding ID

PDB 4DP3 dan 1J3I

Interaksi
. by lkatan Hidrofobik .
No. | Nama Native Ligand Nilai AG Hidrogen (Pi-Alkyl & Interaksi Lain
Alkyl)
ARG 59
(Conventional
Hydrogen
Bond),ARG 122
(Conventional
Hydrogen Bond), ILE
3-(2-{3-[(2,4-diamino- 14 (Conventional
6-ethylpyrimidin-5- Hydrogen Bond)
yl)oxylpropoxy} ALA 16 CYS 15
. -10.18 -
1. phenyl)propanoic (kkal/mol) LEU 164 (Conventional
acid ILE 112 Hydrogen Bond)
THR 185
(4DP3) (Conventional

Hydrogen Bond)
ASP 54
(Conventional
Hydrogen Bond)
PHE 58 (Pi-Pi
Stacked)
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LAMPIRAN 7
(LANJUTAN)
Tabel VII. 4
Lanjutan
No. | Nama Native Ligand Nilai AG lkatan Interaksi Interaksi Lain
Hidrogen Hidrofobik
(Pi-Alkyl &
Alkyl)
6,6-Dimethyl-1-[3-
(2,4,5- LEU 46 CYS 15
Trichlorophenoxy)Pro VAL 45 (Conventional
) poxy]-1,6-Dihydro- -8.5 PHE 116 Hydrogen Bond)
) 1,3,5-Triazine-2,4- (kkal/mol MET 55 THR 185
Diamine PRO 113 (Conventional
ILE 112 Hydrogen Bond)
(1J31)
Interaksi
Nama Ligan " lkatan Hidrofobik T
Pembanding NilRRG Hidrogen (Pi-Alkyl & Int SRR
Alkyl)
LEU 112 (Pi-Sigma)
LEU 119 (Pi-Sigma)
ARG 122
1 Primethamin -7.2 PHE 116 LEU 164 (Conventional
) (4DP3) (kkal/mol) PHE 58 Hydrogen Bond)
MET 55 (Pi-Sulfur)
ARG 59 (Unfavorable
Donor-Donor)
ALA 16
PJE 58
2 Primethamin -6.8 ILE 14 (TLT:f:Zgrable Donor-
. (1431) (kkal/mol) ILE 164 Donor
ILE 112
LEU 119
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LAMPIRAN 8
HASIL PENAMBATAN SIMULASI MOLECULAR DOCKING SENYAWA

UJI TERHADAP RESEPTOR 4DP3 DAN 1J3I

Tabel VII. 5

Hasil Penambatan Molekular Docking Senyawa Uji Terhadap Reseptor

ID PDB 4DP3
T Interaksi
No. | Nama Senyawa NA'I(?' H:I:Iar;agr;n Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
1. beta-Eudesmol -7.7 ALA 16 ASN 108
ILE 14 (Conventional
LEU 164 Hydrogen Bond)
PHE 58
2. Ledol -7.4 PHE 58 LEU 164
ILE 14 (Conventional
Hydrogen Bond)
ASN 108
(Conventional
Hydrogen Bond)
3. Patchoulane -7.4 ALA 16 PHE 58 (Pi-Sigma)
4. | 5-epi-Curzerenone | -7.2 LEU 119 PHE 58 (Pi-Pi Stacked)
ILE 112 LEU 164 (Pi-Sigma)
ALA 16 ASN 108
(Conventional
Hydrogen Bond)
MET 104 (Pi-Sulfur)
5. Curzerenone -7.2 LEU 119 PHE 58 (Pi-Pi Stacked)
ILE 112 LEU 164 (Pi-Sigma)
ALA 16 ASN 108
(Conventional
Hydrogen Bond)
MET 104 (Pi-Sulfur)
6. (-)-Curcuphenol -7.2 ILE 112 PHE 58 (Pi-Pi Stacked)
MET 55 ASN 108
LEU 119 (Conventional
LEU 164 Hydrogen Bond)
ILE 14
ALA 16
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 5
Lanjutan
. Interaksi
No. Nama Senyawa NAIIC?I H::;?(t)ag:n Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
7. beta-Eudesmene | -7.1 ALA 16, ILE 14, ILE | PHE 58 (Pi-Sigma)
112, LEU 164, LEU
119, MET 104
8. Curcumenol -7.1 ILE 112 ASN 108 (Conventional
MET 55 Hydrogen Bond)
LEU 164
ILE 14
PHE 58
9. Curzerene -7.1 ALA 16 MET 104 (Pi-Sulfur)
ILE 14 PHE 58 (Pi-Pi Stacked)
LEU 46 LEU 164 (Pi-Sigma)
LEU 119 ASN 108 (Conventional
ILE 112 Hydrogen Bond)
10. beta- -7.1 LEU 164 PHE 58 (Pi-Sigma)
Caryophyllene
11. (-)-beta- -7.0 ALA 16 (Conventional
Caryophyllene Hydrogen Bond)
epoxide PHE 58 (Pi-Sigma)
12. beta-Gurjunene -7.0 ALA 16
ILE 14
MET 55
13. | +)-ar-Turmerone -7.0 ALA 16
ILE 14
PHE 58
LEU 119
ILE 112
14. | (-)-alpha-Selinene | -6.9 ALA 16
PHE 58
MET 55
LEU 164
15. allo- -6.8 MET 55
Aromadendrene PHE 58

ALA 16
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(LANJUTAN)

Tabel VII. 5

Lanjutan

66

No.

Nama Senyawa

Nilai
AG

Ikatan
Hidrogen

Interaksi
Hidrofobik (Pi-
Alkyl & Alkyl)

Interaksi Lain

16.

Viridiflorol

-6.8

ILE 14
LEU 164
PHE 58
LEU 46
ALA 16

ASP 54 (Conventional
Hydrogen Bond)

17.

beta-Elemenone

ALA 16

ASN 108
(Conventional
Hydrogen Bond)

18.

alpha-Zingiberene

ILE 112
LEU 119
LEU 164
CYS 15
PHE 58
ALA 16
ILE 14

19.

Bisabolene

MET 55
ILE 112
LEU 119
LEU 164
PHE 58
ILE 14
ALA 16

20.

alpha-Bergamotene

ILE 14
ALA 16
PHE 58
LEU 164
MET 104
LEU 119
ILE 112

21.

beta-Elemene

ALA 16
LEU 164
ILE 112

PHE 58 (Pi-Sigma)

22.

delta-Elemene

ALA 16
CYS 15
ILE 112

PHE 58 (Pi-Sigma)
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(LANJUTAN)

Tabel VII. 5
Lanjutan

67

No.

Nama Senyawa

Nilai
AG

Ikatan
Hidrogen

Interaksi
Hidrofobik (Pi-
Alkyl & Alkyl)

Interaksi Lain

23.

alpha-Curcumene

-6.5

ILE 14
ALA 16
LEU 164
ILE 112
MET 105
LEU 119

PHE 58 (Pi-Pi-Shaped)
CYS 15 (Amide-Pi
Stacked)

24.

Farsenal

ILE 112
ILE 14
LEU 164
ALA 16

ARG 122 (Conventional
Hydrogen Bond)
PHE 58 (Pi-Sigma)

25.

(2E,62)-Farnesol

ILE 51
TRP 48
LEU 46
LEU 164
MET 55
ALA 16
PHE 58

ASN 108 (Conventional
Hydrogen Bond)

26.

(-)-gamma-
Elemene

LEU 164
PHE 58
ILE 112

27

alpha-terpineol
acetate

ILE 14
ALA 16

PHE 58 (Pi-Sigma)
ASN 108 (Conventional
Hydrogen Bond)

28

beta-Curcumene

LEU 119
ILE 112
LEU 164
ILE 14
ALA 16

MET 55 (Pi-Sulfur)
PHE 58 (Pi-Pi Stacked)

29

Octadecane

LEU 119
PHE 116
ILE 112
PHE 58
ALA 16
ILE 14
MET 55
LEU 164
TYRS57
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 5
Lanjutan
Nilai Ikatan . Intera_k3| . S
No. | Nama Senyawa AG Hidrogen Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
30 | E-beta-farnesene | -5.8 LEU 119 PHE 58 (Pi-Sigma)
LEU 164
ILE 112
TYR 57
ILE 14
31 alpha-Terpineol -5.7 ALA 16 PHE 58 (Pi-Sigma)
ILE 14 ASN 108
(Conventional
Hydrogen Bond)
LEU 164
(Conventional
Hydrogen Bond)
32 | Norbornyl acetate | -5.5 ALA 16
ILE 114
PHE 58
33 Isoborneol -5.5 ALA 16 TYR 170
(Conventional
Hydrogen Bond)
LEU 164
(Conventional
Hydrogen Bond)
PHE 58 (Pi-Sigma)
34 | (-)-beta-Elemene | -5.5 ALA 16 ASN 108
PHE 58 (Conventional
Hydrogen Bond)
35 (+)-Camphor -5.4 PHE 58 ILE 14 (Unfavorable
ALA 16 Acceptor-Acceptor)
36 Hexadecane -5.4 TYR 57
ARG 59
PHE 58
ILE 14
PHE 116
ILE 112
LEU 119
ALA 16
LEU 164
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 5
Lanjutan
Nilai |  Ikatan Interaksi o
No. | Nama Senyawa AG Hidrogen Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
37 Heptadecane -5.3 LEU 119
ILE 112
PHE 58
ALA 16
ILE 14
TYR 57
PHE 116
MET 55
LEU 164
38 3- -5.3 ALA 16 PHE 58 (Pi-Sigma)
Methylcamphenilol TYR 170
(Conventional
Hydrogen Bond)
LEU 164
(Conventional
Hydrogen Bond)
39 Camphene -5.3 LEU 164 PHE 58 (Pi-Sigma)
40 1-p-Menthene -5.3 ALA 16
PHE 58
ILE 14
41 1,8-Cineole -5.3 ALA 16
PHE 58
ILE 14
42 Borneol -5.3 ASN 108
(Conventional
Hydrogen Bond)
PHE 58 (Pi-Sigma)
43 beta-Pinene -5.3 ALA 16 PHE 58 (Pi-Sigma0
ILE 14
44 Linalool -5.3 LEU 46 PHE 116 (Pi-
MET 55 Sigma)
ILE 112 ARG 122
LEU 119 (Conventional
Hydrogen Bond)
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Tabel VII. 5
Lanjutan
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No.

Nama Senyawa

Nilai
AG

Ikatan
Hidrogen

Interaksi
Hidrofobik (Pi-
Alkyl & Alkyl)

Interaksi Lain

45

Limonene

-5.2

ILE 14
ALA 16
PHE 58

46

alpha-Pinene

ILE 14
ALA 16

PHE 58 (Pi-Sigma)

47

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

ILE 14
ALA 16
PHE 58
LEU 164
ILE 112

48

cis-Citral

ALA 16
PHE 58
MET 55
ILE 14

TRP 48 (Conventional
Hydrogen Bond)
ILE 51 (Conventional
Hydrogen Bond)

49

trans-beta-
Ocimene

CYS 15
PHE 58
ILE 14
TYR 57

50

Citral

ALA 16
ILE 14

PHE 58

LEU 164

ASN 108 (Conventional
Hydrogen Bond)

o1

1-Pentadecanol

LEU 119

ARG 59
MET 55
LEU 164
PHE 58
ILE 112
ALA 16
ILE 14

SER 120 (Conventional
Hydrogen Bond)
PHE 116 (Conventional
Hydrogen Bond)

52

2-Undecanone

TYR 57
PHE 58
ILE 14
ALA 16

ASN 108 (Conventional
Hydrogen Bond

53

beta-Terpineol

LEU 164

PHE 58 (Pi-Sigma)
ASP 54 (Conventional
Hydrogen Bond)
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 5
Lanjutan
Nilai|  Ikatan Interaksi o
No. | Nama Senyawa AG Hidrogen Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
56 3-Carene -5:0 ILE 14
ALA 16
PHE 58
57 2-Methyl-6- -5.0 CYS 15 TYR 57 TYR 170
methylene-1,7- PHE 558 (Conventional
octadien-3-one ILE 14 Hydrogen Bond)
58 Citronellal -4.9 ASP 54 LEU 164 PHE 58 (Pi-Sigma)
59 Perillene -4.9 ILE 112 LEU 119 (Pi-Sigma)
PHE 58 ARG 59
LEU 164 (Conventional
MET 55 Hydrogen Bond)
ARG 122
(Conventional
Hydrogen Bond)
60 beta-Myrcene -4.8 LEU 164
PHE 58
ILE 14
ALA 16
TYR 57
61 | cis-beta-Ocimene | -4.8 ALA 16
ILE 14
PHE 58
LEU 164
62 | 2,6-Dimethyl-5- | -4.8 PHE 58 ASN 108
heptenal ILE 14 (Conventional
LEU 164 Hydrogen Bond)
ALA 16
63 Non-2-en-4-one -4.7 CYS 15 TYR 57 TYR 170
ILE 14 (Conventional
ALA 16 Hydrogen Bond)
PHE 58
LEU 164
64 Lavandulol -4.7 TYR 57 ASP 54 (Conventional
PHE 58 Hydrogen Bond)
ILE 14
ALA 16
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 5
Lanjutan
Nilai|  Ikatan Interaksi o
No. | Nama Senyawa AG Hidrogen Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
65 Undecanal -4.7 THR 185 LEU 119
ALA 16
PHE 58
ILE 112
ILE 14
LEU 164
66 2-Nonanone -4.6 ALA 16 ASN 108
ILE 14 (Conventional
TYRR 57 Hydrogen Bond)
PHE 58 (Pi-Sigma)
67 | Ethyl benzyl ether | -4.5 ASP 54 ALA 16 CYS 15 (Amide-Pi
ILE 14 Stacked)
TYR 57
68 2-Nonanol -4.5 LEU 164 TYR 57 ASN 108
ALA 16 (Conventional
ILE 14 Hydrogen Bond)
PHE 58
69 | 2-Methylheptan-3- | -4.4 TYR 57 ASP 54 (Conventional

ol

PHE 58 Hydrogen Bond)
ILE 14
CYS 15
ALA 16
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 6
Hasil Penambatan Molekular Docking Senyawa Uji Terhadap Reseptor
ID PDB 1J3I
Nilai Ikatan . Intera.k3| : S
No. | Nama Senyawa AG Hidrogen Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
1. | Patchoulane -7.2 ILE 14 PHE 58 (Pi-Sigma)
LEU 46
ALA 16
2. | Curcumenol -7.0 PHE 58 TYR 170 (Conventional
LEU 46 Hydrogen Bond)
ILE 14 (Conventional
Hydrogen Bond)
3. | beta-Eudesmol -6.9 ALA 16 PHE 58 (Pi-Sigma)
ILE 14
ILE 164
4. | beta-Eudesmene -6.9 LEU 46 PHE 58 (Pi-Sigma)
ALA 16
CYS 15
ILE 14
TYR 57
5. | beta-Gurjunene -6.9 ALA 16 PHE 58 (Pi-Sigma)
MET 55
ILE 14
6. | beta- -6.9 ALA 16 PHE 58 (Pi-Sigma)
Caryophyllene
7. | Ledol -6.9 LEU 46 TYR 170 (Conventional
PHE 58 Hydrogen Bond)
CYS 15 ILE 164 (Conventional
ALA 16 Hydrogen Bond)
ILE 14
8. | (-)-alpha-Selinene -6.9 TRP 48
PHE 58
ILE 14
TYR 57
ALA 16
LEY 46
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Tabel VII. 6
Lanjutan
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No.

Nama Senyawa

Nilai
AG

Ikatan Interaksi

Hidrogen

Hidrofobik (Pi-
Alkyl & Alkyl)

Interaksi Lain

(-)-beta-
Caryophyllene
epoxide

-6.8

ALA 16 (Conventional
Hydrogen Bond)
PHE 58 (Pi-Sigma)

10.

Viridiflorol

LEU 46
PHE 58

ILE 164 (Conventional
Hydrogen Bond)

11.

allo-
Aromadendrene

ALA 16
PHE 58

12.

5-epi-Curzerenone

LEU 46
ILE 164
ALA 16

PHE 58 (Pi-Pi Stacked)

13.

Curzerenone

LEU 46
ALA 16
ILE 164

PHE 58 (Pi-Pi Stacked)

14.

alpha-
Zingiberenea

MET 104
ILE 164
ALA 16
ILE 14

PHE 58 (Pi-Sigma)

15.

beta-Elemene

PHE 58
ILE 164
LEU 119
ILE 112

16.

alpha-
Bergamotene

ALA 16
ILE 14
PHE 58
ILE 164
ILE 112

17.

+)-ar-Turmerone

ILE 14
ALA 16
MET 104
ILE 112
ILE 164

CYS 15 (Pi-Pi Shaped)
PHE 58 (Amide-Pi
Stacked)

18.

Bisabolene

LEU 119
ILE 112
ILE 164
PHE 58
ALA 16
ILE 14
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 6
Lanjutan
Nilai Ikatan . Intera_k5| . -
No. | Nama Senyawa AG Hidrogen Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
19. | (-)-Curcuphenol -6.4 ALA 16 ILE 14 (Conventional
PHE 58 Hydrogen Bond)
LEU 119 TYR 170 (Conventional
ILE 112 Hydrogen Bond)
ILE 164 (Conventional
Hydrogen Bond)
20. | beta-Elemenone -6.4 ILE 14
PHE 58
ALA 16
21. | (-)-gamma- -6.4 MET 55
Elemene PHE 58
22. | alpha-Curcumene -6.3 ILE 112 PHE 58 (Pi-Pi T Shaped)
LEU 119 CYS 15 (Amide-Pi
MET 104 Stacked)
ILE 164
ALA 16
ILE 14
23. | Farnesal -6.2 ASP 54 PHE 58 ASN 51 (Conventional
ALA 16 Hydrogen Bond)
ILE 14 TRP 48 (Conventional
ILE 164 Hydrogen Bond)
CYS 15
24. | delta-Elemene -6.2 PHE 58 ( Pi-Sigma)
25. | Curzerene -6.2 ALA 16 PHE 58 (Pi-Pi Stacked)
LEU 46 MET 55 (Pi-Sulfur)
ILE 14
ILE 112
ILE 164
26. | beta-Curcumene -6.0 TRP 48 MET 55 (Pi-Sulfur)
ALA 16 ASP 54 (Pi-Anion)
PHE 58 LEU 46 (Pi_sigma)
CYS 15
ILE 14
27 | alpha-terpineol -5.8 ALA 16 PHE 58 (Pi-Sigma)
acetate TYR 57 TYR 170 (Conventional
ILE 14 Hydrogen Bond)
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LAMPIRAN 8
(LANJUTAN)
Tabel VII. 6
Lanjutan
Nilai Ikatan : Intera_k5| : -
No. | Nama Senyawa AG | Hidrogen Hidrofobik (Pi- Interaksi Lain
Alkyl & Alkyl)
28 | (2E,6Z)-Farnesol -5.7 MET 55 TRP 48 (Conventional
PHE 58 Hydrogen Bond)
ALA 16 ASP 54 (Conventional
LEU 119 Hydrogen Bond)
ILE 112
ILE 164
29 | E-beta-farnesene -5.5 TYR 57
ILE 14
PHE 58
ILE 164
MET 55
30 | (-)-beta-Elemene -5.5 ALA 16 PHE 58 (Pi-Sigma)
ILE 14 ASP 54 (Conventional
Hydrogen Bond)
31 | alpha-Terpineol -5.5 ILE 14 ILE 164 (Conventional
PHE 58 Hydrogen Bond)
ALA 16 TYR 170 (Conventional
Hydrogen Bond)
32 | (+)-Camphor -5.4 ALA 16 PHE 58 (Pi-Sigma)
ILE 14 (Unfavorable
Acceptor-Acceptor)
33 | Isoborneol -5.4 ALA 16 ILE 164 (Conventional
Hydrogen Bond)
PHE 58 (Pi-Sigma)
34 | beta-Pinene -54 ALA 16 PHE 58 (Pi-Sigma)
ILE 14
35 | 1,8-Cineole -53 ALA 16
PHE 58
36 | Borneol -5.3 ALA 16 PHE 58 (Pi-Sigma)
37 | 3- -5.3 ALA 16 PHE 58 (Pi-Sigma)
Methylcamphenilol LEU 46 ASP 54 (Conventional
Hydrogen Bond)
38 | alpha-Pinene -5.3 ALA 16 PHE 58 (Pi-Sigma)
ILE 14
39 | Camphene -5.3 ILE 164 PHE 58 (Pi-Sigma)
40 | Norbornyl acetate -5.3 ALA 16
PHE 58
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Tabel VII. 6
Lanjutan
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No.

Nama Senyawa

Nilai
AG

Interaksi
Hidrofobik (Pi-
Alkyl & Alkyl)

Ikatan
Hidrogen

Interaksi Lain

41

beta-Terpineol

-5.3

ALA 16
ILE 14
PHE 58

THR 185 (Conventional
Hydrogen Bond)
ASP 54 (Conventional
Hydrogen Bond)

42

Limonene

LEU 46
ALA 16
LEU 40
ILE 14
PHE 58

43

1-p-Menthene

ALA 16
ILE 14
TYR 57

PHE 58 (Pi-Sigma)

44

2-Methyl-6-
methylene-1,7-
octadien-3-one

ALA 16
PHE 58
ILE 14
ILE 164

45

Citral

ALA 16
LEU 46
PHE 58
ILE 14

ASN 51 (Conventional
Hydrogen Bond)
TRP 48 (Conventional
Hydrogen Bond)

46

3-Carene

ALA 16
ILE 14
PHE 58

47

Lavandulol

CYS 15
ALA 16
ILE 14
PHE 58
TYR 57

ASP 54 (Conventional
Hydrogen Bond)

48

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

PHE 58
ALA 16

49

Teresantanane

-5.0

ALA 16

PHE 58 (Pi-Sigma)

50

trans-beta-
Ocimene

-5.0

LEU 46
ALA 16
ILE 14
PHE 58
TYR57
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LAMPIRAN 8
(LANJUTAN)

Tabel VII. 6
Lanjutan

No.

Nama Senyawa

Nilai
AG

Interaksi
Hidrofobik (Pi- Interaksi Lain

Alkyl & Alkyl)

Ikatan
Hidrogen

51

cis-Citral

-4.9

PHE 58 TRP 48 (Conventional
ALA 16 Hydrogen Bond)
MET 55 ASN 51 (Conventional
ILE 14 Hydrogen Bond)

52

Octadecane

ALA 16
CYS 15
PHE 58
ILE 112
ILE 164
ILE 14
TYR 57
LEU 119

53

Perillene

ILE 164 TYR57 CYS 15 (Pi-Sigma)
PHE 58
ILE 14
ALA 16

54

Linalool

CYS 15 TYR 57 TYR 170 (Conventional
ILE 14 Hydrogen Bond)

ALA 16
PHE 58
ILE 164

55

Citronellal

ALA 16 TRP 48 (Conventional
PHE 58 Hydrogen Bond)
ILE 14

56

cis-beta-Ocimene

PHE 58
ALA 16
ILE 164
ILE 14
TYR 57

57

beta-Myrcene

ILE 164
PHE 58
ILE 14
ALA 16
TYR57
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Tabel VII. 6
Lanjutan
Nilai Ikatan | Interaksi Hidrofobik S
No. | Nama Senyawa AG | Hidrogen | (Pi-Alkyl & Alkyl) Interaksi Lain
58 | Heptadecane -4.8 ILE 14
ALA 16
PHE 58
TYR 57
ILE 164
ILE 112
LEU 46
59 | Hexadecane -4.8 ALA 16
ILE 14
PHE 58
ILE 164
ILE 112
TYR 57
60 | Dihydromyrcenol 4.7 ILE 14 ILE 164 (Conventional
TYR 57 Hydrogen Bond)
PHE 58 (Pi-Sigma)
61 | 2,6-Dimethyl-5- -4.6 PHE 58 TRP 48 (Conventional
heptenal ALA 16 Hydrogen Bond)
ILE 14
62 | Ethyl benzyl ether -4.6 ASP 54 ALA 16 CYS 15 (Amide-Pi
ILE 14 Stacked)
TYR 57
63 | Undecanal -4.5 ASP 54 TYR 57 TRP 48 (Conventional
ILE 14 Hydrogen Bond)
ALA 16 PHE 58 (Pi-Sigma)
64 | 2-Undecanone -4.4 ALA 16 TRP 48 54
ILE 14 (Conventional
PHE 58 Hydrogen Bond)
TYR 57
65 | Non-2-en-4-one -4.4 CYS 15 TYR 57 PHE 58 (Pi-Sigma)
ILE 14 TYR 170
ALA 16 (Conventional
ILE 164 Hydrogen Bond)
66 | 2-Methylheptan-3- | -4.4 TYR 57 ASP 54 (Conventional
ol PHE 58 Hydrogen Bond)
ILE 14
ALA 16

CYS15
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(LANJUTAN)
Tabel VII. 6
Lanjutan
Interaksi
No. | Nama Senyawa l\ﬂléu Hlilé?gagr;n |_2|I3di:2f|(l)<t))lllk Interaksi Lain
& Alkyl)
67 | 1-Pentadecanol -4.3 LEU 119 | ASP 54 (Conventional
PHE 116 | Hydrogen Bond)
PRO 113 | THR 185 (Conventional
ILE 112 | Hydrogen Bond)
MET 55
ILE 164
PHE 58
ILE 14
68 | 2-Nonanol -4.2 ALA 16 | ILE 164 (Conventional
ILE 14 Hydrogen Bond)
TYR57 | PHE 58 (Pi-Sigma)
69 | 2-Nonanone -4.2 ALA 16 | TRP 48 Conventional
PHE 58 | Hydrogen Bond)
ILE 14




LAMPIRAN 9

HASIL PREDIKSI DRUGLIKENESS

Tabel VII. 7
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Hasil Prediksi Druglikeness Senyawa Aktif Tanaman Temu Mangga (Curcuma
amada Roxb.) Berdasarkan Aturan Lipinski’s Rule of Five

No | Senyawa Aktif | BM | Donor | Akseptor | Log P Molar Keterangan
(9/mol) H H Refractivity

1. | (-)- 218 1 1 4550519 | 69.923782 | Memenuhi
Curcuphenol

2. | (+)-Camphor 152 0 1 2.401700 | 44.235989 | Memenuhi

3. | +)-ar- 216 0 1 4.023919 | 68.648987 | Memenuhi
Turmerone

4. | 1,8-Cineole 154 0 1 2.744100 | 45.526985 | Memenuhi

5. | 3-Carene 136 0 0 2.998699 | 43.751991 Memenuhi

6. | alpha-Pinene 136 0 0 2.998699 | 43.751987 | Memenuhi

7. | alpha- 204 0 0 4.891299 | 68.832977 | Memenuhi
Zingiberene

8. | beta- 204 0 0 4725199 | 66.742981 | Memenuhi
Caryophyllene

9. | beta- 204 0 0 5.035399 | 68.902977 Tidak
Curcumene Memenuhi

10. | beta-Elemene 204 0 0 4747200 | 68.762985 Memenubhi

11. | beta- 204 0 0 4.725199 | 66.742981 | Memenuhi
Eudesmene

12. | beta-Eudesmol 222 1 1 3.919999 | 68.226776 Memenuhi

13. | beta-Myrcene 136 0 0 3.474999 | 48.001987 | Memenuhi

14. | beta-Pinene 136 0 0 2.998699 | 43.751987 Memenubhi

15. | Borneol 154 1 1 2.193500 | 45.235790 Memenubhi

16. | Camphene 136 0 0 2.998699 | 43.751991 | Memenuhi

17. | cis-beta- 136 0 0 3.474999 | 48.001987 | Memenuhi
Ocimene

18. | cis-Citral 152 0 1 2.877999 | 48.485989 Memenuhi

19. | Curzerenone 230 0 2 3.478719 | 67.154488 Memenuhi

20. | E-beta- 206 0 0 5.425500 | 71.086975 Tldak
farnesene Memenuhi

21. | Ledol 222 1 1 3.465699 | 65.996773 | Memenuhi

22. | Limonene 136 0 0 3.308899 | 45.911987 Memenuhi

23. | Linalool 154 1 1 2.669800 | 49.485786 | Memenuhi

24. | Perillene 150 0 1 3.178399 | 46.459991 Memenubhi
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(LANJUTAN)
Tabel VII. 7
Lanjutan
No | Senyawa Aktif BM | Donor | Akseptor | Log P Molar Keterangan
(g/mol) H H Refractivity

25. | Teresantanane 136 0 0 2.688500 | 41.591988 Memenuhi
26. | trans-beta- 136 0 0 3.474999 | 48.001987 Memenuhi

Ocimene
27. | (-)-beta-Elemene 204 0 0 4.747200 | 68.762985 Memenuhi
28. | alpha-Curcumene 202 0 0 4.844920 | 68.258987 Memenuhi
29. | 1-p-Menthene 138 0 0 3.388799 | 45.935986 Memenuhi
30. | 2,6-Dimethyl- 136 0 0 3.474999 | 48.001987 Memenubhi

2,4,6-octatriene
31. | alpha-Bergamotene | 204 0 0 4.725199 | 66.742981 Memenuhi
32. | beta-Terpineol 154 1 1 2.503700 | 47.395790 Memenuhi
33. | Bisabolene 204 0 0 5.179500 | 68.972984 Memenuhi
34. | Isoborneol 154 1 1 2.193500 | 45.235790 Memenuhi
35. | (2E,62)-Farnesol 222 1 1 4.397899 | 72.498772 Memenuhi
36. | beta-Elemenone 218 0 1 4.070299 | 69.222984 Memenuhi
37. | 3- 154 1 1 2.193500 | 45.235790 Memenubhi

Methylcamphenilol
38. | 5-epi-Curzerenone 230 0 2 3.478719 | 67.154488 Memenuhi
39. | 1-Pentadecanol 228 1 1 5.069900 | 72.780769 Memenuhi
40. | 2,6-Dimethyl-5- 140 0 1 2.567800 | 43.892986 Memenubhi

heptenal
41. | 2-Methylheptan-3- 130 1 1 2.193500 | 40.369789 Memenuhi

ol
42. | Patchoulane 206 0 0 4.494899 | 64.606979 Memenuhi
43. | Non-2-en-4-one 140 0 1 2.711900 | 43.962990 Memenuhi
44. | Norbornyl acetate 154 0 2 1.738100 | 41.001991 Memenuhi
45. | 2-Methyl-6- 154 0 1 2.654000 | 48.391991" Memenubhi

methylene-1,7-

octadien-3-one
46. | Dihydromyrcenol 156 1 1 2.749699 | 49.509785 Memenuhi
47. | Ethyl benzyl ether 136 0 1 2.223100 | 41.771992 Memenuhi
48. | 2-Nonanol 144 1 1 2.727700 | 45.056786 Memenuhi
49. | (-)-alpha-Selinene 204 0 0 4.725199 | 66.742981 Memenuhi
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Tabel VII. 7
Lanjutan
No | Senyawa Aktif | BM | Donor | Akseptor | Log P Molar Keterangan
(g/mol) H H Refractivity

50. | (-)-beta- 220 0 1 3.936399 | 66.263985 | Memenuhi

Caryophyllene

epoxide
51. | (-)-gamma- 204 0 0 4.891299 | 68.832977 | Memenuhi

Elemene
52. | 2-Nonanone 142 0 1 2.935899 | 44.056988 | Memenuhi
53. | 2-Undecanone 170 0 1 3.716099 | 53.290985 | Memenuhi
54. | allo- 204 0 0 4.270899 | 64.512985 | Memenuhi

Aromadendrene
55. | alpha-terpineol 196 0 2 3.074500 | 56.942986 Memenuhi

acetate
56. | alpha-Terpineol | 154 1 1 2.503700 | 47.395790 | Memenuhi
57. | beta-Gurjunene 204 0 0 4,270899 | 64.512985 | Memenuhi
58. | Citral 152 0 1 2.877999 | 48.485989 Memenuhi
59. | Citronellal 154 0 1 2.957900 | 48.509987 Memenubhi
60. | Curcumenol 234 1 2 3.176499 | 67.401779 Memenubhi
61. | Curzerene 216 0 1 3.838519 | 66.527992 Memenuhi
62. | delta-Elemene 204 0 0 4.747200 | 68.762985 | Memenuhi
63. | Farnesal 220 0 1 4.604499 | 71.476982 Memenuhi
64. | Heptadecane 240 0 0 6.877702 | 80.602966 Tidak

memenuhi
65. | Hexadecane 266 0 0 6.487601 | 75.985970 Memenuhi
66. | Lavandulol 154 1 1 2.527300 | 49.437786 Memenuhi
67. | Octadecane 254 0 0 7.267802 | 85.219963 Tidak
memenuhi

68. | Undecanal 170 0 1 3.716099 | 53.290985 Memenuhi
69. | Viridiflorol 222 1 1 3.465699 | 65.996773 Memenubhi




Temu Mangga (Curcuma amada Roxb.) Berdasarkan Pre-ADMET
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Tabel VII. 8
Hasil Prediksi Profil Farmakokinetika dan Toksisitas Senyawa Aktif Tanaman

HASIL PREDIKSI ADMET
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Absorpsi Distribusi Metabolisme Toksisitas
Nama Senyawa Plasma (Substrat Ames Carcino | Carcino
No Aktif HIA (%) CaCo2 Protein CYP2DG) Test Mouse Rat
Binding
(%)

1. 1,8-Cineole 100.000000 21.895 100.000000 Non Mutagen + +
2. (-)-Curcuphenol 100.000000 | 52.3758 | 100.000000 Non Mutagen + -
3. (+)-Camphor 100.000000 | 26.8158 | 100.000000 Non Mutagen - +
4. +)-ar-Turmerone 100.000000 55.5043 100.000000 Non mutagen - -
5. 3-Carene 100.000000 | 23.6313 | 100.000000 Non Mutagen - +
6. alpha-Pinene 100.000000 | 23.6322 | 100.000000 Non Mutagen - +
7. alpha-Zingiberene 100.000000 | 23.4036* | 100.000000 Non Mutagen + +
8. beta-Caryophyllene | 100.000000 | 23.6315 100.000000 Non Mutagen - +
9. beta-Curcumene 100.000000 | 23.4127* | 100.000000 Non Mutagen 4F +
10. beta-Elemene 100.000000 | 23.4917 100.000000 Non mutagen - +
11. beta-Eudesmene 100.000000 | 23.4924 100.000000 Non mutagen - +
12. beta-Eudesmol 100.000000 | 55.6857 92.753619 Non Mutagen - +
13. beta-Myrcene 100.000000 | 23.6306 100.000000 Non Mutagen - +
14. beta-Pinene 100.000000 | 23.4924 100.000000 Non Mutagen - +
15. Borneol 100.000000 | 24.2343 100.000000 Non mutagen - +
16. Camphene 100.000000 | 23.4938 100.000000 Non Mutagen - +
17. cis-beta-Ocimene 100.000000 | 23.6338 | 100.000000 Non mutagen + +
18. cis-Citral 100.000000 | 13.9671 | 100.000000 Non Mutagen - +
19. Curzerenone 100.000000 | 55.4857 100.000000 Non mutagen + +
20. E-beta-farnesene 100.000000 | 23.4049* | 100.000000 Non Mutagen - +
21. Ledol 100.000000 | 54.5722 | 100.000000 Non non- - +

mutagen
22, Limonene 100.000000 23.6317 100.000000 Non Mutagen - +
23. Linalool 100.000000 29.355 100.000000 Non Mutagen - -
24, Perillene 100.000000 | 57.7602 100.000000 Weakly Mutagen + +
25, Teresantanane 100.000000 22.3043 100.000000 Non Mutagen - +
26. | trans-beta-Ocimene 100.000000 23.6338 100.000000 Non Mutagen + +
27 (-)-beta-Elemene 100.000000 23.4917 100.000000 Non Mutagen - +
28 alpha-Curcumene 100.000000 | 23.4036* | 100.000000 Non Mutagen + +
29 1-p-Menthene 100.000000 | 23.4036* | 100.000000 Non Mutagen + +
30 | 2,6-Dimethyl-2,4,6- | 100.000000 23.453 98.874999 Non Mutagen + +

octatriene

31 | alpha-Bergamotene 100.000000 | 23.4054* | 100.000000 Non Non- + +

mutagen
32 beta-Terpineol 100.000000 | 50.8083 21.989862 Non Mutagen - +
33 Bisabolene 100.000000 | 23.4099* | 99.577013 Non Non- - +

mutagen
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Tabel VII. 8
Lanjutan
Nama Senyawa Absorpsi Distribusi | Metabolisme Toksisitas
Aktif Plasma (Substrat Ames Test | Carcino | Carcino
No HIA (%) CaCo2 Protein CYP2DG) Mouse Rat
Binding
(%)
34 Isoborneol 100.000000 | 24.2343 | 100.000000 Non Mutagen - +
35 (2E,62)-Farnesol 100.000000 | 31.9961 | 100.000000 Non Non- + -
mutagen
36 3- 100.000000 | 40.4803 | 100.000000 Non Mutagen - +
Methylcamphenilol
37 | 5-epi-Curzerenone | 100.000000 | 55.4857 | 100.000000 Non Mutagen + +
38 1-Pentadecanol 100.000000 | 42.1144 | 100.000000 Non Non- + -
mutagen
39 2,6-Dimethyl-5- 100.000000 | 29.9931 | 100.000000 Weakly Mutagen + -
heptenal
40 | 2-Methylheptan-3-ol | 100.000000 | 21.1248 | 100.000000 Non Mutagen - +
41 Patchoulane 100.000000 | 22.3042 | 100.000000 Non Mutagen - +
42 Non-2-en-4-one 100.000000 | 53.4721 | 100.000000 Non Mutagen +
43 Norbornyl acetate 100.000000 | 31.2358 94.990109 Weakly Mutagen + +
44 2-Methyl-6- 100.000000 | 56.0707 66.890086 Weakly Mutagen + +
methylene-1,7-
octadien-3-one
45 Dihydromyrcenol 100.000000 | 29.3632 | 100.000000 Non Mutagen - +
46 Ethyl benzyl ether 100.000000 | 57.3263 43.873097 Weakly Mutagen + -
47 beta-Elemenone 100.000000 | 52.8426 95.446609 Non Mutagen +
48 2-Nonanol 100.000000 | 22.1196 | 100.000000 Non Non- - -
mutagen
49 (-)-alpha-Selinene 100.000000 23.632 100.000000 Non Mutagen - +
50 (-)-beta- 100.000000 | 56.3475 90.849656 Non Mutagen + +
Caryophyllene
epoxide
51 | (-)-gamma-Elemene | 100.000000 | 23.4918 | 100.000000 Non Mutagen - +
52 2-Nonanone 100.000000 | 26.7564 | 100.000000 Non Mutagen - +
53 2-Undecanone 100.000000 | 44.8978 | 100.000000 Non Non- - -
Mutagen
54 | allo-Aromadendrene | 100.000000 | 23.4924 | 100.000000 Non Mutagen - +
55 alpha-terpineol 100.000000 | 37.7654 98.538119 Non Mutagen - -
acetate
56 alpha-Terpineol 100.000000 | 50.8083 23.416307 Non Mutagen - -
57 beta-Gurjunene 100.000000 | 23.4924 | 100.000000 Non Mutagen - +
58 Citral 100.000000 | 13.9671 | 100.000000 Non Mutagen - +
59 Citronellal 100.000000 | 13.7258 | 100.000000 Non Non- + -
Mutagen
60 Curcumenol 97.128752 52.9389 | 100.000000 Non Non- + -
Mutagen
61 Curzerene 100.000000 | 57.0247 | 100.000000 Non Mutagen + +
62 delta-Elemene 100.000000 | 23.6409 | 100.000000 Non Mutagen - +
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Absorpsi Distribusi Metabolisme Toksisitas
Nama Senyawa Plasma (Substrat Ames Test | Carcino | Carcino
No Aktif HIA (%) CaCo2 Protein CYP2DG) Mouse Rat
Binding
(%)
63 Farnesal 100.000000 | 37.7465 | 100.000000 Non Non- + +
Mutagen
64 Heptadecane 100.000000 | 22.1927* | 100.000000 Non Non- - +
Mutagen
65 Hexadecane 100.000000 | 22.1927* | 100.000000 Non Non- - +
Mutagen
66 Lavandulol 100.000000 | 24.6217 | 100.000000 Non Mutagen - -
67 Octadecane 100.000000 | 22.1927* | 100.000000 Non Non- - +
Mutagen
68 Undecanal 100.000000 | 44.4145 | 100.000000 Non Non- + -
Mutagen
69 Viridiflorol 100.000000 | 54.5722 | 100.000000 Non Non- - +
Mutagen
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