10.

11.

12.

DAFTAR PUSTAKA

Sohrabi C, Alsafi Z, O’Neill N, Khan M, Kerwan A, Al-Jabir A, et al.
World Health Organization declares global emergency: A review of the
2019 novel coronavirus (COVID-19). Vol. 76, International Journal of
Surgery. Elsevier; 2020. p. 71-6. Available from:
https://doi.org/10.1016/j.ijsu.2020.02.034

Mona N. Konsep isolasi dalam jaringan sosial untuk meminimalisasi efek
contagious (kasus penyebaran virus corona di Indonesia). J Sos Hum
Terap. 2020;2(2):117-25.

Susilo A, Rumende CM, Pitoyo CW, Santoso WD, Yulianti M,
Herikurniawan H, et al. Coronavirus Disease 2019: Tinjauan Literatur
Terkini. J Penyakit Dalam Indones. 2020;7(1):45.

Gyebi GA, Ogunro OB, Adegunloye AP, Ogunyemi OM, Afolabi SO.
Potential inhibitors of coronavirus 3-chymotrypsin-like protease (3CLpro):
an in silico screening of alkaloids and terpenoids from African medicinal
plants. J Biomol Struct Dyn. 2020:1-31. Available from:
http://dx.doi.org/10.1080/07391102.2020.1764868

Wan S, Xiang Y, Fang W, Zheng Y, Li B, Hu Y, et al. Clinical features and
treatment of COVID-19 patients in northeast Chongging. J Med Virol.
2020;92(7):797-806.

Yudi Utomo R, Meiyanto E. Revealing the Potency of Citrus and Galangal
Constituents to Halt SARS-CoV-2 Infection. 2020;2(March):1-8.

Pillaiyar T, Meenakshisundaram S, Manickam M. Recent discovery and
development of inhibitors targeting coronaviruses. Vol. 25, Drug Discovery
Today. Elsevier Ltd; 2020. p. 668-88. Available from:
https://doi.org/10.1016/j.drudis.2020.01.015

Forni D, Cagliani R, Clerici M, Sironi M. Molecular Evolution of Human
Coronavirus Genomes. Trends Microbiol. 2017;25(1):35-48. Awvailable
from: http://dx.doi.org/10.1016/j.tim.2016.09.001

Su S, Wong G, Shi W, Liu J, Lai ACK, Zhou J, et al. Epidemiology,
Genetic Recombination, and Pathogenesis of Coronaviruses. Trends
Microbiol. 2016;24(6):490-502.
http://dx.doi.org/10.1016/j.tim.2016.03.003

Purwaniati. Studi Docking Molekul Aktivitas Obat COVID-19 dari Derivat
N- ( 2-phenylethyl ) methanesulfonamide sebagai Inhibitor Main Protease.
2020 p. 1-11.

Huang Y, Yang C, Xu X feng, Xu W, Liu S wen. Structural and functional
properties of SARS-CoV-2 spike protein: potential antivirus drug
development for COVID-19. Acta Pharmacol Sin [Internet].
2020;41(9):1141-9. Available from: http://dx.doi.org/10.1038/s41401-020-
0485-4

Thomas S. The structure of the membrane protein of sars-cov-2 resembles
the sugar transporter semisweet. Pathog Immun. 2020;5(1):342-63.

62



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

63

Bianchi M, Benvenuto D, Giovanetti M, Angeletti S, Ciccozzi M,
Pascarella S. Sars-CoV-2 Envelope and Membrane Proteins: Structural
Differences Linked to Virus Characteristic. Biomed Res Int. 2020;2020.
Schoeman D, Fielding BC, Arias-Reyes C, Zubieta-DeUrioste N, Poma-
Machicao L, Aliaga-Raudan F, et al. Journal Pre-proof Does the
pathogenesis of SAR-CoV-2 virus decrease at high-altitude? Does the
pathogenesis of SAR-CoV-2 virus decrease at high-altitude?
Corresponding authors. Cell Res [Internet]. 2020;9(1):278-80.

Duart G, Garcia-Murria MJ, Grau B, Acosta-Caceres JM, Martinez-Gil L,
Mingarro I. SARS-CoV-2 envelope protein topology in eukaryotic
membranes: SARS-CoV-2 E protein topology. Open Biol. 2020;10(9):2—-7.
Peng Y, Du N, Lei Y, Dorje S, Qi J, Luo T, et al. Structures of the SARS -
CoV-2 nucleocapsid and their perspectives for drug design. EMBO J.
2020;39(20):1-12.

Purwaniati, Asnawi A. Target kerja antivirus COVID 19: Review.
2020;V11(2):30-42.

Zhou S, Huang G. The synthesis and biological activity of marine alkaloid
derivatives and analogues. RSC Adv. 2020;10(53):31909-35.

Ziegler J, Facchini PJ. Alkaloid biosynthesis: Metabolism and trafficking.
Annu Rev Plant Biol. 2008;59:735-69.

Ozcelik B, Kartal M, Orhan I. Cytotoxicity, antiviral and antimicrobial
activities of alkaloids, flavonoids, and phenolic acids. Pharm Biol.
2011;49(4):396-402.

Wink M. Potential of DNA intercalating alkaloids and other plant
secondary metabolites against SARS-CoV-2 causing COVID-19. Diversity.
2020;12(5).

Bekhit AED, Bekhit AA. Natural Antiviral Compounds [Internet]. 1st ed.
Vol. 42, Studies in Natural Products Chemistry. Elsevier B.V.; 2014. 195-
228 p. Available from: http://dx.doi.org/10.1016/B978-0-444-63281-
4.00007-0

Mukesh B, Rakesh K. Review article molecular docking : a review. Int J
Res Ayurveda Pharm. 2011;2(6):1746-51.

Syahputra G, Ambarsari L, Sumaryada T. Simulasi Docking Kurkumin
Enol , Bismetoksikurkumin Dan Analognya Sebagai Inhibitor Enzim 12-
Lipoksigenase. J Biofisika. 2014;10(1):55-67.

RCSB. About RCSB PDB: Enabling breakthroughs in scientific and
biomedical research and education. https://www.rcsb.org/. [cited 2021 Jan
5]. Available from: https://www.rcsbh.org/pages/about-us/index

PubChem. About PubChem [Internet]. https://pubchem.ncbi.nlm.nih.gov/.
2004 [cited 2021 Jan 5]. Available from:
https://pubchemdocs.ncbi.nlm.nih.gov/about

A N. Introduction to The Discovery Studio Visualizer [Internet].
http://www.adrianomartinelli.it/Fondamenti/Tutorial_0.pdf. [cited 2021 Jan
6].

Garrett M. Morris. AutoDock Version 4.2 - User Guide. Guide. 2010;1-49.
Zoete V, Michielin O. SwissDock , a protein-small molecule docking web



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

64

service based on EADock DSS. 2011;39(November 2010):270-7.
Bitencourt-Ferreira G, de Azevedo WF. Docking with SwissDock. Vol.
2053, Methods in Molecular Biology. 2019. 189-202 p.

Way2Drug.com. Get more information about biological potential of your
compounds.. Way2Drug.com. 2011 [cited 2021 Jan 5]. Available from:
http://www.pharmaexpert.ru/passonline/

Lipinski CA, Lombardo F, Dominy BW, Feeney PJ. Experimental and
computational approaches to estimate solubility and permeability in drug
discovery and development settings. Adv Drug Deliv Rev. 2012;64:4-17.
Jayaram & Co-workers. Applicatlon OF lipinski rule of five.
http://www.scfbio-iitd.res.in/software/drugdesign/lipinski.jsp. 2004 [cited
2021 Jan 5]. Available from: http://www.scfbio-
iitd.res.in/software/drugdesign/lipinski.jsp

Nursamsiar X, I. Surantaatmadja S, H. Tjahjono D. Absorption, distribution
and toxicity prediction of Curculigoside A and its derivatives. 2015;32-5.
Suherman M, Prasetiawati R, Ramdani D, Farmasi PS, Mipa F, Garut U, et
al. Skrining virtual senyawa aktif asam jawa ( tamarindus indica | .)
terhadap selektif inhibitor. Jurnallmiah Farm bahari. 2020;125-36.

Benigni R, Bossa C, Jeliazkova N, Netzeva T, Worth A. 2008. The Benigni
/ Bossa rulebase for mutagenicity and carcinogenicity — a module of
Toxtree. Heal San Fr.

ChemAxon Ltd. MarvinSketch - Create and Design. https:/
chemaxon.com/products/marvin. 1998 [cited 2021 Jan 24].  Available
from: https://chemaxon.com/products/marvin

Chemdraw. ChemDraw — Chemical Communications Software.
https://www.perkinelmer.com/category/chemdraw. 1998 [cited 2021 Jan
25]. Available from: http:// WwWw. cambridgesoft.

com/Ensemble_for_Chemistry/ ChemBioDraw/Default.aspx,

Brown N, Ertl P, Lewis R, Luksch T, Reker D, Schneider N. Artificial
intelligence in chemistry and drug design. J Comput Aided Mol Des.
2020;34(7):709-15. Awvailable from: https://doi.org/10.1007/s10822-020-
00317-x

Fearon, D., Owen, C.D., Douangamath, A., Lukacik, P., Powell, A.J.,
Strain-Damerell, C.M., Zaidman, D., Krojer, T., Gehrtz, P., Wild, C.,
Aimon, A., Brandao-Neto, J., Carbery, A., Dunnett, L., Gorie-Stone, T.J.,
Skyner, R., London, N., Walsh, M.A., von De F. 5RL4
https://www.rcsb.org/. 2020 [cited 2021 Jan 17] Available from:
https://www.rcsb.org/structure/SRL4

Fearon, D., Powell, A.J., Douangamath, A., Owen, C.D., Wild, C., Krojer,
T., Lukacik, P., Strain-Damerell, C.M., Walsh, M.A., von Delft F. 5R7Y.
https://www.rcsb.org/. 2020 [cited 2021 Jan 17]. Awvailable from:
https://www.rcsb.org/structure/SR7Y

Zhao, Y., Zhang, B., Jin, Z., Liu, X., Yang, H., Rao Z. 7BUY [Internet].
https://www.rcsb.org/. 2020 [cited 2021 Jan 17]. Available from:
https://www.rcsb.org/structure/7BUY

Prasetiawati R, Permana B, Soni D, Agung SN. Molecular docking study of



44,

45.

46.

47.

48.

65

xanthone derivative compounds of mangosteen rind (garcinia mangostana
l.) to er-a (estrogen receptor alfa) and er-p (estrogen receptor beta) as anti-
breastcancer. J Ilm Farmakobahari. 2019;10(1):45-50.

yuliana a, Fitriaji, Siti mukhaufillah k, Rahmawati rizkuloh I. In Silico
Study on Testing Antidiabetic Compounds Candidate from Azaphilone
Monascus sp. Microbiol Indones. 2020;14(2):52—65.

Poroikov V. Bioinformatics Applications Note Pass : prediction of activity
spectra for. 2000;(September):747-9.

BPOM. Serial The Power of Obat Asli Indonesia Jahe : Zingiber officinale
Roscoe. Jakarta: Badan Pengawasan Obat dan Makanan; 2016.

Lagunin A, Poroikov V. Prediction of Biological Activity Spectra via The
Internet Prediction Of Biological Activity Spectra Via The Internet *.
2003;(October).

Lohning AE, Levonis SM, Williams-Noonan B, Schweiker SS. A Practical
Guide to Molecular Docking and Homology Modelling for Medicinal
Chemists. Curr Top Med Chem. 2017;17(18).



LAMPIRAN 1

ALUR SCREENING ANTIVIRUS, ANALISIS FISIKOKIMIA, ANALISIS
FARMAKOKINETIK DAN ANALISIS TOKSISITAS

Alkaloid

Senyawa Uji

Senyawa uji di-copy dalam bentuk
smile, yang diambil dari PubChem,
Paste senyawa dalam bentuk smile di

situs PassOnline—~Way2Drug.

Submit

Gambar VI1.1 Skema alur penelitian Screening Antivirus

Alkaloid

Senyawa Uji

Menggambar (smile) senyawa uji pada
software ChemDraw Proffesional 15.0 ,
format

Hasilnya dalam

(.mol2).

disimpan

Hasil preparasi
senyawa

di upload pada situs SCFBIO-
Lipinski Rule Of Five,

Submit

Gambar VI11.2 Skema alur penelitian Analisis Fisikokimia

66



67

LAMPIRAN 1
(LANJUTAN)

Senyawa Uji
Alkaloid

e Menggambar struktur dua

dimensi senyawa alkaloid secara

manual pada situs PreADMET

Submit

Gambar VI11.3 Skema alur penelitian Analisis Farmakokinetik

Senyawa Uji
Alkaloid

e Canonical SMILE yang terdapat pada
PubChem di copy

e paste pada kolom yang disediakan

pada software Toxtree 2

Submit

Pilih method, pilih “select decision tree”.
Lalu pilih parameter cross TCC decision
tree,  carsinogenicity  (genotox  and
nongenotox) and mutagenicity rulebase by
ISS serta in vitro mutagenicity (Amest Test)
alerts by 1SS

Gambar VI11.4 Skema alur penelitian Analisis Toksisistas
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ALUR PENELITIAN SIMULASI MOLECULAR DOCKING

Reseptor

Senyawa/ligan

Mengunduh dari PDB (resolusi <2 A, - Mengambil senyawa dalam

SARS-CoV-2, tidak mutasi)

] Preparasi reseptor
dan ligan

- Melakukan
Professional 15.0°

- Melakukan pencarian konformasi terbaik melalui
proses minimized energi

- Menyimpan hasil optimasi dalam format (.mol2)

- Melakukan protonasi dalam program aplikasi Marvin
Sketch®. Output yang dihasilkan disimpan dalam
format (.mol2)

PubChem (Format
SMILE,(.sdf))

- Menyaring senyawa Antivirus
menggunakan PassOnline.

- Menyaring senyawa dengan
parameter bioavaibilitas sesuai
dengan teori Lipinski’s Rule of
Five

- Menyaring senyawasesuai
dengan parameter
farmakokinetik menggunakan
PreADMET

- Menyaring senyawa dengan
parameter toksisitas
menggunakan aplikasi
Toxtree®

preparasi menggunakan ChemDraw
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Validasi

Melakukan preparasi reseptor dan ligan uji
menggunakan AutodockTools®
Menambahkan  muatan  gestaiger,atom
hydrogen dan mengoreksi titik rotasi ligan
Menyimpan dalam format (.pdbqt)
Menyiapkan reseptor selanjutnya
menambahkan muatan Kollman charges
dan atom hydrogen, simpan dalam format
(.pdbqt)

Mengatur grid-box, simpan dalam format
(-gpf)

Mengatur parameter docking dengan
metode Lamarckian GA, simpan dalam
format (.dpf)

Simulasi dockina

Menyiapkan reseptor hasil validasi yang
telah dipisahkan native ligand-nya dari
reseptor tersebut dalam format (.pdb).
Meng-upload pada situs SwissDock
Menyiapkan ligan uji yang telah
dipreparasi yang disimpan dalam format

(.mol2) di-upload pada situs SwissDock.
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- Selanjutnya klik “start docking”.

- Hasil docking akan dikirim melalui email
yang telah disubmit sebelumnya.
download dalam bentuk file CSV

(clusters.dock4.csv.)

Analisis hasil

- Melihat hasil docking yaitu AG dan

residu asam amino

Gambar VI1.5 Skema alur penelitian moleckular docking
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/s a member of the wWwPDB, the RCSB PDB curates and annotates FDB data
Q search

The RCSB PDB builds upon the data by creating tools and resources for research
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& Facility, for Biology, IIT Delhi

ime | Group | Publications | Resources | W

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 rules

» Molecular mass less than 500 Dalton

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

« Less than 10 hydrogen bond acceptors

« Molar refractivity should be betwsen 40-130

These filters help in early preclinical develepment 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 Tidak ada berkas dipilih.

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

How to Use the Tool

'=bmail | Contact Us

GambarVI11.9 Tampilan situs Lipinski Rule of Five

C 0} v.pharmaexpert.ru/passonline/ B -9% Yy N @D o =
Way2Drug ==
SERVICES
» Home »  Definitions » Products »  Services » FAQ » Contacts
about biological potential of your compounds.
PASS Online predlcls over 4000 kinds of D\o\ug\ca\ atllv\f‘/. |nclud|ng pnarmacologu:al effects, mechanisms of
action, toxic and adverse effects, interaction with metabolic enzymes and (ranspnners. influence on gene
expression, etc
To obtain the predicted biological activity profile for your compound, only structural formula is necessary; thus, prediction is
possible even for virtual structure designed in computer but not synthesized yet. -
Cc @ © # voww.sdbio-iitd.res.in/software/drugdesign/lipinskijsp - @ e =
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Druglikeness Login Regis

€ Tel: +82-32-212-9550 / Fax: +82-32-212-9572 B2 webmaster@bmdrc.kr
{n} 209, Veritas A Hall, Yonsei University 85 Songdogwahak-ro, Yeonsu-gu, Incheon 21983, Republic of Korea

I

Home  About @ Druglikeness % ADME # Toxicity Community  Commercial

Welcome to the PreADMET Lastest News

G-SFED and Human Nephrotoxicity

N models will be added in Aug 2017
PreADMET is a web-based application for predicting ADME data and building drug-like library using in silico method

PreADMET 2,

.0 is also commercially available in the four editions: Descritpors, Endpoeint, Standard and

Professional 2 PreADMET Ver 2.1 is coming soon in

} L s this month.
Drug-Likeness Prediction §

Lipinski'r rule, lead-like rule, Drug DB like rule
[2008/11] PreADME is one of the

most popular sites by
Cheminformatics.org.

ADME Prediction

caco-2, MDCK. BBB, HIA. plasima protein binding and skin permeability data

[2008/10] New release of PreADMET

Toxicity Prediction
L V2.0 windows version

Ames test and rodent carcinogenicity assay

Gambar VI1.10 Tampilan situs PreADMET
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SwissDock
Swiss Institute of
Bioinformatics
Home T TargetDatabase |  Submit Docking [ Command Line Access T Help Forum T Contact
You might be unable to find PDB native structures but Help
only S3DB prepared structures, via a search by PDB ID
or protein name. We are working to fix this issue. In the Search for a target protein

meantime, you can search protein structural files
directly on the PDB web site, and upload the selected
ones on SwissDock. We are sorry for the
inconvenience. PDB codes, names and aminoacid sequence will be looked for in the PDB
database.
Due to a technical problem, some outputs have been 4
erased before the usual 7 days deadline. We are sorry  Mames will slso be searched or in our database of clean targets
for the i i Please, it your job if it Load a target protein from a URL
was lost.

You can search for targets using a PDB code, a name, an aminoacid
sequence, or even load itfrom a URL.

You can also load a file from a URL, provided that itis either:

« aPDBfile
« a 2P file containing your target protein in the CHARMM format (PSF,
CRD and, if needed, extra RTF/PAR).

Target selection

Search fortargets

iz. PDB code, protein name, sequence, or URL

or upload file (max SMB)

Ligand selection

Search for liaands:

Gambar VI1.11 Tampilan situs SwissDock
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HASIL SCREENING ANTIVIRUS

Tabel VII.1
Screening Senyawa Alkaloid Berdasarkan Aturan PASS-Online

ALKALOID Pa Pi Aktivitas Antivirus

0,321 0,195 | Picornavirus

Cryptospirolepine
ryptospirolepi 0,231 | 0,163 | Adenovirus

0,481 0,059 | Picornavirus

0,349 | 0,055 | Adenovirus

0,285 0,068 | Poxvirus

0,264 | 0,059 | CMV

Isocryptolepine - —
0,206 | 0,134 | Viral entry inhibitor

0,222 | 0,154 | Herpes

HIV-2 reverse
0112 | 0,112 transcriptase inhibitor

0,233 | 0,071 | Antiviral

0,214 | 0,074 | Hepatitis B

Jozipeltine A 0,140 | 0,078 | HIV

0,089 | 0053 | HIV-1integrase
inhibitor

0,437 0,082 | Picornavirus

0,374 0,041 | Adenovirus

0,234 | 0,108 | CMV

0,254 | 0,126 | Herpes

0,214 | 0,106 | Viral entry inhibitor

3C-like protease

Normelicopicine 0,209 0,152 | (Human coronavirus)
inhibitor
0,202 0,156 | Poxvirus
0,130 0,086 HIV-2 reverse

transcriptase inhibitor

0,108 0,031 HIV1 integrase
inhibitor

0,086 0,061 | Trachoma
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Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
. 0,179 | 0,019 | Hepatitis
5 | Isostrychnopentamine
yehnop 0,137 | 0,023 | Hepatitis C
' 0,179 | 0,019 | Hepatitis
6 | Strychnopentamine
yennop 0,137 | 0,023 | Hepatitis C
0,393 0,032 | Adenovirus
0,307 | 0,032 | Hepatitis B
3C-like protease
0,266 | 0,054 | (Human coronavirus)
inhibitor
7 | Liriodenine 0,132 | 0018 | HIV-1integrase
’ ’ inhibitor
HIV-1 integrase
0,131 | 0,017 | (Strand Transfer)
inhibitor
HIV-1 integrase (3'-
0,103 | 0024 Processing) inhibitor
0,219 | 0,070 | Hepatitis B
0,225 | 0,076 | Antiviral
8 | Dioncopeltine A 0,136 | 0083 | HIV
0,193 | 0,185 | Herpes
0,092 | 0,048 |HIV-Lintegrase
inhibitor
0,363 0,074 | Adenovirus
0,192 | 0,189 | Viral entry inhibitor
9 | Dihydronitidine 3C-like protease
0,221 | 0,127 | (Human coronavirus)
inhibitor
0,485 | 0,057 | Picornavirus
10 | Cryptoheptine 0,394 | 0,147 | Adenovirus
0,248 | 0,079 | CMV
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
Simian
0241 | 0,199 n_nmunodeflmency
virus proteinase
inhibitor
10 | Cryptoheptine 3C-like protease
0,225 0,120 | (Human coronavirus)
inhibitor
0,222 0,166 | Influenza
0,197 0,163 | Poxvirus
0,483 0,058 | Picornavirus
11 | Annonidine F 0,221 0,130 | CmMV
0,122 0,110 | HIV
0,199 | 0,159 | Viral entry inhibitor
0122 | 0,022 H'thlt Integrase
12 | Ancistrotanzanine C InNiol qr
HIV-1 integrase
0,071 | 0,046 | (Strand Transfer)
inhibitor
13 | Alstonine 0,081 0,072 | Trachoma
0,410 0,025 | Adenovirus
. 0,195 | 0,094 | Hepatitis B
14 | Chelidonine
0,235 0,194 | Influenza
0,208 0,200 | Influenza A
0,167 | 0,139 | Hepatitis B
HIV-1 integrase
15 | Berbamine 0,064 | 0,051 _(Str_ar_1d Transfer)
inhibitor
HIV-1 integrase (3'-
0,064 0,052 Processing) inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
. . 0,401 0,029 | Adenovirus
16 | Dicentrine 0,228 | 0,063 | Hepatitis B
17 | Cepharanthine 0,264 | 0,143 | Adenovirus
0,298 0,257 | Rhinovirus
0,435 | 0,036 | influenza
18 | Quinine 0,150 | 0,034 | Hepatitis
0,121 | 0,034 | Hepatitis C
0,170 | 0,134 | Antiviral
0,435 | 0,036 | Influenza
0,150 | 0,034 | Hepatitis
19 | Quinidine 0,121 | 0,034 | hepatitis C
0,298 0,257 | Rhinovirus
0,170 | 0,134 | Antiviral
0,471 0,028 | Influenza
i \ 0,163 | 0,026 | Hepatitis
20N " 0,203 | 0,093 | Antiviral
0,130 | 0,027 | Hepatitis C
0,471 0,028 | Influenza
\ -, 0,163 | 0,026 | Hepatitis
21 | Cinchonidine 0,203 | 0,093 | Antiviral
0,130 | 0,027 | Hepatitis C
0,438 0,083 | Picornavirus
0,354 | 0,058 | Herpes
. . 0,271 0,116 | Adenovirus
22 | Dictamine 0,142 | 0,041 | Hepatitis
0,112 | 0,043 | Hepatitis C
0,209 | 0,158 | CMV
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
0,200 0,159 | Poxvirus
HIV-2 reverse
22 | Dictamine ARG transcriptase inhibitor
0,081 | 0,066 HIV-1 integrase
inhibitor
23 | Ellipticine 0,193 | 0,185 | Viral entry inhibitor

0,333 | 0,070 | Herpes

0,365 0,142 | Picornavirus

0,150 | 0,035 | Hepatitis

0,120 | 0,035 | Hepatitis C

0,234 0,159 | Adenovirus

0,203 | 0,176 | CMV

24 | Evolitrine 0,077 | 0073 | HIV-1integrase
inhibitor

3C-like protease
0,275 0,044 | (Human coronavirus)
inhibitor

Simian
immunodeficiency
virus proteinase
inhibitor

0,292 | 0,131

0,379 0,128 | Picornavirus

0,315 | 0,081 | Herpes

0,234 0,158 | Adenovirus

0,127 0,059 | Hepatitis

25 | Fagarine
0,098 | 0,066 | Hepatitis C

0,201 | 0,181 | CmV

0.115 0,026 !—|I\_/-_1|ntegrase
inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
HIV-1 integrase
0,067 | 0,048 | (Strand Transfer)
inhibitor
3C-like protease
i 0,257 | 0,044 | (Human coronavirus)
25 | Fagarine o
inhibitor
Simian
immunodeficiency
0.271 1 0.156 virus proteinase
inhibitor
0,312 | 0,083 | Herpes
0,343 | 0,167 | Picornavirus
0,124 | 0,064 | Hepatitis
0,222 | 0,176 | Adenovirus
0,097 | 0,068 | Hepatitis C
0113 | 0028 HIV1 integrase
inhibitor
B HIV-1 integrase
26 | Skimmianine 0,070 | 0,045 | (Strand Transfer)
inhibitor
3C-like protease
0,259 | 0,063 | (Human coronavirus)
inhibitor
Simian
0262 | 0167 |r_nmunodef|CIency
virus proteinase
inhibitor
0,583 | 0,023 | Picornavirus
. 0,343 0,058 | Adenovirus
21| Cryptolepine 0,275 | 0,074 | Poxvirus
0,283 | 0,203 | Herpes
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
0,225 | 0,078 | Viral entry inhibitor
0,238 | 0,096 | CMV
0,242 | 0,141 | Influenza
0,156 | 0,154 | Antiviral
0,010 | 0,010 | Viral fusion inhibitor
HIV-2 reverse
27 | Cryptolepine 0,135 | 0,080 transcriptase inhibitor
Simian
immunodeficienc
0.267 | 0.161 virus proteinase ’
inhibitor
3C-like protease
0,213 | 0,143 | (Human coronavirus)
inhibitor
0,250 | 0,035 | Viral entry inhibitor
0,323 | 0,192 | Picornavirus
0,249 | 0,140 | Adenovirus
0,212 | 0,150 | CMV
HIV attachment
_ 0.245 1 0,09 | i hiitor
28 | Harmine 3C-like protease
0,257 | 0,066 | (Human coronavirus)
inhibitor
Simian
0,243 0,196 |r_nmunodef|0|ency
virus proteinase
inhibitor
0,297 | 0,091 | Influenza
29 | Harmaline 0,202 | 0,149 | Viral entry inhibitor
0,288 | 0,280 | Rhinovirus
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
Simian
0240 | 0201 n_nmunodeflmency
virus proteinase
29 | Harmaline inhibitor

3C-like protease
0,196 0,182 | (Human coronavirus)

inhibitor
0,302 0,088 | Influenza
30 | Yohimbine 0,352 0,155 | Rhinovirus

0,247 | 0,103 | Influenza A

0,429 0,063 | Rhinovirus

0,384 0,124 | Picornavirus

0,319 0,074 | Adenovirus

0,228 | 0,149 | Herpes

0,213 | 0,149 | CcmMV

31 | Scopolamine 0173 | 0128

Hepatitis B
0,199 | 0,161 | Poxvirus
Simian
0,242 0,198 immunodeficiency

virus proteinase
inhibitor

0,421 0,070 | Rhinovirus

0,373 | 0,041 | Adenovirus

0,421 0,100 | Picornavirus

0,261 | 0,063 | CMV

32 | Atropine 0,210 | 0,137 | Poxvirus

0,222 | 0,165 | Imfluenza

0,168 | 0,137 | Hepatitis B

0,201 | 0,176 | Herpes
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
0,367 | 0,058 | Influenza
33 | Colchicine 0,272 0,067 | Influenza A
0,241 | 0,150 | Adenovirus
0,465 0,067 | Picornavirus
0,359 | 0,037 | Poxvirus
0,324 | 0,076 | Influenza
0,262 | 0,120 | Herpes
0,237 0,122 | Influenza A
0,247 0,142 | Adenovirus
34 | Allantoin 0,160 | 0,149 | Antiviral
Simian
immunodeficienc
400 | OS2 virus proteinase ’
inhibitor
HIV-1 integrase
0,084 | 0,080 | (overall integration)
inhibitor
0,503 0,005 | Adenovirus
0,520 | 0,042 | Picornavirus
0,453 0,047 | Rhinovirus
0,338 | 0,014 | CMV
35 | Trigonelline 0,277 0,073 | Poxvirus
0,219 | 0,093 | Viral entry inhibitor
0,246 | 0,133 | Herpes
0,046 0,026 | Parainfluenza
HIV-2 reverse
0,180 | 0,043 transcriptase inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
HIV-1 integrase
0,101 | 0,058 | (overall integration)
inhibitor
0,089 | 0053 | HIV-1integrasi
inhibitor
HIV-1 integrase
0,064 | 0,084 | (Strand Transfer)
35 | Trigonelline inhibitor
Simian
0338 | 0,089 ir_nmunodeficiency
virus proteinase
inhibitor
3C-like protease
0,245 | 0,083 | (Human coronavirus)
inhibitor
0,576 | 0,025 | Picornavirus
0,423 | 0,040 | Influenza
0,378 | 0,039 | Adenovirus
0,371 0,034 | Poxvirus
0,366 | 0,051 | Herpes
0,274 | 0,064 | Influenza A
_ 0,242 | 0,089 | CMV
36 | Octopamine 0,181 | 0,113 | Hepatitis B
0,194 | 0,181 | Viral entry inhibitor
0,042 | 0,032 | Parainfluenza
HIV-1 integrase
0,220 | 0,010 | (overall integration)
inhibitor
HIV-2 reverse
0,192 1 0,038 transcriptase inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
Simian
0438 | 0037 n_nmunodeflmency
virus proteinase
36 | Octopamine inhibitor
3C-like protease
0,235 | 0,100 | (Human coronavirus)
inhibitor
0,478 | 0,060 | Picornavirus
0,398 | 0,030 | Poxvirus
0,393 | 0,032 | Adenovirus
0,332 | 0,071 | Influenza
0,327 | 0,074 | Herpes
0,242 0,113 | Influenza A
0,201 | 0,151 | Viral entry inhibitor
Simian
37 | Synephrine 0,377 | 0,064 |r_nmunodef|C|ency
virus proteinase
inhibitor
3C-like protease
0,238 | 0,096 | (Human coronavirus)
inhibitor
HIV-2 reverse
0.L°% ol transcriptase inhibitor
HIV-1 integrase
0,103 | 0,056 | (overall integration)
inhibitor
0,415 | 0,076 | Rhinovirus
. 0,375 | 0,047 | Herpes
38 | Capsaicin
P 0,348 | 0,065 | Influenza
0,229 | 0,069 | Viral entry inhibitor
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LAMPIRAN 4
(LANJ UTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
0,231 0,085 | Antiviral
0,164 0,052 | HIV
0,207 0,163 | CMV
0,214 0,181 | Influenza A
0,164 | 0,147 | Hepatitis B
Simian
0,313 0,109 |r_nmunodef|0|ency
virus proteinase
38 | Capsaicin inhibitor
3C-like protease
0,212 | 0,147 | (Human coronavirus)
inhibitor
0,098 | 0041 |HIV-1integrase
inhibitor
HIV-2 reverse
0,135 | 0,094 transcriptase inhibitor
HIV-1 integrase (3'-
0,066 0,050 Processing) inhibitor
0,544 0,034 | Picornavirus
0,408 0,026 | Adenovirus
0,399 0,047 | Influenza
0,340 0,013 | CMV
. . % 0,376 0,121 | Rhinovirus
39 uinolizidine
Q 0,251 | 0,033 | Viral entry inhibitor
0,284 0,068 | Poxvirus
0,289 | 0,099 | Herpes
0,129 0,057 | Hepatitis
0,113 | 0,042 | Hepatitis C
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
Simian
0446 | 0,035 immunodeficiency

virus proteinase
inhibitor

3C-like protease
0,245 | 0,084 | (Human coronavirus)
inhibitor

39 | Quinolizidine Protease (Human
0,020 | 0,011 | cytomegalovirus)
inhibitor

HIV attachment

0372 | 0018 | bibitor

0,173 | 0,048 |HIV-2reverse
transcriptase inhibitor

0,064 0,001 | Viral fusion inhibitor

0,465 | 0,005 | Influenza A

0,437 0,083 | Picornavirus

0,331 | 0,072 | Influenza

0,286 0,101 | Adenovirus

40 | Cytisine 0,212 | 0,141 | Poxvirus
0,197 | 0,191 | CMV
Simian
0311 | 0112 |r_nmunodef|0|ency
virus proteinase
inhibitor
0,407 | 0,044 | Influenza
41 | Tomatidine 0,279 | 0,106 | Herpes

0,249 0,100 | Influenza A

42 | Theonelladin A 0,409 | 0,081 | Rhinovirus

0,389 0,119 | Picornavirus
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
0,297 | 0,031 | CmMV
0,296 | 0,094 | Herpes
0,281 0,103 | Influenza
0,280 | 0,107 | Adenovirus
42 | Theonelladin A 0,220 0,130 Poxvirus
0,214 0,180 | Influenza A
Simian
0,247 | 0190 |r_nmunodef|C|ency
virus proteinase
inhibitor
0,449 0,076 | Picornavirus
0,324 | 0,071 | Adenovirus
0,262 | 0,061 | CMV
0,271 0,078 | Poxvirus
0,239 0,119 | Influenza A
0,248 | 0,134 | Influenza
0,208 | 0,128 | Viral entry inhibitor
0,202 | 0,174 | Herpes
43 | Theonelladin C 0,293 0,267 | Rhinovirus
Simian
0,302 | 0120 |mmunodef|C|ency
virus proteinase
inhibitor
3C-like protease
0,212 | 0,146 | (Human coronavirus)
inhibitor
HIV-2 reverse
0,116 | 0,104 transcriptase inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
HIV-1 integrase
0,068 | 0,047 | (Strand Transfer)
inhibitor
44 | Makaluvamine 0,080 | 0,069 HIVl integrase
inhibitor
HIV-1 integrase (3'-
0,063 | 0054 Processing) inhibitor
0,223 | 0,175 | Adenovirus
0,290 | 0,244 | Picornavirus
HIV-1 integrase
45 | Neoamphimedine 0138 | 0,017 inhibitor
HIV-1 integrase
0,073 | 0,041 | (Strand Transfer)
inhibitor
0,413 | 0,099 | Picornavirus
46 | Granulatimide 0,279 | 0,072 | Poxvirus
0,254 0,126 | Herpes
0,413 | 0,099 | Picornavirus
47 | Isogranulatimide 0,279 | 0,072 | Poxvirus
0,254 | 0,126 | Herpes
0,250 | 0,095 | Poxvirus
0,328 | 0,186 | Picornavirus
0,222 | 0,084 | Viral entry inhibitor
0,243 | 0,135 | Herpes
48 | Rigidin 0,164 | 0,146 | Hepatitis B
HiV-1 integrase
0,129 | 0,037 | (overall integration)
inhibitor
HIV-2 reverse
0.141 1 0,074 transcriptase inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
Simian
48 | Rigidin 0243 | 0,196 | 'Mmunodeficiency
virus proteinase
inhibitor
0,248 | 0,036 | Viral entry inhibitor
3C-like protease
0,219 | 0,131 | (Human coronavirus)
' 4 inhibitor
49 | Coscinamide In
0,473 | 0,005 | HIV attachment
inhibitor
HIV-1 integrase
0,077 1 0073 1 nhibitor
0,290 | 0,099 | Herpes
0,276 0,111 | Adenovirus
0,244 | 0,086 | CMV
0,317 | 0,201 | Picornavirus
0,216 | 0,101 | Viral entry inhibitor
0,115 | 0,078 | Hepatitis
0,096 | 0,069 | Hepatitis C
50 | Asterriquinone HIV-1 integrase
0,102 1 0037 | ;nnibitor
HIV-1 integrase
0,091 | 0,030 | (Strand Transfer)
inhibitor
HIV-2 reverse
e transcriptase inhibitor
HIV-1 integrase (3'-
0,080 | 0,037 Processing) inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
3C-like protease
51 | Topsentin 0,236 | 0,099 | (Human coronavirus)
inhibitor

0,245 | 0,084 | CMV

0,237 | 0,109 | Poxvirus

0,204 | 0,141 | Viral entry inhibitor

52 | Nortopsentin 0271 | 0067 |HIV attachment
' ' inhibitor

3C-like protease
0,254 | 0,071 | (Human coronavirus)
inhibitor

0,360 0,037 | Poxvirus

0,304 0,086 | Adenovirus

53 | Dispacamide 0,282 | 0,104 | Herpes

0,219 | 0,170 | Influenza

0,208 0,198 | Influenza A

0,470 | 0,010 | Adenovirus

0,455 0,073 | Picornavirus

0,392 | 0,039 | Herpes

0,311 0,033 | Antiviral

0,298 | 0,031 | CMV

0,273 | 0,041 | Hepatitis B

54 | Polyandrocarpamine 0,274 | 0,075 | Poxvirus

0,265 | 0,075 | Influenza

0,268 0,113 | Influenza

0,132 | 0,089 | HIV

HIV-1 integrase
0,294 | 0,004 | (overall integration)
inhibitor
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LAMPIRAN 4
(LANJUTAN)
Tabel VI1I.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus
0,126 0,020 HIVl Integrase
inhibitor
HIV-1 integrase (3'-
i Processing) inhibitor
HIV-2 reverse
0,101 1 0.205 transcriptase inhibitor
HIV-1 reverse
54 | Polyandrocarpamine 2,052 | 0s4 transcriptase inhibitor
Simian
0,304 0,118 |mmunodef|0|ency
virus proteinase
inhibitor
3C-like protease
0,221 | 0,218 | (Human coronavirus)
inhibitor
0,462 | 0,011 | Adenovirus
0,364 | 0,143 | Picornavirus
0,235 | 0,102 | CMV
55 |\ 0,200 | 0,096 | Antiviral
0,164 | 0,051 | HIV
3C-like protease
0,223 | 0,123 | (Human coronavirus)
inhibitor
56 | Camptothecin 0,449 | 0,019 | Herpes
. . Tidak Memiliki
57 | Vinblastine Aktivitas Antivirus
. Tidak Memiliki
58 | p-Carboline Aktivitas Antivirus
- Tidak Memiliki
59 | Dragmacidin Aktivitas Antivirus
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LAMPIRAN 4
(LANJUTAN)
Tabel VII.1
Lanjutan
NO ALKALOID Pa Pi Aktivitas Antivirus

_ Tidak Memiliki

60 | Emetine Aktivitas Antivirus
4 Tidak Memiliki

61 | Jatrorrhizine Aktivitas Antivirus
_ Tidak Memiliki

62 | Palmatine Aktivitas Antivirus
. Tidak Memiliki

63 | Tetrandrine Aktivitas Antivirus
64 | Sanguinarine Tk N

g Aktivitas Antivirus
_ Tidak Memiliki

65 | Chelerythrine Aktivitas Antivirus
_ Tidak Memiliki

66 | Berberrubine Aktivitas Antivirus
¥ Tidak Memiliki

67 | Coptisine Aktivitas Antivirus
_ Tidak Memiliki

68 | Berberine Aktivitas Antivirus
oo Tidak Memiliki

g Aktivitas Antivirus
_ Tidak Memiliki

70 | Hydroxycryptolepine Aktivitas Antivirus
) Tidak Memiliki

71 | Chrysopentamine Aktivitas Antivirus
72 | 10-Hydroxyusambarensine Jprel Memilikd

Aktivitas Antivirus




LAMPIRAN 5

HASIL ANALISIS SIFAT FISIKOKIMIA

Tabel VI1.2
Sifat Fisikokimia Native Ligand, Ligan Pembanding dan Senyawa Alkaloid
Berdasarkan Aturan Lipinski’s Rule of Five
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BM

Donor

Akseptor

No Alkaloid (g/mol) Log P H H Ket.
. Tidak
1 | Lovinapir 628 4,33 4 9 Memenuhi
2 | Remdesivir 602 | 231 | 5 13 | Tidak
Memenuhi
3 | HexylcarbamicAcid_7buy 145 1,83 2 3 Memenuhi
N-(2-phenylethyl)
4 methanesulfonamide_5r7y 199 0,63 1 3 Memenuhi
N-(4-tert-butylphenyl)-N-
[(1R)-2-(methylamino)-2-
5 | oxo-1-(pyridin-3-yl) 326 | -0.13 0 5
ethyl]propanamide Memenuhi
10 - Tidak
6 Hydroxyusambarensine 448 5,93 3 > Memenubhi
! : Tidak
7 | Cryptospirolepine 504 5,38 1 3 Memenuhi
. Tidak
8 | Chrysopentamine 595 6,26 4 4 Memenuhi
9 | Isocryptolepine 232 2,2 0 0 Memenuhi
10 | Jozipeltine A 312 -0,05 5 6 Memenuhi
11 | Normelicopicine 315 2,42 0 5 Memenuhi
4 Tidak
12 | Isostrychnopentamine 549 6,46 3 4 Memenuhi
. Tidak
13 | Strychnopentamine 549 6,46 3 4 Memenuhi
14 | Liriodenine 275 1,65 0 4 Memenuhi
15 | Dioncopeltine A 379 3,64 3 4 Memenuhi
16 | Dihydronitidine 349 1,94 0 4 Memenuhi
17 | Hydroxycryptolepine 248 3,48 1 2 Memenuhi
18 | Cryptoheptine 262 2,31 1 1 Memenuhi
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LAMPIRAN 5
(LANJUTAN)
Tabel VII.2
Lanjutan
. BM Donor | Akseptor

No Alkaloid (g/mol) Log P H H Ket.

19 | Annonidine A 368 | 7.26 | 2 0 Tidak
Memenuhi

20 | Ancistrotanzanine C 407 5,18 2 5 Tidak
Memenuhi

21 | Fagaronine 350 4,29 1 4 i
Memenuhi

22 | Alstonine 348 3,37 0 4 .
Memenuhi

23 | Sanguinarine 332 3,43 0 4 .
Memenuhi

24 | Chelerythrine 348 3,72 0 4 )
Memenuhi

25 | Chelidonine 353 2,33 1 6 .
Memenuhi

26 | Berberine 336 2,91 0 4 .
Memenuhi

27 | Berbamine 608 | 523 1 7 Tidak
Memenuhi

28 | Berberrubine 357 25 1 4 .
Memenuhi

29 | Coptisine 320 2,57 0 4 i
Memenuhi

30 | Dicentrine 339 3,18 0 5 .
Memenuhi

31 | Jatrorrhizine 338 3,08 1 4 .
Memenuhi

32 | Palmatine 352 3,38 0 4 .
Memenuhi
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LAMPIRAN 5
(LANJUTAN)
Tabel VII.2
Lanjutan
. BM Donor | Akseptor

No Alkaloid (g/mol) Log P H H Ket.
33 | Tetrandrine 622 | 588 | 0 7 | Tidak
Memenuhi
34 | Cepharanthine 606 | 587 | 0 g | Tdak
Memenuhi
35 | Quinine 324 3,17 1 4 .
Memenuhi
36 | Quinidine 324 3,17 1 4 .
Memenuhi
37 | Cinchonine 294 3,17 1 3 .
Memenuhi
38 | Cinchonidine 294 3,16 1 3 .
Memenuhi
39 | Emetine 480 3,71 1 6 .
Memenuhi
40 | Dictamine 199 2,99 0 3 .
Memenuhi
41 | Ellipticine 246 4,49 1 1 .
Memenuhi
42 | Evolitrine 229 2,99 0 4 .
Memenuhi
43 | Fagarine 229 2,99 0 4 i
Memenuhi
44 | SkKimmianine 259 3,01 0 5 .
Memenuhi
45 | Cryptolepine 232 3,88 0 1 .
yptoiep Memenuhi
46 | Harmine 212 3,03 1 2 .
Memenuhi




99

LAMPIRAN 5
(LANJUTAN)
Tabel VII.2
Lanjutan
. BM Donor | Akseptor

No Alkaloid (g/mol) Log P H H Ket.
47 | Harmaline 214 2,31 1 2 .
Memenuhi
48 | Yohimbine 354 2,65 2 4 .
Memenuhi
49 | Scopolamine 303 0,92 1 5 )
Memenuhi
50 | Atropine 289 1,93 1 3 )
Memenuhi
51 | Colchicine 399 2,59 1 7 .
Memenuhi
52 | Allantoin 158 -2,71 5 7 .
Memenuhi
53 | Trigonelline 137 -1,12 0 2 i
Memenuhi
54 | Octopamine 153 0,38 4 3 i
Memenuhi
55 | Synephrine 167 0,65 3 3 .
Memenuhi
56 | Capsaicin 305 3,79 2 4 .
Memenuhi
57 | Quinolizidine 139 2,02 0 il .
Memenuhi
58 | Cytisine 190 0,5 1 3 .
N Memenuhi
59 | Tomatidine 415 | 537 | 2 3 Tidak
Memenuhi
60 | Theonelladin A 288 | 5,03 2 2 Tidak
Memenuhi
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LAMPIRAN 5
(LANJUTAN)
Tabel VII.2
Lanjutan
. BM Donor | Akseptor

No Alkaloid (g/mol) Log P H H Ket.

61 | Theonelladin C 276 4,87 2 2 .
Memenuhi

62 | Makaluvamine 415 4,04 3 5 .
Memenuhi

63 | Neoamphimedine 313 2,72 0 5 )
Memenuhi

64 | Granulatimide 276 2,08 3 4 .
Memenuhi

65 | Isogranulatimide 276 2,02 2 5 .
Memenuhi

66 | Rigidin 363 3,59 5 7 .
Memenuhi

67 | Coscinamide 407 4,38 3 3 .
Memenuhi

68 | Asterriquinone 506 | 648 | 2 4 | Tidak
Memenuhi

69 | Dragmacidin 580 | 5,96 4 3 Tidak
Memenuhi

70 | Topsentin 342 3,98 4 3 .
Memenuhi

71 | Nortopsentin 454 | 604 | 3 1 | Tidak
Memenuhi

72 | Dispacamide 403 0,98 5 6 .
Memenuhi

73 | Polyandrocarpamine 219 -0,12 5 6 .
Memenuhi

74 | Leucettamine 231 0,82 2 5 .
Memenuhi




101

LAMPIRAN 5
(LANJUTAN)
Tabel VII.2
Lanjutan
. BM Donor | Akseptor
No Alkaloid (g/mol) Log P H H Ket.
75 ) 240 2,89 1 3 i
B-Carboline Memenuhi
76 ) 348 1,92 1 6 i
Camptothecin Memenuhi
77 | Vinblastine 810 | 399 | 3 b PPk
Memenubhi




LAMPIRAN 6

HASIL ANALISIS FARMAKOKINETIK

Tabel VII1.3
Analisis Farmakokinetik Native Ligand, Ligan Pembanding dan Senyawa
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Alkaloid
Berdasarkan PreADMET
Absorbsi Distribusi
Plasma
No Nama Senyawa HIA (%) Cagrc]:r?]-geg)ell Protein
Binding (%0)
1 | Lovinapir 93,802 24,06 ° 89,71°
2 | Remdesivir 38,21° 2,89 ¢ 74,45°
3 | HexylcarbamicAcid_7buy 85,332 11,08 ° 73,92°
N-(2-phenylethyl
4 me(tha?nesusllfona};l?ide_Sr?y 47 7.83" 58,35°
N-(4-tert-butylphenyl)-N-
5 | LAR)-2-(methylamino)-2- 97,64 22.44" 87,14
oxo-1-(pyridin-3-
yl)ethyl]propanamide
6 | 10 -Hydroxyusambarensine 93,722 30,6° 90,09 @
7 | Cryptospirolepine 95,112 52° 97,352
8 | Chrysopentamine 93,022 44,37° 75,33"
9 | Isocryptolepine 1002 53,26° 86,54°
10 | Jozipeltine A 90,062 19,98° 92,242
11 | Normelicopicine 96,172 33,19° 85,37°
12 | Isostrychnopentamine 94,032 37,29 62,63
13 | Strychnopentamine 94,032 37,29° 62,63°
14 | Liriodenine 97,452 27,54° 87,25"
15 | Dioncopeltine A 87,692 20,99° 75,67°
16 | Dihydronitidine 98,032 55,98° 91,022
17 | Hydroxycryptolepine 93,39% 52,58 ° 93,392
18 | Cryptoheptine 97,092 52,81° 90,892
19 | Annonidine A 94,322 32,22° 87,332
20 | Ancistrotanzanine C 96,262 36,42° 85,52 "
21 | Fagaronine 96,842 47,71° 61,8°
22 | Alstonine 97,462 43,06° 53,81°
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LAMPIRAN 6
(LANJUTAN)
Tabel VII.3
Lanjutan
Absorbsi Distribusi
Plasma
No Nama Senyawa HIA (%) Cagr?rcr)]-iei:)ell Protein
Binding (%0)
23 | Sanguinarine 98,22 54,32° 69,46°
24 | Chelerythrine 98,252 55,73° 64,98°
25 | Chelidonine 93,852 19,06° 50,06°
26 | Berberine 97,882 55,57° 58,54 °
27 | Berbamine 97,522 52,69° 82,06°
28 | Berberrubine 96,042 36,04° 57,31°
29 | Coptisine 97,852 54,28° 60,75°
30 | Dicentrine 97,762 56,52° 64,84°
31 | Jatrorrhizine 96,142 46,74° 55,35°
32 | Palmatine 97,922 55,96 ° 58,38°
33 | Tetrandrine 98,062 54,34° 84,2°
34 | Cepharanthine 98,012 54,23° 82,2°
35 | Quinine 96,092 50,17° 59,46°
36 | Quinidine 96,092 50,17° 59,45°
37 | Cinchonine 96,482 52,98° 66,28°
38 | Cinchonidine 96,482 52,98° 66,28°
39 | Emetine 96,592 56,69° 63,09°
40 | Dictamine 08,742 55,85 " 92,082
41 | Ellipticine 95,032 27,78° 86,79°
42 | Evolitrine 97,712 56,36 ° 88,47°
43 | Fagarine 97,712 55,92° 82,37°
44 | Skimmianine 97,892 56,68° 84,15°
45 | Cryptolepine 1002 37,55° 83,88°
46 | Harmine 92,832 42,21° 64,05°
47 | Harmaline 91,812 42,26° 62,09°
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LAMPIRAN 6
(LANJUTAN)
Tabel VII.3
Lanjutan

Absorbsi Distribusi

Plasma

No Nama Senyawa HIA (%) Cagr?rcr)]-iei:)ell Protein

Binding (%0)

48 | Yohimbine 90,732 15,67 ° 66,43°
49 | Scopolamine 95,822 25,72° 24,86°
50 | Atropine 95,42 26,28° 35,26°
51 | Colchicine 96,92 37,44° 65,42 "
52 | Allantoin 35,76° 15,73° 12°
53 | Trigonelline 95,132 21,09° 0P
54 | Octopamine 82,982 17,68° 0P
55 | Synephrine 82,252 02°¢ 3,92°
56 | Capsaicin 92,482 37,37° 92,862
57 | Quinolizidine 1002 25,44° 1002
58 | Cytisine 95,292 24,25° 3,53"
59 | Tomatidine 93,852 53,89° 89,08°
60 | Theonelladin A 96,322 47,14° 1002
61 | Theonelladin C 96,242 45,26" 1002
62 | Makaluvamine 94,01° 20,77° 85,67°
63 | Neoamphimedine 97,452 19,25° 91,982
64 | Granulatimide 89,282 0,22°¢ 89,61°
65 | Isogranulatimide 94,332 0,22°¢ 90,212
66 | Rigidin 72,622 19,77° 88,47°
67 | Coscinamide 92,822 21,16° 95,652
68 | Asterriquinone 96,922 19,34° 96,992
69 | Dragmacidin 93,382 33,81° 99,622
70 | Topsentin 89,092 17,87° 93,092
71 | Nortopsentin 94,212 39,98° 100%
72 | Dispacamide 83,772 13,33" 35,290
73 | Polyandrocarpamine 69,232 21,04° 31,37°
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(LANJUTAN)
Tabel VII.3
Lanjutan
Absorbsi Distribusi
Plasma
N N S - .
0 ama Senyzug HIA (%) Cé(‘rc‘:r?] ze((-::)e” Protein
Binding (%0)
74 | Leucettamine 95,742 21,32° 45,81°
75 | B-Carboline 92,524 11,36° 92,094
76 | camptothecin 96,862 18,5° 79,32°
77 | Vinblastine 94,162 34,11° 46,94 °
Keterangan :
HIA (%) : 70-100 terserap baik?

CaCo-2 (hm sec)

PPB (%)

20-70 terserap cukup®

<20 kurang terserap®

: >70 permeabilitas tinggi 2

4-70 permeabilitas sedang ®

<4 permeabilitas rendah °

: >90 terikat kuat?

<90 terikat lemah®




LAMPIRAN 7

HASIL ANALISIS TOKSISITAS

Tabel VI1.4
Analisis Toksisitas Native Ligand, Ligan Pembanding dan Senyawa Alkaloid
Berdasarkan Aplikasi Toxtree®
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Kroes Karsinogenik Mutagen
No Nama Senyawa . Non (Amest
TCC .
L Genotoksik Test)
1 | Lovinapir e = = -
P Berisiko
2 | Remdesivir San_ggt + + +
berisiko
. : Tidak
3 | Hexylcarbamic Acid Berisiko - - b
N-(2- .
Tidak
4 phenylet_hyl)methanes Berisiko - - 2
ulfonamide
N-(4-tert-
butylphenyl)-N-[(1R)- | .
5 | 2-(methylamino)-2- | . 198K i i i
- Berisiko
oxo-1-(pyridin-3-
yl)ethyl]propanamide
6 10 - Berisiko N ] .
Hydroxyusambarensin | Rendah
. . Berisiko
7 | Cryptospirolepine Rendah + - +
. Berisiko
8 | Chrysopentamine Rendah + - +
. Berisiko
9 | Isocryptolepine Rendah + - +
. g Tidak
10 | Jozipeltine A Berisiko - + -
L Berisiko
11 | Normelicopicine Rendah + - +
. Tidak
12 | Isostrychnopentamine Berisiko + - -
13 | Strychnopentamine Tidak - - -

Berisiko
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LAMPIRAN 7
(LANJUTAN)
Tabel VIIL.4
Lanjutan
Kroes Karsinogenik Mutagen
No Nama Senyawa . Non (Amest
TCC | Genotoksik | conoroksik | Test)
. . Berisiko
14 | Liriodenine Rendah + + +
. 1 Tidak
15 | Dioncopeltine A Berisiko - + -
. - N Berisiko
16 | Dihydronitidine Rendah + + +
. Berisiko
17 | Hydroxycryptolepine Rendah + - +
. Berisiko
18 | Cryptoheptine Rendah + - +
N Berisiko
19 | Annonidine A Rendah + - +
20 | Ancistrotanzanine C T'd?k. - + -
Berisiko
1 Berisiko
21 | Fagaronine Rendah + - -
. Berisiko
22 | Alstonine Rendah - - +
. Berisiko
23 | Sanguinarine Rendah + + +
. Berisiko
24 | Chelerythrine Rendah + + +
25 | Chelidonine s ’ - ]
Berisiko
. Berisiko
26 | Berberine Rendah + + +
. Tidak
27 | Berbamine Berisiko - - -
28 | Berberrubine Berisiko + + +

Rendah
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LAMPIRAN 7
(LANJUTAN)
Tabel VI1.4
Lanjutan
Kroes Karsinogenik Mutagen
No Nama Senyawa TCC Genotoksik Gen%?:ksik (#rer:te)st
29 | Coptisine Eg:;;ﬁo + + +
30 | Dicentrine Tid‘?‘? - + +
Berisiko
31 | Jatrorrhizine ggg;g‘;\o + - "
32 | Palmatine g::g;ﬁo + - +
33 | Tetrandrine ;iec:?st(iko - - +
34 | Cepharanthine ;ieci?sl,(iko - + -
35 | Quinine ;gjr?;ko - - -
36 | Quinidine ;:ac:?skiko - - -
37 | Cinchonine ;ﬁ?skiko - - -
38 | Cinchonidine fak i - _
39 | Emetine ;ieci?sl?ko 2 - -
40 | Dictamine Sggjgﬁo + E +
41 | Ellipticine gg;‘g;‘;" " ] .
42 | Evolitrine g:gg:;]o + - +
43 | Fagarine 22232?10 + - +




109

LAMPIRAN 7
(LANJUTAN)
Tabel VII1.4
Lanjutan
Kroes Karsinogenik Mutagen
No Nama Senyawa TCC Genotoksik GenNo?:ksik (,_A\}reg(ta)st
44 | Skimmianine gg;ﬁ!;o + - +
45 | Cryptolepine gggg;‘?}o + - +
46 | Harmine ggﬁ;!ﬁo + 3 +
47 | Harmaline ;;e(:?sﬁko - - -
48 | Yohimbine e i - _
49 | Scopolamine 22232?10 + - +
50 | Atropine ;;a(i?sl,(iko - - -
51 | Colchicine ;Iedr?.fiko - - .
52 | Allantoin ;Ldr?;ko - - -
53 | Trigonelline ;ﬁ?skiko - ’ -
54 | Octopamine ;iedr?st(iko - - -
55 | Synephrine ;L(jr?;ko F - -
56 | Capsaicin ;‘e‘ﬁs‘jko ; i ]
57 | Quinolizidine ;:e(jr?;ko - - -
58 | Cytisine Tidak - - -

Berisiko
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LAMPIRAN 7
(LANJUTAN)
Tabel VII1.4
Lanjutan
Kroes Karsinogenik Mutagen
No Nama Senyawa . Non (Amest
TCC | Genotoksik | Genotoksik | Test)
o Tidak
59 | Tomatidine Berisiko E - -
60 | Theonelladin A T'd?k. - - -
Berisiko
61 | Theonelladin C T'd".ik - 9 -
Berisiko
62 | Makaluvamine T'd‘?‘k. + + 0
Berisiko
. . Berisiko
63 | Neoamphimedine Rendah + - I
. Berisiko
64 | Granulatimide Rendah + + +
- Berisiko
65 | Isogranulatimide Rendah + - +
o Tidak
66 | Rigidin Berisiko - - .
67 | Coscinamide T'd".’lk. - - -
Berisiko
. Berisiko
68 | Asterriquinone Rendah + - +
. Tidak
69 | Dragmacidin Berisiko - - -
. Tidak
70 | Topsentin Berisiko - + -
. Tidak
71 | Nortopsentin Berisiko - + -
. . Berisiko
72 | Dispacamide Rendah + - +
73 | Polyandrocarpamine Tidak - - -

Berisiko
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(LANJUTAN)
Tabel VII1.4
Lanjutan
Kroes Karsinogenik Mutagen
No Nama Senyawa . Non (Amest
TCC | Genotoksik | ~ootoksik | Test)
74 | Leucettamine T'd?k. E - -
Berisiko
. Berisiko
75 | B-Carboline Rendah + - +
. Berisiko
76 | Camptothecin Rendah - 3 +
77 | Vinblastine Tiaak - - -

Berisiko




112

LAMPIRAN 8

ENERGI BEBAS DAN RESIDU ASAM AMINO RESEPTOR

SRL4

Tabel VIL5
Energi Bebas dan Residu asam amino simulasi molecular docking senyawa
Alkaloid terhadap reseptor Main Protease ID 5RL4

NO Nama Senyawa (AG) Residu Asam Amino
N-(4-tert-butylphenyl)-N-

1 [(1R)-2-(methylamino)-2- 85 ASN 142, CYS 145, GLU 166,
oxo-1-(pyridin-3- ' GLY 143, LEU 141, MET 49
yl)ethyl]propanamide

2> | Lovinapi 10.56 ASN 142, CYS 44, GLU 166, GLY

" U981 143 LEU 27, MET 48, PRO 168
ASN 142, CYS 145, GLU 145, LEU
3 | Remdesivir -10.82 | 167, MET 165, PRO 168, THR 24,
THR 25, THR 26
" ASN 142, CYS 44, GLU 166, HSD
4 | 10 -Hydroxyusambarensine -8.88 41, MET 49, PHE 140
. i ASN 142, CYS 44, CYS 145, GLU

5 | Cryptospirolepine -8.8 166, HSD 41, MET 49

6 | Chrysopentamine -9.21 Sgs 44, CYS 145, MET 49, SER

7 | Isocryptolepine -7.32 'Is\/ISEIEII' 11@% CY S L Y

- CYS 44, GLU 166, LEU 167, MET

8 | Jozipeltine A 9.7 1 49, PRO 168, THR 26, THR 190

9 |N licopici 8.1 CYS 44, CYS 145, GLU 166, GLY

OrMETICONGS "0-12 1143 MET 49, MET 165, LEU

10 |1 h : 9.8 ARG 188, ASN 142, GLU166, LEU
sostrychnopentamine -9. 167, MET 49, MET 165

11 | Strychnopentamine -10.11 '10‘685N 142, GLU 166, MET 49, MET

12 | Liriodenine 754 ,16\6;35N 142, CYS 145, MET 49, MET

13 | Dioncopeltine A -9.8 | ASN 142, GLU 166, MET 165

14 | Dihydronitidine -8.33 (139I6U 166, MET 49, MET 165, THR
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LAMPIRAN 8
(LANJUTAN)
Tabel VIIL.5
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
15 | Hydroxycryptolepine -7.15 | CYS 44, MET 49, MET 165
16 | Cryptoheptine -7.72 | ASN 142, GLU 166, MET 165
17 | Annonidine A 8.4 ,16\685N 142, CYS 145, MET 49, MET
i p CYS 44, GLU 166, HSD 41, MET
18 | Ancistrotanzanine C -9.73 49, MET 165
19 | Fagaronine .8.42 ,lAE;SSN 142, GLU 166, PHE 140, PRO
20 | Alstonine -8.65 | ASN 142, GLU 166
21 | Sanguinarine -8.28 | GLU 166, MET 165, PRO 168
22 | Chelerythrine 887 ,lbgsgN 142, GLU 166, LEU 141, PRO
. CYS 44, GLN 189, MET 49, MET
23 | Chelidonine -8.58 165, THR 190
) ASN 142, GLU 166, LEU 141, PHE
24 | Berberine -8.48 140, PRO 168
. CYS 44, CYS 145, GLU 166, MET
25 Eelbaine 891 | 165 SER 46, THR 25, THR 45
26 | Berberrubine -8.1 | GLU 166, LEU 141, PRO 168
27 | Coptisine -7.98 | ASN 142, GLU 166, MET 165
: ) ASN 142, CYS 44, CYS 145, LEU
28 | Dicentrine -8.75 141, MET 49
- GLU 166, LEU 141, PHE 140, PRO
29 | Jatrorrhizine -8.43 168, THR 190
30 | Palmatine 861 (139IE)U 166, LEU 141, PRO 168, THR
. CYS 145, GLU 166, MET 165, SER
31 | Tetrandrine -9.11 46, THR 25, THR 45
32 | Cepharanthine -7.66 | CYS 145, GLU 166, GLY 143
33 | Quinine -8.21 | GLU 166, PHE 140, PRO 168
34 | Quinidine -8.35 | GLU 166, PHE 140, PRO 168
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(LANJUTAN)
Tabel VIIL5
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
35 | Cinchonine -8.1 | ASN 142, GLU 166, PRO 168
36 | Cinchonidine -8.16 | ASN 142, GLU 166, PRO 168
37 | Emetine -9.97 | GLU 166, MET 166
38 | Dictamine -6.92 | CYS 44, MET 49, HSE 164
. ASN 142, CYS 44, CYS 145, GLY
39 | Ellipticine -7.35 143, MET 49
40 | Evolitrine 718 fgz(ss 145, LEU 141, MET 49, MET
. ASN 142, CYS 145, GLY 143, LEU
¥ .k 729 | 141, MET 165, THR 26
. . GLU 166, HSE 164, MET 165,
42 | Skimmianine -7.62 THR 190
43 | Cryptolepine -7.3 | CYS 44, HSD 41, MET 49
. ARG 188, GLU 166, LEU 141,
44 | Harmine -7.06 MET 165
45 | Harmaline -7.96 | GLU 166, MET 165
46 | Yohimbine 8.46 i:ggs 145, GLN 189, GLU 166, PRO
: ARS 188, ASN 142, GLU 166,
47 | Scopolamine -8.66 MET 49
. ARG 188, GLU 166, LEU 167,
48 | Atropine -8.01 MET 49, MET 165
49 | Colchicine -8.37 | LEU 141, MET 49
50 | Allantoin -6.58 | GLU 14, GLY 15, MET 17
. : ASN 142, GLY 143, MET 165,
51 | Trigonelline -7.13 PHE 140
. ASN 142, GLU 166, HSE 164, LEU
52 | Octopamine -8.02 141, PHE 140
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(LANJUTAN)
Tabel VIL5
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
53 | Synephrine -7.84 | ASN 142, GLU 166, LEU 167
- CYS 145,GLY 143, LEU 167, MET
54 | Capsaicin -8.79 165, PRO 168
55 | Quinolizidine 6.68 ,16\686N 142, CYS 145, LEU 141, GLU
56 | Cytisine -7.3 | GLU 166, LEU 167, PRO 168
or.. CYS 145, LEU 27, MET 49, MET
57 | Tomatidine -8.29 165. THR 24
i GLN 189, GLU 166, LEU 141,
58 | Theonelladin A -9.32 MET 165, PHE 140, THR 190
: ASN 142, CYS 44, HSD 41, GLU
SR fIadin C 975 | 166, LEU 141, MET 49, PHE 140
60 | Makaluvamine -9.81 | GLU 166, MET 49, PHE 140
- ASN 142, CYS 44, CYS 145, GLY
SRR "P"medine 821 | 143, LEU 141, MET 149, MET 165
62 | Granulatimide -7.35 | ASN 142, GLU 166
. ASN 142, CYS 145, GLY 143,
63 | Isogranulatimide -1.74 MET 49
CYS 145, GLN 189, GLY 143,
64 | Rigidin -8.28 | GLU 166, MET 49, MET 165, PRO
168
o ASN 142, GLU 166, PRO 168,
65 | Coscinamide -8.23 MET 165
i, ASN 142, GLY 143, MET 49, MET
66 | Asterriquinone -9.24 165 THR 25
ASN 142, CYS 145, GLN 189,
67 | Dragmacidin -8.57 | GLY 143, MET 165, PRO 168,
THR 26
: CYS 145, GLN 189, HSD 41, MET
68 | Topsentin -7.96 49, MET 165
69 | Nortopsentin 816 fgz(ss 44, GLU 166, MET 49, MET
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(LANJUTAN)
Tabel VIL5
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
. : ARG 188, ASN 142, GLN 189,
70 | Dispacamide 8.78 | 5LU 166, MET 165, PHE 140
71 | Polyandrocarpamine -7.36 | ASN 142, GLU 166, MET 165
\ ARG 188, ASN 142, GLU 166,
72 | Leucettamine -7.93 MET 165, PHE 140
. CYS 44, CYS 145, GLU 166, LEU
73 | B-Carboline -7.43 141, MET 49
: ARG 188, GLU 166, GLN 189,
74 | camptothecin -7.88 MET 49, MET 165
ASN 142, CYS 44, CYS 166, GLU
75 | vinblastine -9.74 | 166, GLY 143, HSD 41, LEU 27,
MET 49, THR 45
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LAMPIRAN 9

ENERGI BEBAS DAN RESIDU ASAM AMINO RESEPTOR

BUY

Tabel VII.6

Residu asam amino simulasi molecular docking senyawa Alkaloid terhadap

reseptor Main Protease ID 7BUY

NO Nama Senyawa (AG) Residu Asam Amino
1 | HexylcarbamicAcid -6.6 | GLU 166, MET 49,MET 165
N ASN 142, CYS 145,GLN 189, GLU
2 | Remdesivir -10.01 166, MET 165. THR 190
. ASN 142, GLU 166, GLY 143,
3 | Lovinapir -10.16 MET 49, MET 165
. ASN 166, CYS 145, GLU 166,
4 | 10 -Hydroxyusambarensine -8.44 MET 49, MET 165
5 | Cryptospirolepine 775 faléu 166, MET 49, MET 165, PRO
6 | Chrysopentamine -9.28 | GLU 166, 49, MET 165, PRO 168
7 | Isocryptolepine -7.21 | MET 49, MET 165, PRO 168
. ¥ ASN 142,CYS 44, GLU 166, GLY
5 VI 953 | 143, MET 165, THR 24, THR 25
9 | Normelicoicine 77 ARG 188, GLU 166, MET 165,
P " | PRO 1668
. CYS 145, GLU 166, GLY 143, LEU
10 | Isostrychnopentamine -8.78 141 MET 49, PRO 168
! CYS 44, CYS 145, GLU 166, MET
11 | Strychnopentamine -8.86 49, MET 165
12 | Liriodenine -7.14 | GLU 166, MET 49, MET 165
13 | Dioncopeltine A -9.1 | GLU 166, MET 165
. - CYS 145, GLY 143, MET 165,
14 | Dihydronitidine -8.27 THR 190
15 | Hydroxycryptolepine -6.78 56\28 145, HSE 41, MET 49, MET
16 | Cryptoheptine 731 ll\IQ%T 49, MET 165, PRO 168, THR
- ASN 142, CYS 145, GLU 166,LEU
17 | Annonidine A -8.11 167, MET 49, MET 165




118

LAMPIRAN 9
(LANJUTAN)
Tabel VII.6
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
18 | Ancistrotanzanine C -9.12 fggs 249, GLU 166, MET 49, MET
] CYS 145, GLU 166, GLY 143, HSE
19 | Fagaronine -8.39 41, MET 165, THR 190
20 | Alstonine -7.99 g:ggs 145, GLY 143, MET 49, MET
21 | Sanguinarine -8.43 | GLU 166, MET 165, THR 190
. CYS 145, GLU 166, MET 165,
22 | Chelerythrine -8.36 THR 190
23 | Chelidonine -7.72 | CYS 145, GLY 143, MET 165
4 GLN 192, GLU 166, PRO 168,
24 | Berberine -8.04 THR 190
25 | Berbamine -8.35 | GLU 166, PRO 168, SER 46
26 | Berberrubine -7.74 | GLU 166, MET 165, PRO 168
N . GLN 192, GLU 166, LEU 141,
27 | Coptisine -8.28 MET 165. THR 190
. ' CYS 145, GLY 143, GLU 166,
28 | Dicentrine -8.09 MET 49, MET 165
.. GLU 166, LEU 141, LEU 167,
29 | Jatrorrhizine -8.14 MET 165, PHE 140, PRO 168
. GLU 166, LEU 141, MET 165,
30 | Palmatine -8.07 PRO168
31 | Tetrandrine .8.87 fgSSN 142, GLU 165, MET 49, MET
; CYS 145, GLN 189, GLU 166, LEU
32 | Cepharanthine -9.26 141, MET 49, MET 165
33 | Quinine -7.9 | GLU 166, MET 165
e ARG 188, CYS 145, GLN 189,
34 | Quinidine 798 | 51U 166, MET 49, MET 165
34 | Quinidine -8.35 | GLU 166, PHE 140, PRO 168
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(LANJUTAN)
Tabel VII.6
Lanjutan

NO Nama Senyawa (AG) Residu Asam Amino
35 | Cinchonine -8.32 | ASN 142, GLU 166
36 | Cinchonidine -7.85 | ASN 142, GLU 166, PRO 168
37 | Emetine -9.56 | GLU 166, LEU 141,PRO 168
38 | Dictamine -6.74 | MET 49, MET 165
39 | Ellipticine -7.05 | ARG 188, MET 49, MET 165
40 | Evolitrine -7.11 | GLU 166, MET 165, PRO 168

. CYS 145, GLY 143, LEU 165,
41 | Fagarine -7.08 MET 141
42 | Skimmianine -7.36 | CYS 145, GLY 143

. GLU 166, LEU 167, MET 49, MET
43 | Cryptolepine -7.25 165, PRO 168
44 | Harmine -6.79 | GLU 166, MET 49, MET 165
45 | Harmaline -7.94 | GLU 166, MET 165, PHE 140
46 | Yohimbine -8.04 | CYS 145, MET 165, PRO 168
47 | Scopolamine 765 CYS 145, GLU 166, GLY 143, LEU
P ' 141, MET 165. SER 144, THR 26

48 | Atropine -8.2 | GLU 166, MET 49, MET 165
49 | Colchicine -8.54 | GLY 143, HSE 41, MET 49
50 | Allantoin -6.63 | ASN 142
51 | Trigonelline 7 ,16\4S4N 42, CYS 145, GLY 143, SER
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(LANJUTAN)
Tabel VI11.6
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
52 | Octopamine -8.13 | ASN 142, GLU 166, PRO 141
53 | Synephrine -7.82 | ASN 142, GLU 166
. CYS 145, GLY 143, LEU 165,
54 | Capsaicin -8.33 MET 165, SER 144
55 | Quinolizidine -6.98 | ASN 142, GLU 166, LEU 141
56 | Cytisine -6.92 | GLU 166, LEU 167, MET 165
57 | Tomatidine -8.14 | CYS 145, MET 49, MET 165
. ASN 142, GLU 166, LEU 141,
58 | Theonelladin A -9.29 MET 49, MET 165, PHE 140
. ARG 188, ASN 142, GLU 166,
59 | Theonelladin C -9.02 THR 190
60 | Makaluvamine -9.62 | GLU 166, MET 49, PHE 140
L CYS 145, GLY 143, MET 49, MET
61 | Neoamphimedine -7.62 165, SER 144
\ . ARG 188, GLU 166, LEU 167,
52 " 128 | MET 165, PRO 168, THR 190
b\ ARG 188, MET 49, MET 165, PRO
63 | Isogranulatimide -6.87 168, THR 190
ARG 188, CYS 145, GLU 166,
64 | Rigidin -7.89 | GLY 143, MET 49, MET 165, THR
190
65 | Coscinamide 85 (136ng 143, HSE 41, MET 49, MET
- ASN 142, GLY 143, MET 49, MET
66 | Asterriquinone -8.2 165, THR 26
ALA 191, CYS 145, GLU 166, HSE
67 | Dragmacidin -7.81 |41, LEU 167, MET 165, PRO 168,
THR 190
68 | Topsentin 752 i;gs 145, MET 49,MET 165, THR
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(LANJUTAN)
Tabel VI1.6
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
: ARG 188, CYS 145, HSE 41, MET
69 | Nortopsentin -7.8 49, MET 165, PRO 168
ASN 142, CYS 145, GLY 143, HSE
70 | Dispacamide -8.57 | 41, LEU 141, MET 49,MET 165,
SER 144
71 | Polyandrocarpamine 73 CYS 145, GLU 166, GLY 143, LEU
y ' 141, MET 165, PHE 140
72 | Leucettamine -7.61 | GLU 166, MET 165, PHE 140
73 | B-Carboline -7.08 | GLU 166, MET 49, MET 165
74 | camptothecin 755 (136L8Y 143, HSE 41, MET 165, PRO
75 | vinblastine -9.29 | GLN 189, GLU 166
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LAMPIRAN 10

ENERGI BEBAS DAN RESIDU ASAM AMINO

Tabel VIIL.7

Residu asam amino simulasi molecular docking senyawa Alkaloid terhadap
reseptor Main Protease ID 5R7Y

NO Nama Senyawa (AG) Residu Asam Amino
1 N-(2-phenylethyl) 6.91 GLN 189, GLU 166, LEU 167,
methanesulfonamide ’ MET 165, THR 190
> | Lovinapir -0.76 CYS 44, GLU 166, HSE 41, LEU
P ' 167, MET 49, MET 165, PRO 168
. CYS 44, GLU 166, MET 49, PRO
3 | Remdesivir -9.61 168. SER 46. THR 46
4 | 10 -Hydroxyusambarensine -7.84 (Z:SYS 44, GLU 16008 HR
5 | Cryptospirolepine -7.87 | MET 49, MET 165
. CYS 145, GLU 166, MET 49,
6 | Chrysopentamine -9.2 SER 46
7 | Isocryptolepine -6.9 | ASN 142, GLU 166, MET 165
ARG 188, ASN 142, CLA 6, CYS
8 | Jozipeltine A -8.97 | 44, GLN 189, GLU 166, PRO
168, THR 26, THR 190
9 | Normelicopicine -7.58 | GLU 166, THR 190
. CLA 6, CYS 145, GLU 166, LEU
10 | Isostrychnopentamine -8.55 141, MET 49, MET 165, THR 25
. GLU 166, MET 49, MET 165,
11 | Strychnopentamine -8.54 THR 25. THR 26
by . GLU 166, LEU 167, MET 165,
12 | Liriodenine -7.13 PRO 168.THR 190
: . ASN 142, CYS 44, GLU 166,
13 | Dioncopeltine A -9.05 HSE 41, MET 49
: - ARG 188, GLU 166,MET 165,
14 | Dihydronitidine -7.62 PRO 168
15 | Hydroxycryptolepine -6.99 | GLU 166, ME 165
: ASN 142, GLU 166, MET
16 | Cryptoheptine -7.34 49 MET 165
17 | Annonidine A -8.03 | CYS 145, MET 49, MET 165
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LAMPIRAN 10
(LANJUTAN)
Tabel VII.7
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
. . CLA 6, GLN 189, GLU 166, MET
18 | Ancistrotanzanine C -8.95 49, MET 165, THR 25
19 | Fagaronine -8.6 | GLU 166, MET 165, PRO 168
20 | Alstonine -7.82 | GLN 189, MET 49, MET 165
21 | Sanguinarine -8.5 | GLU 166, MET 165, PRO 168
22 | Chelerythrine -8.78 %‘A 6, GLU 166, ME T'49, SER
23 | Chelidonine -7.77 | GLU 166, PRO 168
24 | Berberine -8.67 | ARG 188, CYS 145, MET 49
] CLA 6, GLU 166, MET 165, PRO
25 | Berbamine -9.95 169, SER 46
26 | Berberrubine -8.4 | CYS 44, CYS 145, SER 46
o CYS 145, GLU 166, MET 165,
27 | Coptisine -8.3 PHE 140
28 | Dicentrine -7.64 | GLU 166
.. GLU 166, LEU 141, PHE 140,
29 | Jatrorrhizine -8.57 PRO 168. THR 190
. ARG 188, CYS 145, GLU 166,
30 | Palmatine -8.74 MET 49
] ARG 188, CYS 44, CYS 145,
31 | Tetrandrine -10.09 CLA 6, GLU 166, SER 46
32 | Cepharanthine 95 %‘A 6, GLU 166, MET 49, SER
.. ARG 188, CLA 6, GLU 166,HSE
33 | Quinine -9.14 41, MET 165
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LAMPIRAN 10
(LANJUTAN)
Tabel VII.7
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
34 | Quinidine -8.98 | CLA 6, HSE 44, LEU 141
. ] CLA 6, CYS 145, HSE 41, GLU
35 | Cinchonine -8.88 166, MET 165
36 | Cinchonidine -8.78 (1:EI‘>_5A 0, SR ™ 164, MET
) ASN 142, CLA 6, GLU 166, MET
87 JEmeting -10.49 1 165 SER 46, THR 24
38 | Dictamine 6.75 fggs 145 HSE 41, GLU 166, MET
w . ASN 142, CYS 145, GLU 166,
39 | Ellipticine -6.79 MET 165
1l ARG 188, CYS 145, GLU 166,
s 128 || EU 141 MET 49, MET 165
\ CYS 145, GLU 166, MET 49,
41 | Fagarine -71.24 MET 165
B\ ARG 188, CYS 145, GLU 166,
42 | Skimmianine -7.27 LEU 141, MET 165
) ASN 142, GLU 165, MET 49,
43 | Cryptolepine -7.23 MET 165
. GLU 166, LEU 141, MET 49,
44 | Harmine -6.86 MET 165
. ASN 142, GLU 166, LEU 141,
45 | Harmaline -8.56 MET 165, PHE 140
. CLA 6, GLU 166, MET 49, SER
46 | Yohimbine -8.8 46, THR 25
47 | Scopolamine -7.73 | HSE 164, SER 46, MET 49
) CLA 6, GLU 166, HSE 164, MET
48 | Atropine 8.67 | 165, PRO 168, THR 190
49 | Colchicine 837 LCS(S 44, GLU 166, HSE 41, MET
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LAMPIRAN 10
(LANJUTAN)
Tabel VIIL.7
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
50 | Allantoin -6.8 | ASN 142, PHE 140
51 | Trigonelline -7.03 | ASN 142, LEU 141, PHE 140
. ASN 142, GLU 166, LEU 141,
52 | Octopamine -8.11 PHE 140
53 | Synephrine -7.85 | ASN 142, CLA 6, MET 165
- CYS 145, HSE 41, GLN 189,
54 | Capsaicin -8.17 GLU 166, THR 190
. ASN 142, GLU 166, LEU 141,
55 | Quinolizidine -7.68 PHE 140
56 | Cytisine -7.87 | ASN 142, CLA 6, MET 49
- ARG 188, CYS 145, MET 49,
57 | Tomatidine -7.98 THR 24
. ASN 142, GLU 166, LEU 141,
58 | Theonelladin A -9.83 PHE 140, PRO 168
. GLN 189, GLI 166, LEU 167,
59 | Theonelladin C -9.6 PRO 168, THR 190
60 | Makaluvamine -10.75 | GLU 166, PHE 140, PRO 168
. ARG 188, GLN 189, GLU 166,
61 | Neoamphimedine -7.85 PRO 168, THR 190
. ARG 188, GLN 189, GLU 166,
62 | Granulatimide -7.13 MET 165, PRO
- GLN189, GLU 166, MET 49,
63 | Isogranulatimide -6.76 MET 165, PRO 168, THR 190
L ARG 188, CYS 145, GLU 166,
64 | Rigidin -7.42 MET 165
. GLU 166, HSE 41, LEU 167,
65 | Coscinamide 811 MET 49, PRO 168, THR 190
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LAMPIRAN 10
(LANJUTAN)
Tabel VIIL.7
Lanjutan
NO Nama Senyawa (AG) Residu Asam Amino
- CYS 145, GLU 166, MET 49,
66 | Asterriquinone -8.14 MET 165, PRO 168
4 CLA 6, CYS 44, MET 165, PRO
67 | Dragmacidin -8.8 168, SER 46, THR 45
. CYS 145, GLU 166, MET 165,
68 | Topsentin -7.62 PRO 168, THR 190
. ARG 188, CYS 145, GLU 166,
69 [RRgOPgytin -89 | | EU 167, MET 165, PRO 168
ARG 188, ASN 142, GLN 189,
70 | Dispacamide -8.23 | GLU 142, MET 165, PHE 140,
PRO 168
. ASN 142, GLU 166, MET 165,
71 | Polyandrocarpamine -7.22 PHE 140
. ARG 188, CYS 145,GLU 166,
72 | Leucettamine -7.68 MET 165, PHE, 140
73 | B-Carboline -7.07 | CYS 145, GLU 166, MET 49
74 | camptothecin -7.45 | GLA 6, GLU 166, MET 49
75 | vinblastine -9.23 | GLU 166
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STRUKTUR 2 DIMENSI DAN 3 DIMENSI

SENYAWA ALKALOID

Tabel VII.8

Struktur 2 Dimensi dan 3 Dimensi Alkaloid

SENYAWA

STRUKTUR 3D

10 —Hydroxyusambarensine

STRUKTUR 2D

Cryptospirolepine

Isocryptolepine

Jozipeltine A

Normelicopicine
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(LANJUTAN)
Tabel VI11.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
Isostrychnopentamine
Strychnopentamine PN
Liriodenine
e '

Dioncopeltine A

Dihydronitidine

Hydroxycryptolepine
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(LANJUTAN)
Tabel VI11.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
Cryptoheptine ; ¥
" H o
Annonidine A H
H .H H”(‘) H
H /‘:‘ Y "
Ancistrotanzanine C 7oA

Fagaronine

Alstonine

Sanguinarine
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(LANJUTAN)
Tabel VII.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
H " L/ \‘/
o
Chelerythrine N =y
H (i H H
Chelidonine j 8!
Berbamine { Iy
2.
HH. /u\ H H _;:H
Berberrubine b -
A - .H
Coptisine " -?\O/ B
Dicentrine ) .
/ \ H oot
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(LANJUTAN)
Tabel VII.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
K=t ")
Jatrorrhizine L
WA—d (
o D
Palmatine ) <
Tetrandrine { " ) )l‘l
o
" \\‘(l )“‘H'
Cepharanthine H
b
Quinine P
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(LANJUTAN)

Tabel VII.8

Lanjutan

SENYAWA STRUKTUR 2D STRUKTUR 3D

Quinidine .
Cinchonine " H "
AN
H "E) H
Cinchonidine " { g
el
Emetine et )

¥ -,

Dictamine ¥ (

H |

Ellipticine
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(LANJUTAN)
Tabel VI11.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
O ! 7_70\
Evolitrine ) !
H | H
H ; S~ H
HH —Q\
Fagarine \ "
\ H
H ! H ?/ H
N oy h -
Skimmianine .
H | H
Cryptolepine H
H ! d’ "
Harmine )
Harmaline | e
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(LANJUTAN)
Tabel VI1.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
S
Yohimbine R -
Scopolamine . ) '
H H'H"" "
Atropine '
Colchicine " ~
H fi
= ! H
Allantoin T
H \}3
H H
/D
Trigonelline " \ Ny
H H
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(LANJUTAN)
Tabel VII.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
Octopamine j '
HD H AQH
H\ /H
- C\“ SN
Synephrine Ho ) —d
y p HH )/N\ /‘/H \7\/, i
Capsaicin
Quinolizidine
Cytisine
Tomatidine

Theonelladin A
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(LANJUTAN)
Tabel VI11.8
Lanjutan
SENYAWA STRUKTUR 2D \ STRUKTUR 3D
Theonelladin C vy v wwer /
Makaluvamine ,
! om
Neoamphimedine . )
e I
Granulatimide o
Isogranulatimide H
o o
Rigidin .
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(LANJUTAN)
Tabel VII.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
Coscinamide
Asterriquinone
Dragmacidin
(Il"
Topsentin ) " \
Nortopsentin o {
7
. . w2 R
Dispacamide / a1 sy

Polyandrocarpamine
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LAMPIRAN 11
(LANJUTAN)
Tabel VII.8
Lanjutan
SENYAWA STRUKTUR 2D STRUKTUR 3D
o ) q 4
Leucettamine H e
B-Carboline . .
Hn “;4 ! " '
o
i S \o
camptothecin e =
U A, 0
e/ P rg
vinblastine RN
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