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ALUR PENELITIAN

Penyiapan struktur makromolekul Penyiapan struktur ligan senyawa ligan alami,
reseptor antihiperglikemia senyawa daun jambu mawar dan senyawa obat

Pengunduhan struktur dari Pengunduhan struktur ligan dari situs
Protein Data Bank (PBD) PubChem dengan format (.sdf)

[ Output : Reseptor.pdb ] Konversi struktur dengan program
| Discovery Studio Visualizer

Pemisahan dari molekul air :
dan ligan dengan program [ Output : Ligan.pdb ]
Discovery Studio Visualizer

Optimasi dengan AutoDock pengaturan number of active torsion
Tools berupa penambahan |

atom hidrogen
| [ Output : Ligan.pdbqt ]

| [ Optimasi dengan AutoDock Tools berupa J

[ Output : Reseptor.pdbgt

[ Validasi metode dengan redocking reseptor dengan ligan alami ]

[ Penambatan molekul menggunakan AutoDock Tools 4.2 ]

[ Analisis dan visualisasi penambatan molekul J

Output : RMSD hasil validasi, AG dan interaksi ikatan serta
uji pre-ADMET, Lipinski’s Rule of Five

Gambar 1.1 Alur penelitian
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DAUN JAMBU MAWAR

Gambar I1.1 Daun jambu mawar
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STRUKTUR 3D RESEPTOR

Gambar 111.2 Reseptor Aldosa reductase
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Gambar 111.3 Reseptor Dipeptidyl peptidase-1V
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LIGAN ALAMI

1,4-DEOXY-4 - ((5-HYDROXYMETHYL-2,3,4-TRIHYDROXYCYCLOHEX-5,6-
ENYL) AMINO) FRUCTOSE
Gambar 1V.1 Ligan Alami dari Reseptor Alpha-Glukosidase

2’-monophosphoadenosine 5 diphosphoribose
Gambar 1V.2 Ligan Alami dari Reseptor Aldosa reduktase
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6-[(3s)-3-aminopiperidin-1-yl]-5-benzyl-4-oxo-3-(quinolin-4-ylmethyl)-4,5-
dihydro-3h-pyrrolo [3,2-D] pyrimidine-7-carbonitrile
Gambar V.3 Ligan Alami dari Reseptor Dipeptidyl Peptidase-1V (DPP-1V)
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STRUKTUR 2D LIGAN UJI

X

OH

N

.

Gambar V.1 4-Quinolinol-4-ethenyl-1-ethyldecahydro-2-methyl
\/

Si—

/

(0]

dll[e

H
HO

‘\\\OH
ﬁ 0/

“oH
Gambar V.2 Octadecanoic acid

OH

Gambar V.3 1-Deoxy-d-mannitol

Gambar V.4 3-methyl-2-methylsulfanyl-5-nitro-6-pyridin-4-ylpyrimidin-4-one
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Br OH

Q )
) O

HO Br

Gambar V.5 2,6-dibromo-4-[2-(3,5-dibromo-4-hydroxyphenyl)propan-2-
yl]phenol

Gambar V.6 4-Cyclopropylmethylbenzonitrile
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Gambar V.7 Caryophyllen alcohol(32)-4,8,11,11-tetramethylbicyclo [7.2.0]
undec-3-en-5-ol)

Cl

Gambar V.8 4-Methylbenzyl chloride, 1-(Chloromethyl)-4-methylbenzene
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E

Gambar V. 9 Methyl 18-fluorooctadecanoate

o/\/\/\/\/\/\/\/\/

Gambar V. 10 E-15-Heptadecenal

\
‘\\\\\\\

Gambar V. 11 2,6,10-trimethyl, 14-ethylene-14-pentadecne
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N
S
S
S

Gambar V. 12 3,7,11,15-Tetramethyl-2-hexadecen-1-ol (2-Hexadecen-1-ol,
3,7,11,15-tetramethyl)

o)
e WWV
0
Gambar V. 12 Hexadecano ic acid, methyl ester (palmitic acid

HOWW\/\/\/\
0
Gambar V.13 pentadecylic acid

o]
/ \H/\/\/\/E/\:/\/\
o]
Gambar V.14 Methyl (9Z,127)-9,12-heptadecadienoate
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HOW

0
Gambar V. 15 5,9,12-octadecatrienoic acid

Gambar V.16 3,7,11,15-Tetramethyl-2-hexadecen-1-ol

Gambar V. 17 Tetradecanoic acid, 12-methyl-, methyl ester
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Gambar V.18 Ethyl (9E,12E)-9,12-octadecadienoate

~_ >0 G

Gambar V. 19 Butyl (9E,12E,15E)-9,12,15-octadecatrienoate

o
/
O=—N"*

NH

/

Br = N

O OH

Gambar V. 20 4-bromo-5-nitro-1h-pyrazole-3-carboxylic acid
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(@)

OH

Gambar V. 21 1-O-hexadecylglycerol — bis-trimethylsi

OH

Gambar V. 22 3-Pentadecylphenol

P a2 e S T e NN

Gambar 23 N-Tetracosane
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Gambar V. 24 beta.-Humulene Gambar V. 25 Methyl (2)-5,11,14,17-
eicosatetraenoate

Z

N

Gambar V. 26 methyl (4R,9R,10R,15R)-4- (cyanomethyl) -4,9,10-trimethyl-3-
[2-methyl-1-0x0-1-(1,3-thiazol-2-ylamino)
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(o]
e
(o]
y /

Gambar V. 27 2-[2-[2-(4-nonylphenoxy) ethoxy] ethoxy] ethanol
N N
\— N = o}

NH, oW

Gambar V. 28 Ethyl 7-amino[1,2,4]triazolo[1,5-a] pyrimidine-6-carboxylate(, 7-
amino-, ethyl ester)
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HO

Gambar V. 29 1H-Indole-2-carboxylic acid Gambar V. 30 2,6,10,14,18,22-
Tetracosahexaene

HO OH

Gambar V.31 2,5-Di-tert-amylhydroquinone(79-74-3;(Santouar A)
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Gambar V.32 (Z2)-7-Hexadecenal

0]

Gambar V. 33 S-Ethyl ethanethioate Gambar V. 34 Przewaquinone F; 96839-
31-5
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HO OH

Gambar V. 35 1,4-Benzenediol, 2,5-bis (1,1-dimethylethyl)

N

X
P OH

)

Gambar V. 36 Quinoline-3-carboxylic acid
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L7} '/, ////

HO OH

Gambar V. 37 alpha.-Tocopherol-.beta.-D-mannoside (2,5,7,8-Tetramethyl-2-
(4,8,12-trimethyltridecyl)-3,4-dihydro-2H-chromen-6-yl hexofuranoside)
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Gambar 38 Stigmast-5-en-3-ol



LAMPIRAN 6

SITUS DAN APLIKASI

€ 2> C @ rcshorg w '

RCSB PDB  Deposit + Search v Visualize v  Analyze ownload v Leam v More v

16713 0gic: =

67132Biokgical Erter search termls)
icromolecular Structures

Enabiing in

N K Research and Education Advanced Search | Browse Annotations

weoes: [ i () e (6voo I
A Structural View of Biology

This resource is powered by the Protein Data Bank archive-information about the
3D shapes of proteins, nucleic acids, and complex assemblies that helps
students and all aspects of i and

from protein synthesis to health and disease.

PROTEIN DATA B

EMDita

# Deposit

Q s h As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.
earch

The RCSB PDB builds upon the data by creating tools and resources for
research and education in molecular biology. structural biology. computational
E Visualize biology, and beyond.

Analyze

CORONAVIRUS

& Download

Gambar VI. 1 Tampilan situs Protein Data Bank (PDB)

C @& pubchem.ncbinim.nihgov 4 O

National Library of Medicine

National ¢ Biotechnology Information

Pub@ hem About  Blog Submit Contact

Explore Chemistry

Quickly find chemical information from autheritative sources

Browse 3 i i X

Try aspirin EGFR C9HBO4 57-27-2 © Cl [C3HE0/c1-3(2)4/h1-2H3

Gambar VI. 2 Tampilan situs Pubchem
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C O Notsecure | sclbio-itd resin/software/drugdesign/lipinski jsp#anchortag * @

- Supercomputing Facility for Bjoinformatics & Computational Biology, I Delhi

| Hiome | Group | Publications | Resc

Lipinski Rule of Tive
Lipinski rule of 5 helps in distinguishing between drug like and non drug like molecules. 1t predicts high
probability of success or failure due to drug likeness for molecules complying with 2 or more of the
Tallowing rules

Molecular mass less than 500 Delton
High lipophilicity (expressed as LogP less than 5)
Less Hhen 5 hydrogen bong donors

Less than 10 hydrogen bond acceptors

Molar refractivty shold be between 40-130

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

Step 1: Input Drug File.

Input PDB file  Choose Fie |No file chosen

Step 2 : Input pH Value

pHValue 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

Gambar VI. 3 Tampilan situs Lipinski’s Rule of Five

C & preadmetbmdrckr b4 ' H

L mol and sd file

q)r A 'I' { +8223939550~1 B2 webmaster@bmdrc.kr
e {2} B138A, YONSEI ENGINEERING RESEARCH COMPLEX, YONSEI UNIVERSITY, SEOUL, REPUBLIC OF KOREA.

® Druglikeness  §f ADME & Toxicity ~ Community ~ Commercial

Home  About

Molecular de:

Welcome to the PreADMET Lastest News

PreADMET is a web-based application for pred

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

ting ADME data and building drug-like library using in silico methed.

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

Prafessiona

F PreADMET Ver 2,1 is coming soon in
* this month

Drug-Likeness Prediction H
S
Lipinski'r rule, lead-like rule, Drug DB like rule

m ADME Prediction
WIDCK, BBB, HIA, plasima pre binding and skin permeability data

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

[2008/101 New release of PreADMET

Gambar VI. 4 Tampilan situs PreADMET
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File Edit View Chemistry Structure Sequence Chart Scripts Took Window Help

LC SV EITE T T Pharmacophores | Small Molecules | X-ray | My Tools
2] Jisplay Style (]

SNew - B

Tooks B 8 | [+ DS Wekome B
View Interactions.

Define the receptor and
ligand.

Step through ligonds.
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Display receptor-figand
s et ctions p—— Upgpae now

e

My Recent Tool Panels

Display receptor surfaces.
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receptor and ligand.
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diagyam,

S
Define and Edit Binding Support Rdditional Resources Help
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Gambar 1V. 5 Tampilan aplikasi Discovery Studio Visualizer®

File 30 Graphics Edit Select Display Color Compute Hydrogen Bonds Grid3D Help
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ADT42 Ligand Flexible Residues  Grid  Docking Run  Analyze
iy
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DashBoard | AniMol | Tools
Sel llevo v
R A7z SLBCRMSLCI

¥ All Molecules Sh%%%%% 7V
Current Selection NN VY

Gambar VI. 6 Tampilan aplikasi AutoDock Tools®
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Gambar VI. 7 Tampilan aplikasi Chemdraw Office®
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Gambar VII.1 Hasil visualisasi tumpang tindih ligan alami dari Reseptor o-
glukosidase dari hasil kristalografi sinar-X (hijau) dengan ligan hasil

redocking (biru)
PHE

o A1427

ASP

g METR Gvr

7 s~ iaue
! . ;’iRG}
"'Aﬁi "L ‘Eﬂ ARG
b = A:1582
R - P - TRP
A:1159 . = A:1523

A:1418
% TRP .2 g &Y HIS
-~ A:1355 ASP < A:1584
“{‘ 420 .
s -
} =,
Adss Jessos @2»;;
GLN TRP P HE N
A:1158 A1369 ALSS9
ILE
PHE
A-1560 A1315
TYR
LYs 5 ILE
A1164 LF A1280
Interactions
:l van der Waals D Sulfur-X
- Salt Bridge - Unfavorable Donor-Donor
- Attractive Charge [:I Pi-Alkyl

- Conventional Hydrogen Bond

Gambar VII. 2 Hasil visualisasi interaksi ligan alami dengan Reseptor
glukosidase
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Gambar VII. 3 Hasil visualisasi tumpang tindih ligan alami dari Reseptor Aldosa
Reduktase dari hasil kristalografi sinar-X (hijau) dengan ligan hasil
redocking (biru)

Interactions
I:I van der Waals I:I Carbon Hydrogen Bond
- Salt Bridge - Unfavorable Donor-Donor
- Attractive Charge D Alkyl

|:| Pi-Alkyl

- Conventional Hydrogen Bond

Gambar VII. 4 Hasil visualisasi interaksi ligan alami dengan Reseptor Aldosa
Reduktase
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Gambar VII. 5 Hasil visualisasi tumpang tindih ligan alami dari Reseptor
Dipeptidyl peptidase-1V (DPP-4) dari hasil kristalografi sinar-X
(hijau) dengan ligan hasil redocking (biru)

. .

iz ASM TYR

a= B710  BS47

GLU

B:205 ARG

B:125

Interactions
I:I van der Waals - Pi-Cation
- Salt Bridge I:I Pi-Doner Hydrogen Bond
- Attractive Charge - Pi-Pi Stacked
- Conventional Hydrogen Bond - Pi-Pi T-shaped
I:I Carbon Hydrogen Bond I:I Pi-Alkyl

Gambar VII. 6 Hasil visualisasi interaksi ligan alami dengan Reseptor Dipeptidyl
peptidase-1V (DPP-4)
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Tabel 1.1
Grid Box, RMSD, Nilai Ikatan Energi, dan Ligan Alami

Kode Grid Box | RMSD Ikatan Energi ngas
Reseptor Ligan Alami

X :-31,734

5NN8 | Y : 35,646 1,55 A -8,78
Z 26,388
X 24,874

3BCJ | Y :65,708 0,69 A -15,83
Z:81,931
X:19,851

4A5S | Y :7,263 0,49 A -14,93
Z:2542




LAMPIRAN 8

HASIL PENAMBATAN MOLEKUL

79

Tabel 11. 1
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor a-
glukosidase
IIEl;aetfgr: ggian Residu
No Senyawa/Ligan (AG) I_katan Asam Amino KI (uM)
Hidrogen
kcal/mol
ASP1279,
. . ASP1157,
4 e 8,78 5 ARGI510, | 0,36874
(acarbose) LYS1460,
ASP1526
4-Quinolinol-4-
ethenyl-1-
L1 ethyldecahydro-2- 8,28 - - 231
methyl
LY S1460,
2. | Glucitol,6-O-nonyl -4,24 3 ASP1157, 782,31
ASP1526
3-methyl-2-
methylsulfanyl-5- ASP1279,
E nitro-6-pyridin-4- 6,70 2 ASP1526 -
ylpyrimidin-4-one
2,6-dibromo-4-[2-
4. | (3:5-dibromo-4- 6,76 1 ASP1526 | 1101
hydroxyphenyl)prop
an-2-yl]phenol
4-
5. | Cyclopropylmethylb -5,82 1 ARG1510 54,64
enzonitrile
Caryophyllen
alcohol(32)-
6. 4,811,11- 7,28 1 ASP1526 | 4,62
tetramethylbicyclo
[7.2.0] undec-3-en-
5-ol)
4-Methylbenzyl
chloride, 1-
7 (Chloromethyl)-4- 4,74 ) ) 336,46
methylbenzene
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Tabel 11. 1
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor a-
glukosidase
8. Methy) 18- 4,57 1 ARG1510 | 446,78
fluorooctadecanoate
9. | E-15-Heptadecenal -5,74 1 LYS1460 62,17
2,6,10-trimethyl, 14-
10. ethylene-14- -6,27 - - 25,55
pentadecne
3,7,11,15-
Tetramethyl-2-
hexadecen-1-ol (2- ASP1157,
111 Hexadecen-1-ol, 6,74 & Lysiaeo | ‘137
3,7,11,15-
tetramethyl)
Hexadecano ic acid,
12. methyl ester -5,23 - - 147,73
(palmitic acid)
.. ASP1157,
13. pentadecylic acid -4,66 2 LY'S1460 382,72
Methyl (92,122)-
14. 9,12- -5,88 1 LY S1460 48,97
heptadecadienoate
5,9,12- ASP1157,
15 octadecatrienoic acid = 2 LYS1460 33
3,7,11,15-
16. |  Tetramethyl-2- 6,57 2 ASPLIST, | 15 39
LY S1460
hexadecen-1-ol
Tetradecanoic acid,
17. | 12-methyl-, methyl -5,50 1 LYS1460 93,15
ester
19, | EtYI (9E,12E)-9,12- 1 o2, 1 LYS1460 | 64,60
octadecadienoate
Butyl (9E,12E,15E)-
19. 9,12,15- -4,91 1 LY S1460 253,11
octadecatrienoate
4-bromo-5-nitro-1h-
20. pyrazole-3- -2,98 2 ASP1157, 6530
carboxylic acid LY S1460
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Tabel 11. 1
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor a-
glukosidase
1-O-
21. | hexadecylglycerol - -4,15 ASP1157 911,33
bis-trimethylsi
ASP1157,
22. | 3-Pentadecylphenol -6,53 LY'S1460 16,41
23. N-Tetracosane -5,14 - 169,57
24. beta.-Humulene -6,95 - 8,07
Methyl (Z)-
25. 511,14,17- -6,65 LYS1460 13,36
eicosatetraenoate
methyl
(4R9R,10R,15R)-4-
(cyanomethyl) -
26. | 4,9,10-trimethyl-3- -8,38 LYS1460 0,72046
[2-methyl-1-ox0-1-
(1,3-thiazol-2-
ylamino)
2-[2-[2-(4-
A JRY!Phenoxy) 5,26 TRP1369 | 140,23
ethoxy] ethoxy]
ethanol
Ethyl 7-
amino[1,2,4]triazolo ASP1279,
28. | [1,5-a] pyrimidine-6- -6,65 ASP1420, 13,36
carboxylate(, 7- ASP1526
amino-, ethyl ester)
1H-Indole-2- LY S1460,
29. carboxylic acid - ASP1157 959,06
2,6,10,14,18,22-
30- 1 Tetracosahexaene e ) 517
2,5-Di-tert-
31 amylhydroquinone(7 -7,09 ASP1526 6,39
" | 9-74-3;(Santouar A)
32. | (Z)-7-Hexadecenal -5,43 LYS1460 104,44
S-Ethyl
33. ethanethioate 3,54 ) 2550
Przewaquinone F; ASP1157,
34 96839-31-5 137 Lysise0 | %
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LAMPIRAN 8
(LANJUTAN)
Tabel 11. 1
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor a-
glukosidase
1,4-Benzenediol,
35. 2,5-bis (1,1- -6,53 ASP1526 16,23
dimethylethyl)
Quinoline-3- g 5P1157,
36. carboxylic acid -4,62 LY S1460, 410,85
ASP1526
alpha.-Tocopherol-
.beta.-D-mannoside
(2,5,7,8-
Tetramethyl-2-
37. (4,8,12- -9,89 ASP1279 0,05636
trimethyltridecyl)-
3,4-dihydro-2H-
chromen-6-yl
hexofuranoside)
38. | Stigmast-5-en-3-ol -8,78 GLN1158 22,03
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(LANJUTAN)
Tabel I1. 2
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor Aldosa
Reduktase
. IEtitfgr} Jumlah Residu
No Senyawa/Ligan (AG) I_katan Asam Amino KI (uM)
kcal/mol e
THR19,
TRP20,
ASP43,
SER159,
ASN160,
GLN183,
Ligan Alami -15,83 13 SER210, 0,0000025
LEU212,
SER214,
VAL264,
THR265,
GLU271,
ASN272
GLN 183,
LEU 212,
Ponalrestat -14,28 4 ASP 216 0,20224
ASN 272
4-Quinolinol-4-
ethenyl-1-
1. ethyldecahydro-2- -5,34 1 ARG268 122,15
methyl
LYS21,
2. | Glucitol,6-O-nonyl -7,14 3 ASP216, 5,79
LYS262
3-methyl-2- LYS262,
methylsulfanyl-5- LYS262,

3. nitro-6-pyridin-4- 6,54 4 SER263, 15,94
ylpyrimidin-4-one THR265
2,6-dibromo-4-[2-

(3,5-dibromo-4- PRO215,

4 hydroxyphenyl)prop 6,54 2 LYS262 16,20

an-2-yl]phenol
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LAMPIRAN 8
(LANJUTAN)

Tabel I1. 2
Alami dan Senyawa Uji Pada Reseptor Aldosa
Reduktase

4-
THR19,
5. Cycloprop)_/lmethylb -6,86 2 TRP20 9,42
enzonitrile
Caryophyllen
alcohol(32)-
4,8,11,11- i
6. tetramethylbicyclo 6,60 1 SER263 14,61
[7.2.0] undec-3-en-
5-ol)
4-Methylbenzyl
chloride, 1-
[ (Chloromethyl)-4- .31 i i RS
methylbenzene
LYS262,
SER263,
e fluorl(\)ﬂ(fgraﬁe%:;oate 2 S VAL264, AL
THR265,
ARG268
LYS262,
9. | E-15-Heptadecenal -7,93 2 VAL264 1,53
2,6,10-trimethyl, 14-
10. ethylene-14- -8,83 - - 0,33931
pentadecne
3,7,11,15-
Tetramethyl-2-
hexadecen-1-ol (2- SER263,
1L Hexadecen-1-ol, <SS g VAL264 0,13776
3,7,11,15-
tetramethyl)
Hexadecano ic acid,
12. methyl ester -7,96 2 L5262, 1,46
S VAL264
(palmitic acid)
LYS262,
N SER263,
13. pentadecylic acid -8,32 4 VAL264, 0,7982
ARG268
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LAMPIRAN 8
(LANJUTAN)

Tabel I1. 2
Alami dan Senyawa Uji Pada Reseptor Aldosa
Reduktase

LYS262,
Methyl (9Z,122)- SER263,
14. 9,12- -8,77 5 VAL264, 0,37381
heptadecadienoate THR265,
ARG268
LYS262,
5.9.12- SER?263,
15 octadecatrienoic acid -9.88 S hay, “ng 0,05725
THR265,
ARG268
3,7,11,15- SER263,
16. Tetramethyl-2- -9,19 3 THR265, 0,18323
hexadecen-1-ol ARG268
Tetradecanoic acid, Iggsggg
17. 12-mEt2ZtI(;’r methyl -8,01 4 VAL264, 1,34
ARG268
SER263,
18, Et(r)]()‘,/tlasjgeialdzie?(-)?i"[tz- 8,87 3 VAL264, | 0,31339
ARG268
Butyl (9E,12E,15E)-
19. 9,12,15- -8,99 2 LYS262, 0,25507
] VAL264
octadecatrienoate
TRP20,
TRP20,
4-bromo-5-nitro-1h- LYS21,
20. pyrazole-3- -6,37 7 LEU212, 21,46
carboxylic acid SER214,
SER214,
ILE263
1-O-
21. | hexadecylglycerol - -7,83 2 i\i%22663é 1,82
bis-trimethylsi
22. | 3-Pentadecylphenol -9,33 1 SER263 0,14570
23. N-Tetracosane -8,01 - - 1,34
24, beta.-Humulene -5,46 - - 99,23
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LAMPIRAN 8
(LANJUTAN)
Tabel I1. 2
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor Aldosa
Reduktase
v 2) e
25. 5,11,14,17- -9,49 4 ’ 0,11104
eicosatetraenoate THR265,
ARG268
methyl
(4R,9R,10R,15R)-4-
(cyanomethyl) -
26. | 4,9,10-trimethyl-3- -5,97 1 ARG268 42,03
[2-methyl-1-0x0-1-
(1,3-thiazol-2-
ylamino)
2-[2-[2-(4-
nonylphenoxy) i
27. ethoxy] ethoxy] 7,32 1 ARG268 4,30
ethanol
Ethyl 7- SER210,
. : SER214,
amino[1,2 4]triazolo ASP216
28. | [1,5-a] pyrimidine- -6,98 6 ’ 7,68
ASP216,
6-carboxylate(, 7-
amino-, ethyl ester) 200,
’ LYS262
1H-Indole-2- ILE260,
29. carboxylic acid o 2 LYS262 10
2,6,10,14,18,22-
30- 1 Tetracosahexaene 9,56 ] ] 0,09761
2,5-Di-tert- LYS21,
31 amylhydroquinone(7 -9,57 3 SER214, 0,09638
| 9-74-3;(Santouar A) ILE260
LYS262,
32. | (2)-7-Hexadecenal -7,64 2 VAL 264 2,52
S-Ethyl LEU212,
33. ethanethioate 4,26 2 SER214 756,21
ASP216,
Przewaquinone F; i ASP216,
34 96839-31-5 727 4 ASP216, 467
ASP216




87

LAMPIRAN 8
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Tabel I1. 2
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor Aldosa
Reduktase
1,4-Benzenediol, LYS21,
35. 2,5-bis (1,1- -9,04 SER214, 0,23675
dimethylethyl) ILE260
Quinoline-3- RRR210,
36. carboxylic acid -6,66 LEU212, 13,03
LYS262
alpha.-Tocopherol-
.beta.-D-mannoside
(2,5,7,8-
Tetramethyl-2-
37. (4,8,12- -12,26 GLN183 0,00104
trimethyltridecyl)-
3,4-dihydro-2H-
chromen-6-yl
hexofuranoside)
38. | Stigmast-5-en-3-ol -5,58 GLU 271 80,74
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Tabel I1. 3
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor DPP-IV
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Ikatan
Energi Jumlah Residu
No Senyawa/Ligan (AG) I.katan Asam Amino KI (LM)
Hidrogen
kcal/mol
. : TYR631,
Ligan Alami -14,93 2 TYR662 0,00001147
ARG 125,
GLU 205,
S W ASP 545,
Sitagliptin -12,56 6 TYR 547, 0,61501
TYR 631,
TYR 662
4-Quinolinol-4-
ethenyl-1-
1. ethyldecahydro-2- -6,50 1 TYR547 17,26
methyl
TRP629,
2. | Glucitol,6-O-nonyl -4,06 3 TYR631, 1050
VAL546
3-methyl-2-
methylsulfanyl-5- ASP545,
& nitro-6-pyridin-4- R 2 TRP629 e
ylpyrimidin-4-one
2,6-dibromo-4-[2-
(3,5-dibromo-4- i TRP629,
4 hydroxyphenyl)prop 7,00 2 HIS740 7,34
an-2-yl]phenol
4-
5. | Cyclopropylmethylb -5,62 1 TYRG631 76,46
enzonitrile
Caryophyllen
alcohol(32)-
6. 4.8,11,11- 6,48 1 VALS546 17,74

tetramethylbicyclo
[7.2.0] undec-3-en-
5-ol)
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Tabel I1. 3
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor DPP-IV

4-Methylbenzyl
chloride, 1-
(Chloromethyl)-4-
methylbenzene

-4,29

717,24

Methyl 18-
fluorooctadecanoate

-4,39

LY S554

609,03

E-15-Heptadecenal

=5,19

TYR752

156,59

10.

2,6,10-trimethyl, 14-
ethylene-14-
pentadecne

-6,49

17,62

11.

3,7,11,15-
Tetramethyl-2-
hexadecen-1-ol (2-
Hexadecen-1-ol,
3,7,11,15-
tetramethyl)

-5,98

ASP545

41,46

12.

Hexadecano ic acid,
methyl ester
(palmitic acid)

-5,40

LY S554,
TRP629

110,16

13.

pentadecylic acid

4,94

LY S554

237,37

14.

Methyl (92,127)-
9,12-
heptadecadienoate

-6,12

32,57

15.

5,9,12-
octadecatrienoic acid

-4,89

ARG125,
ARG125

261,14

16.

3,7,11,15-
Tetramethyl-2-
hexadecen-1-ol

-5,94

ASP545

44,25

17.

Tetradecanoic acid,
12-methyl-, methyl
ester

-6,01

LY S554,
TRP629

39,00

18.

Ethyl (9E,12E)-9,12-
octadecadienoate

-5,98

LY S554

41,08

19.

Butyl (9E,12E,15E)-
9,12,15-
octadecatrienoate

-6,21

TYR631

28,26
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Tabel I1. 3
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor DPP-IV

4-bromo-5-nitro-1h- \(\'A(\Is_ggg
20. pyrazole-3- -4,07 ’ 1030
carboxylic acid TRP629,
TYR631
1-0O- ASP545,
21. | hexadecylglycerol - -4,87 VAL546, 269,50
bis-trimethylsi TRP629
22. | 3-Pentadecylphenol -6,43 ASP545 19,35
23. N-Tetracosane -5,01 - 214,16
24, beta.-Humulene -6,24 - 26,78
Methyl (2)-
25. 5,11,14,17- -6,00 - 40,16
eicosatetraenoate
methyl
(4R,9R,10R,15R)-4-
(cyanomethyl) -
26. | 4,9,10-trimethyl-3- -8,13 - 1,10
[2-methyl-1-0x0-1-
(1,3-thiazol-2-
ylamino)
2-[2-[2-(4-
non)EIpr[len(oxy) s >
27 ethoxy] ethoxy] -5,37 LY S554, 116,21
TRP629
ethanol
Ethyl 7-
amino[1,2,4]triazolo %I;gég?
28. | [1,5-a] pyrimidine- -6,75 ’ 11,29
6-carboxylate(, 7- -'II-'\\((Rl;%%i
amino-, ethyl ester)
1H-Indole-2- VAL546,
29. carboxylic acid — TRP629 152,24
2,6,10,14,18,22-
30- | Tetracosahexaene 1,23 ) 4,98
2,5-Di-tert-
31 amylhydroquinone(7 -6,04 TRP629 37,19
| 9-74-3;(Santouar A)
32. | (2)-7-Hexadecenal -5,39 LY S554 112,50
S-Ethyl LY S554,
33. ethanethioate 3,37 TRP629 3360
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Tabel I1. 3
Nilai Ikatan Energi dari Ligan Alami dan Senyawa Uji Pada Reseptor DPP-IV

Przewaquinone F;

34. 96839-31-5

-8,15 1 ASP545 1,06

1,4-Benzenediol,
35. 2,5-bis (1,1- -5,74 2
dimethylethyl)

VALS546,

SER630 62,05

Quinoline-3-

36. carboxylic acid

-4,96 1 TRP629 230,50

alpha.-Tocopherol-
.beta.-D-mannoside
(2,5,7,8-
Tetramethyl-2-
37. (4,8,12- -11,09 1 ASP545 0,00745
trimethyltridecyl)-
3,4-dihydro-2H-
chromen-6-yl
hexofuranoside)

38. | Stigmast-5-en-3-ol -5,47 1 GLU205 97,70
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HASIL PENGUJIAN LIPINSKI’S RULE OF FIVE

Tabel 111. 1
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Sifat Fisikokimia Senyawa yang Terkandung Didalam Daun Jambu Mawar
Berdasarkan Aturan 5 Lipinski

Senyawa Uji Donor Akseptor Bobot | LogP Memenuhi
Ikatan Ikatan Molekul Syarat/Tidak
Hidrogen | Hidrogen
methyl 1 6 579 8,03 Tidak
(4R,9R,10R,15R)- memenuhi
4- (cyanomethyl) -
4,9,10-trimethyl-3-
[2-methyl-1-0x0-1-
(1,3-thiazol-2-
ylamino)
alpha.-Tocopherol- 5 6 312 -0,05 Memenuhi
.beta.-D-mannoside
Stigmast-5-en-3-ol 1 1 414 8,02 Tidak
memenuhi
Keterangan : Donor Ikatan Hidrogen :<5
Akseptor Ikatan Hidrogen :<10
Bobot Molekul : <500 g mol
Log P 1<5
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HASIL PENGUJIAN Pre-ADME

Tabel IV. 1
Uji PreADME (Absorpsi dan Distribusi)
Absorpsi Distribusi
Senyawa/Ligan Caco-2 cell HIA (%) Protein
(nm sec-1) Plasma
Binding (%0)

methyl (4R,9R,10R,15R)- 36,87 100,0 100,0
4- (cyanomethyl) -4,9,10-
trimethyl-3- [2-methyl-1-
oxo-1-(1,3-thiazol-2-
ylamino)
alpha.-Tocopherol-.beta.- 40,11 90,54 94,16
D-mannoside
Stigmast-5-en-3-ol 52,53 100,0 100,0

Keterangan

In Vitro CaCo-2 cell permeability

: HIA (Human Intestinal Absorpsi)

Plasma Protein Binding

= 70-100% well absorbed
20-70 moderately absorbed
0-20% poorly absorbed

=> 70 higher permeability
4-70 medium permeability
< 4 low permeability

= > 90% strongly bond
< 90% weakly bound
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UJI TOKSISITAS

Tabel V. 1
Uji Toksisitas

Ames Test Karsinogenik
Senyawa/Ligan Mutagen / Non s
Mutagen )/ ()
methyl (4R,9R,10R,15R)-4-
(cyanomethyl) -4,9,10- N
trimethyl-3- [2-methyl-1-0x0-1- Mutagen Reel]
(1,3-thiazol-2-ylamino)
alpha.-Tocopherol-.beta.-D- Non-Mutagen Negatif
mannoside
Stigmast-5-en-3-ol Non-Mutagen Positif
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