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LAMPIRAN 

Lampiran 1. Kandungan Senyawa dalam Kulit Buah Naga 

Kode 

Ligan 

2D 3D 

1. PHT 

 

 

 

 

Phthalic acid, 6-ethyloct-3-yl 2-ethylhexyl ester 

2. BEN 

 

 

 

1,2-Benzenedicarboxylic acid, mono (2-ethylhexyl) ester 

3. CAM 

 

 

 

 

(3S,8S,9S,10R,13R,14S,17R)-17-[(2R,5R)-5,6-dimethylheptan-2-yl]-10,13-dimethyl-

2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol 

4. STI 
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(3S,8S,9S,10R,13R,14S,17R)-17-[(E,2R,5S)-5-ethyl-6-methylhept-3-en-2-yl]-10,13-

dimethyl-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol 

5. BSI 

 

 

 

(3S,8S,9S,10R,13R,14S,17R)-17-[(2R,5R)-5-ethyl-6-methylheptan-2-yl]-10,13-dimethyl-

2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol 

8.ERG 

 

 

 

(9R,10R,13R,17R)-17-[(E,2R,5R)-5,6-dimethylhept-3-en-2-yl]-10,13-dimethyl-

1,2,9,11,12,15,16,17-octahydrocyclopenta[a]phenanthren-3-one 

9. AAM 

 

 

 

(3S,4aR,6aR,6bS,8aR,11R,12S,12aR,14aR,14bR)-4,4,6a,6b,8a,11,12,14b-octamethyl-

2,3,4a,5,6,7,8,9,10,11,12,12a,14,14a-tetradecahydro-1H-picen-3-ol   

10. BAM 

 

 

 

(3S,4aR,6aR,6bS,8aR,12aR,14aR,14bR)-4,4,6a,6b,8a,11,11,14b-octamethyl-

1,2,3,4a,5,6,7,8,9,10,12,12a,14,14a-tetradecahydropicen-3-ol 



   02.66.00/FRM-03/AKD-SPMI 
 

53 
 

Lampiran 2. Interaksi Hasil Penambatan Molekul dari Ligan Alami, Ligan Uji, dan 

Ligan Pembanding 

Kode 

Ligan 

Interaksi Jarak 

Ikatan 

(Å) 

Residu Asam Amino 

INH Ikatan Hidrogen 

ILE21:N 

GLY96:N 

THR196:OG1 

THR196:OG1 

PHE41:O 

SER94:O 

SER94:O 

PRO193:CA  

ASP148:O 

ILE15:O 

ILE21:N  

GLY96:N  

THR196:OG1  

THR196:OG1 

PHE41:O 

SER94:O 

SER94:O 

PRO193:CA  

ASP148:O 

ILE15:O 

Ikatan Hidrofobik  

 ℼ-Sigma: ILE16, PHE4  

 ℼ-Sulfur: MET161 

 ℼ-ℼT-shaped: PHE149, TYR158  

 ℼ-Alkyl: ILE16 

 

3,28207 

3,38681 

2,69850 

2,07895 

1,76569 

2,45510 

2,57503 

3,13003 

3,63397 

3,36226 

3,28207 

3,38681 

2,69850 

2,07895 

1,76569 

2,45510 

2,57503 

3,13003 

3,63397 

3,36226 

 

ILE21,GLY96, THR196, THR196, 

PHE41, SER94, SER94, PRO193, 

ASP148, ILE15, ILE21, GLY96, 

THR196 , THR196, PHE41, SER94, 

SER94, PRO193, ASP148, ILE15, 

ILE16, PHE4, MET161, PHE149, 

TYR158, ILE16. 

PHT Ikatan Hidrogen 

ILE21:N  

ALA22:N 

SER94:OG 

GLY96:N 

SER20:OG 

 

 

3,32035 

3,14143 

2,79297 

3,28103 

3,67687 

 

ILE21, ALA22, SER94, GLY96, 

SER20, ILE16, PHE41, PHE41, 

PHE97, ALA191, ILE95, ILE122, 

ILE16, ILE21, MET147, GLY14, 

THR196, LYS165, ASP148, PHE149, 

ASP64, VAL65 
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Ikatan Hidrofobik  

 ℼ-Sigma:  

ILE16, PHE41 

 ℼ-Alkyl: 

PHE41, PHE97 

 Alkyl: ALA191, ILE95, ILE122, 

ILE16, ILE21, MET147 

 Ikatan Van der Waals 

GLY14, THR196, LYS165, 

ASP148, PHE149, ASP64, VAL65. 

BEN Ikatan Hidrogen 

ILE21:N 

ALA22:N 

GLY96:N 

GLY14:O 

GLY96:O 

SER94:OG 

Ikatan Hidrofobik  

 ℼ-Alkyl: ILE21 

 Alkyl: ILE95, ILE95, ILE122 

Ikatan Van der Waals  

THR196, ILE15, ILE16, ILE47, 

GLY40, PHE41, PHE97, LYS165, 

MET147. 

 

2,72229 

3,14809 

3,13160 

1,93398 

3,00385 

3,38452 

 

ILE21, ILE95, ILE95, ILE122, 

THR196, ILE15, ILE16, ILE47, 

GLY40, PHE41, PHE97, LYS165, 

MET147 

CAM Ikatan Hidrogen 

TYR158:OH 

Ikatan Hidrofobik  

 ℼ-Alkyl: PHE41 

 Alkyl: ILE21, ILE21, MET199, 

ILE21, ILE194, ILE21, ILE16, 

ILE95, ILE95, PHE41 

 

2,25275 

 

TYR158, PHE41, ILE21, ILE21, 

MET199, ILE21, ILE194, ILE21, 

ILE16, ILE95, ILE95, PHE41 

STI Ikatan Hidrogen 

TYR158:OH 

Ikatan Hidrofobik  

 Alkyl: ILE21, ILE21, MET147, 

ILE21, MET199, ILE21, ILE194, 

ILE95, ILE16, ILE95, ILE122 

Ikatan Van der Waals  

 

2,10300 

 

 

ILE21, ILE21, MET147, ILE21, 

MET199, ILE21, ILE194, ILE95, 

ILE16, ILE95, ILE122, SER20, PHE97, 

PHE41, ILE15, GLY14, GLY96, 

THR196, SER94, LYS165, PHE149, 

ALA191, GLY192, PRO193, LEU218, 

TYR158 
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SER20, PHE97, PHE41, ILE15, 

GLY14, GLY96, THR196, SER94, 

LYS165, PHE149, ALA191, 

GLY192, PRO193, LEU218 

 

 

   

BSI Ikatan Hidrogen 

TYR158:OH 

Ikatan Hidrofobik  

 Alkyl: ILE21, ILE21, MET199, 

ILE21, ILE194, ILE16, ILE95, 

PHE41. 

Ikatan Van der Waals  

THR196, SER20, GLY14, ILE15, 

GLY40, SER94, GLY96, MET147, 

LYS169, ALA191, PHE149, 

PRO193, GLY192, LEU218. 

 

2,15792 

 

 

TYR158, ILE21, ILE21, MET199, 

ILE21, ILE194, ILE16, ILE95, PHE41, 

THR196, SER20, GLY14, ILE15, 

GLY40, SER94, GLY96, MET147, 

LYS169, ALA191, PHE149, PRO193, 

GLY192, LEU218. 

ERG Ikatan Hidrogen 

VAL65:N 

Ikatan Hidrofobik  

 ℼ-Alkyl: PHE41 

 Alkyl: ILE95, ILE95, ILE122, 

ALA198, ILE16, LEU197, ILE16, 

LEU197. 

Ikatan Van der Waals 

ILE21, GLY96, PHE97, GLN66, 

ASP64, LEU63, GLY14, THR196, 

SER94, THR196, SER20, THR17, 

SER19. 

 

2,77014 

 

 

VAL65, PHE41, ILE95, ILE95, 

ILE122, ALA198, ILE16, LEU197, 

ILE16, LEU197, ILE21, GLY96, 

PHE97, GLN66, ASP64, LEU63, 

GLY14, THR196, SER94, THR196, 

SER20, THR17, SER19. 

 

AAM Ikatan Hidrogen 

MET98:O 

Ikatan Hidrofobik  

 ℼ-Alkyl: PHE149, PHE149, 

TYR158. 

Alkyl:  

MET103, MET161,ALA191, 

ALA191, ALA198, ALA198, 

ALA198, MET199, ILE202, 

MET161, PRO193, MET199, 

MET103, MET98, MET103, 

MET161, ILE21, ILE21, MET147 

 

2,19667 

 

MET98, PHE149, PHE149, TYR158, 

MET103, MET161,ALA191, ALA191, 

ALA198, ALA198, ALA198, MET199, 

ILE202, MET161, PRO193, MET199, 

MET103, MET98, MET103, MET161, 

ILE21, ILE21, MET147, LYS165, 

LEU207, ILE194, PHE97, THR196, 

GLY192, ASP148. 
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Ikatan Van der Waals 

LYS165, LEU207, ILE194, PHE97, 

THR196, GLY192, ASP148. 

BAM Ikatan Hidrogen 

GLY192:O 

Ikatan Hidrofobik  

 Alkyl: MET103, MET161, ALA191, 

ALA198, ALA198, ALA198, 

MET199, ILE21, ILE202, LEU207   

 ℼ-Alkyl: PHE97, PHE149 

Ikatan Van der Waals 

MET98, GLY96, TYR158, LYS165, 

PRO193, TRP230, THR196. 

 

1,91242 

 

GLY192, MET103, MET161, ALA191, 

ALA198, ALA198, ALA198, MET199, 

ILE21, ILE202, LEU207, PHE97, 

PHE149, MET98, GLY96, TYR158, 

LYS165, PRO193, TRP230, THR196. 
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Lampiran 3. Visualisasi Interaksi Ligan dan Makromolekul 

 

 

 

 

 

 

Kode 

Ligan 

2D 3D 

ISONIAZID 

 

 

PHT 

  

BEN 
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CAM 

 
 

STI 

 
 

BSI 

 

 

ERG 
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AAM 

 
 

BAM 

 

 

NADH 
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Lampiran 4. Grafik RMSD Hasil Simulasi Dinamika Molekul 
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https://digital-camscanner.onelink.me/P3GL/g26ffx3k
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