
95 

 

44 

 

 

LAMPIRAN 

Lampiran 1.  Nama senyawa dan kode SMILE  

No. Nama Senyawa Kode SMILE 

1. 4-Hydroxybenzaldehyde C1=CC(=CC=C1C=O)O 

2. 4-Hydroxybenzoic acid C1=CC(=CC=C1C(=O)O)O 

3.  Gallic Acid C1=C(C=C(C(=C1O)O)O)C(=O)O 

4. Formaldehyde C=O 

5.  Lovenox CC(=O)NC1C(C(C(OC1O)COS(=O)(=O)O)OC2C(C(C(C(O

2)C(=O)O)OC3C(C(C(C(O3)CO)OC4C(C(C(C(O4)C(=O)O)

O)O)OS(=O)(=O)O)OS(=O)(=O)O)NS(=O)(=O)O)O)OS(=O

)(=O)O)O 

6. 9,12,15-Octadecatrienoic acid CCC=CCC=CCC=CCCCCCCCC(=O)O 

7. Palmitic Acid CCCCCCCCCCCCCCCC(=O)O 

8.  Phenol C1=CC=C(C=C1)O 

9.  2,4,6-Tribromophenol C1=C(C=C(C(=C1Br)O)Br)Br 

10. Cholesterol C[C@H](CCCC(C)C)[C@H]1CC[C@@H]2[C@@]1(CC[C

@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)C)C 

11. Tyrosine C1=CC(=CC=C1C[C@@H](C(=O)O)N)O 

12. Phenylalanine C1=CC=C(C=C1)C[C@@H](C(=O)O)N 

13. 2-Bromophenol C1=CC=C(C(=C1)O)Br 

14. 4-Bromophenol C1=CC(=CC=C1O)Br 

15. Behenic Acid CCCCCCCCCCCCCCCCCCCCCC(=O)O 

16. Lignoceric Acid CCCCCCCCCCCCCCCCCCCCCCCC(=O)O 

17. Ursolic Acid C[C@@H]1CC[C@@]2(CC[C@@]3(C(=CC[C@H]4[C@]3

(CC[C@@H]5[C@@]4(CC[C@@H](C5(C)C)O)C)C)[C@

@H]2[C@H]1C)C)C(=O)O 

18. Hordenine CN(C)CCC1=CC=C(C=C1)O 

19. 3,5-Dibromo-4-hydroxybenzoic 

acid 

C1=C(C=C(C(=C1Br)O)Br)C(=O)O 

20. Cycloartenol C[C@H](CCC=C(C)C)[C@H]1CC[C@@]2([C@@]1(CC[C

@]34[C@H]2CC[C@@H]5[C@]3(C4)CC[C@@H](C5(C)C

)O)C)C 

21. 24-Methylenecholesterol C[C@H](CCC(=C)C(C)C)[C@H]1CC[C@@H]2[C@@]1(C

C[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)C)C 

22. 24-Methylenecycloartanol C[C@H](CCC(=C)C(C)C)[C@H]1CC[C@@]2([C@@]1(C

C[C@]34[C@H]2CC[C@@H]5[C@]3(C4)CC[C@@H](C5(

C)C)O)C)C 

23. Terphenyllin COC1=C(C(=C(C(=C1)C2=CC=C(C=C2)O)OC)O)C3=CC=

C(C=C3)O 

24. Ponasterone A CC(C)CC[C@H]([C@@](C)([C@H]1CC[C@@]2([C@@]1

(CC[C@H]3C2=CC(=O)[C@H]4[C@@]3(C[C@@H]([C@

@H](C4)O)O)C)C)O)O)O 

25. 6,9,12,15-Octadecatetraenoic CCC=CCC=CCC=CCC=CCCCCC(=O)O 
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acid 

26. Pterosin C C[C@H]1[C@@H](C2=C(C1=O)C(=C(C(=C2)C)CCO)C)O 

27. 3-Hydroxyterphenyllin COC1=C(C(=C(C(=C1)C2=CC=C(C=C2)O)OC)O)C3=CC(=

C(C=C3)O)O 

28. Beta-Sitosterol CC[C@H](CC[C@@H](C)[C@H]1CC[C@@H]2[C@@]1(

CC[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)C)

C)C(C)C 

29. Lupeol CC(=C)[C@@H]1CC[C@]2([C@H]1[C@H]3CC[C@@H]4

[C@]5(CC[C@@H](C([C@@H]5CC[C@]4([C@@]3(CC2)

C)C)(C)C)O)C)C 

30. Clionasterol CC[C@@H](CC[C@@H](C)[C@H]1CC[C@@H]2[C@@]

1(CC[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)

C)C)C(C)C 

31. 4-hydroxy-9-(hydroxymethyl)-6-

methyl-3-methylidene-4,5,9a,9b-

tetrahydro-3aH-azuleno[4,5-

b]furan-2,7-dione 

CC1=C2C(C3C(C(C1)O)C(=C)C(=O)O3)C(=CC2=O)CO 

32. Isoquercetin C1=CC(=C(C=C1C2=C(C(=O)C3=C(C=C(C=C3O2)O)O)O[

C@H]4[C@@H]([C@H]([C@@H]([C@H](O4)CO)O)O)O)

O)O 

33. Linolenic Acid CC/C=C\C/C=C\C/C=C\CCCCCCCC(=O)O 

34. Isofucosterol C/C=C(/CC[C@@H](C)[C@H]1CC[C@@H]2[C@@]1(CC[

C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)C)C)\C

(C)C 

35. Brassicasterol C[C@H](/C=C/[C@H](C)C(C)C)[C@H]1CC[C@@H]2[C@

@]1(CC[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)

O)C)C 

36. Fucosterol C/C=C(\CC[C@@H](C)[C@H]1CC[C@@H]2[C@@]1(CC[

C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)C)C)/C

(C)C 

37. Poriferasterol CC[C@@H](/C=C/[C@@H](C)[C@H]1CC[C@@H]2[C@

@]1(CC[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)

O)C)C)C(C)C 

38. Isogentisin COC1=CC2=C(C=C1)OC3=CC(=CC(=C3C2=O)O)O 

39. 22,23-Dihydrobrassicasterol C[C@H](CC[C@H](C)C(C)C)[C@H]1CC[C@@H]2[C@@

]1(CC[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)

C)C 

40. Clerosterol CC[C@@H](CC[C@@H](C)[C@H]1CC[C@@H]2[C@@]

1(CC[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)

C)C)C(=C)C 

41. (4Z,7Z,10Z,13Z)-hexadeca-

4,7,10,13-tetraenoic acid 

CC/C=C\C/C=C\C/C=C\C/C=C\CCC(=O)O 

42. Stearidonic Acid CC/C=C\C/C=C\C/C=C\C/C=C\CCCCC(=O)O 

43. (4E,8E,11E,15E)-octadeca-

4,8,11,15-tetraenoic acid 

CC/C=C/CC/C=C/C/C=C/CC/C=C/CCC(=O)O 
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44. Quercetin 3,3'-dimethyl ether COC1=C(C=CC(=C1)C2=C(C(=O)C3=C(C=C(C=C3O2)O)

O)OC)O 

45. 3-Hydroxy-10,13-dimethyl-17-

[1-(2-methyl-3-propan-2-

ylcyclopropyl)propan-2-yl]-

1,2,3,7,8,9,11,12,14,15,16,17-

dodecahydrocyclopenta[a]phena

nthren-4-one 

CC1C(C1C(C)C)CC(C)C2CCC3C2(CCC4C3CC=C5C4(CC

C(C5=O)O)C)C 

46. Docosapentaenoic Acid CC/C=C\C/C=C\C/C=C\C/C=C\C/C=C\CCCCCC(=O)O 

47. Octacosyl ferulate CCCCCCCCCCCCCCCCCCCCCCCCCCCCOC(=O)/C=C/

C1=CC(=C(C=C1)O)OC 

48. (4R,4aS,6aR,6aS,6bR,8aR,12aR,

14aS,14bR)-

4,4a,6a,6b,8a,11,11,14a-

octamethyl-

2,4,5,6,6a,7,8,9,10,12,12a,13,14,

14b-tetradecahydro-1H-picen-3-

one 

C[C@H]1C(=O)CC[C@H]2[C@@]1(CC[C@@H]3[C@]2(

CC[C@@]4([C@@]3(CC[C@@]5([C@H]4CC(CC5)(C)C)

C)C)C)C)C 

49. Terprenin CC(=CCOC1=C(C=C(C=C1)C2=C(C=C(C(=C2O)OC)C3=C

C=C(C=C3)O)OC)O)C 

50. 3,3''-Dihydroxyterphenyllin COC1=C(C(=C(C(=C1)C2=CC(=C(C=C2)O)O)OC)O)C3=C

C(=C(C=C3)O)O 

51. 24-Methylenecycloartanol, cis-

ferulate 

C[C@H](CCC(=C)C(C)C)[C@H]1CC[C@@]2([C@@]1(C

C[C@]34[C@H]2CC[C@@H]5[C@]3(C4)CC[C@@H](C5(

C)C)OC(=O)/C=C\C6=CC(=C(C=C6)O)OC)C)C 

52. Cycloartenone C[C@H](CCC=C(C)C)[C@H]1CC[C@@]2([C@@]1(CC[C

@]34[C@H]2CC[C@@H]5[C@]3(C4)CCC(=O)C5(C)C)C)

C 

53. Codisterol C[C@H](CC[C@H](C)C(=C)C)[C@H]1CC[C@@H]2[C@

@]1(CC[C@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)

O)C)C 

54. (1R,2R,4aS,8aS)-2,5,5,8a-

tetramethyl-1-[(3S)-3-

methylpent-4-enyl]-3,4,4a,6,7,8-

hexahydro-1H-naphthalen-2-ol 

C[C@@H](CC[C@@H]1[C@]2(CCCC([C@@H]2CC[C@

@]1(C)O)(C)C)C)C=C 

55. Prenylterphenyllin CC(=CCC1=C(C=CC(=C1)C2=C(C=C(C(=C2O)OC)C3=CC

=C(C=C3)O)OC)O)C 

56. Candidusin A COC1=C2C3=CC(=C(C=C3OC2=C(C(=C1)C4=CC=C(C=C

4)O)OC)O)O 

57. delta-5-Avenasterol C/C=C(/CC[C@@H](C)C1CCC2[C@@]1(CCC3C2CC=C4[

C@@]3(CC[C@@H](C4)O)C)C)\C(C)C 

58. (E)-11-oxooctadec-12-enoic acid CCCCC/C=C/C(=O)CCCCCCCCCC(=O)O 

59. (3R,6S,11S,12S,15R,16R)-

7,7,12,16-tetramethyl-15-[(2R)-

6-methylhept-5-en-2-

C[C@H](CCC=C(C)C)[C@H]1CC[C@@]2([C@@]1(CCC3

4[C@H]2CCC5[C@]3(C4)CC[C@@H](C5(C)C)O)C)C 
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yl]pentacyclo[9.7.0.01,3.03,8.01

2,16]octadecan-6-ol 

60. (1S,3aS,4R,8R,8aS)-1,4-

dimethyl-8-propan-2-yl-

3a,5,6,7,8,8a-hexahydro-1H-

azulen-4-ol 

C[C@H]1C=C[C@H]2[C@@H]1[C@H](CCC[C@@]2(C)O

)C(C)C 

61. [(1S,3aS,4R,8S,8aR)-8-ethyl-

1,4-dimethyl-3a,5,6,7,8,8a-

hexahydro-1H-azulen-4-

yl]methanol 

CC[C@H]1CCC[C@@]([C@@H]2[C@H]1[C@H](C=C2)C

)(C)CO 

62. [(1S,3aS,4R,8S,8aR)-8-ethyl-

1,4-dimethyl-3a,5,6,7,8,8a-

hexahydro-1H-azulen-4-

yl]methyl acetate 

CC[C@H]1CCC[C@@]([C@@H]2[C@H]1[C@H](C=C2)C

)(C)COC(=O)C 

63. Prenylterphenyllin A CC(=CCC1=C(C=CC(=C1)C2=CC(=C(C(=C2OC)O)C3=CC

(=C(C=C3)O)O)OC)O)C 

64. 4''-Dehydro-3-

hydroxyterphenyllin 

CC(=CCC1=C(C=CC(=C1)C2=CC(=C3C4=CC(=C(C=C4O

C3=C2OC)OC)OC)OC)O)C 

65, Prenylcandidusin B CC(=CCC1=C(C=CC(=C1)C2=CC(=C3C4=CC(=C(C=C4O

C3=C2OC)OC)OC)OC)O)C 

66. Prenylterphenyllin C CC(=CCC1=C(C=CC(=C1)C2=CC(=C3C4=CC(=C(C=C4O

C3=C2OC)O)O)OC)O)C 

67 Prenylcandidusin A CC(=CCC1=C(C=CC(=C1)C2=CC(=C3C4=CC(=C(C=C4O

C3=C2OC)O)O)OC)O)C 

68. Prenylcandidusin C CC(=CCC1=C(C=CC(=C1)C2=CC(=C3C4=CC(=C(C=C4O

C3=C2OC)OC)O)OC)O)C 

69. Prenylterphenyllin B CC(=CCC1=C(C=CC(=C1)C2=CC(=C(C(=C2OC)O)C3=CC

=C(C=C3)O)OC)O)C 

70. (2S,3S)-sulfated pterosin C C[C@H]1[C@@H](C2=C(C1=O)C(=C(C(=C2)C)CCOS(=O

)(=O)O)C)O 

71. Candidusin C COC1=CC=C(C=C1)C2=CC(=C3C4=CC(=C(C=C4OC3=C2

OC)O)O)OC 

72. 11R-hydroxy12E-octadecenoic 

acid 

CCCCC/C=C/[C@@H](CCCCCCCCCC(=O)O)O 

73. Hexacos-10-ene CCCCCCCCCCCCCCCC=CCCCCCCCCC 

74. 4''-Deoxyterphenyllin COC1=C(C(=C(C(=C1)C2=CC=CC=C2)OC)O)C3=CC=C(C

=C3)O 

75. (2R)-pterosin P C[C@@H]1CC2=CC(=C(C(=C2C1=O)C)CCO)CO 

76. Hexadeca-4,7,10,13-tetraenoic 

acid 

CCC=CCC=CCC=CCC=CCCC(=O)O 

77. 11-Oxooctadec-12-enoic acid CCCCCC=CC(=O)CCCCCCCCCC(=O)O 

78. (4aS,5R,6R,8aR)-6-hydroxy-

1,1,4a,6-tetramethyl-5-[(3S)-3-

methylpent-4-enyl]-3,4,5,7,8,8a-

hexahydronaphthalen-2-one 

C[C@@H](CC[C@@H]1[C@]2(CCC(=O)C([C@@H]2CC[

C@@]1(C)O)(C)C)C)C=C 
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79. (e)-6-Heptacosen-5-one CCCCCCCCCCCCCCCCCCCC/C=C/C(=O)CCCC 

80. (z)-10-Hexacosene CCCCCCCCCCCCCCC/C=C\CCCCCCCCC 

81. (3S,8S,9S,10R,13R,14S,17R)-

17-((R,Z)-5-isopropylhept-5-en-

2-yl)-10,13-dimethyl-

2,3,4,7,8,9,10,11,12,13,14,15,16,

17-tetradecahydro-1H-

cyclopenta[a]phenanthren-3-ol 

C/C=C(/CC[C@@H](C)[C@H]1CC[C@@H]2[C@]1(CC[C

@H]3[C@H]2CC=C4[C@@]3(CC[C@@H](C4)O)C)C)\C(

C)C 

82. (1S,2R,4aS,8aS)-2,5,5,8a-

tetramethyl-1-[(3S)-3-

methylpent-4-enyl]-3,4,4a,6,7,8-

hexahydronaphthalene-1,2-diol 

C[C@@H](CC[C@@]1([C@]2(CCCC([C@@H]2CC[C@@

]1(C)O)(C)C)C)O)C=C 

83. (1S,2R,4aS,8aR)-2,5,5,8a-

tetramethyl-1-(3-

methylidenepent-4-enyl)-

1,2,3,4,4a,6,7,8-

octahydronaphthalene 

C[C@@H]1CC[C@@H]2[C@@]([C@H]1CCC(=C)C=C)(C

CCC2(C)C)C 

84. (1S,4S)-3,4,5,5-tetramethyl-4-

(3-methylbutyl)cyclohex-2-en-1-

ol 

CC1=C[C@H](CC([C@]1(C)CCC(C)C)(C)C)O 

85. (6S)-1,5,5,6-tetramethyl-6-(3-

methylbutyl)cyclohexene 

CC1=CCCC([C@]1(C)CCC(C)C)(C)C 

86. Heptacos-6-en-5-one CCCCCCCCCCCCCCCCCCCCC=CC(=O)CCCC 

87. (5R)-octadec-6-en-5-ol CCCCCCCCCCCC=C[C@@H](CCCC)O 

88. (1R,4R)-2,5,5-trimethyl-4-(4-

methylpent-3-enyl)cyclohex-2-

en-1-ol 

CC1=C[C@H](C(C[C@H]1O)(C)C)CCC=C(C)C 

89. (4R)-3,4,5,5-tetramethyl-4-(3-

oxopentyl)cyclohex-2-en-1-one 

CCC(=O)CC[C@]1(C(=CC(=O)CC1(C)C)C)C 

90. (2R,4aR,5S,6R,8aR)-1,1,4a,6-

tetramethyl-5-(3-

methylidenepent-4-enyl)-

2,3,4,5,6,7,8,8a-

octahydronaphthalen-2-ol 

C[C@@H]1CC[C@@H]2[C@@]([C@H]1CCC(=C)C=C)(C

C[C@H](C2(C)C)O)C 

91. (3S,8R,9R,10R,13R,14R,17R)-

10,13-dimethyl-17-[(E,2R)-5-

propan-2-ylhept-5-en-2-yl]-

2,3,4,7,8,9,11,12,14,15,16,17-

dodecahydro-1H-

cyclopenta[a]phenanthren-3-ol 

C[C@@H]1CC[C@@H]2[C@@]([C@H]1CCC(=C)C=C)(C

C[C@H](C2(C)C)O)C 

92. (1R,2R,4aR,6S,8aS)-2,5,5,8a-

tetramethyl-1-[(3S)-3-

methylpent-4-enyl]-3,4,4a,6,7,8-

hexahydro-1H-naphthalene-2,6-

diol 

C[C@@H](CC[C@@H]1[C@]2(CC[C@@H](C([C@@H]2

CC[C@@]1(C)O)(C)C)O)C)C=C 



100 

 

 

 

93. (4aR,5S,6R,8aR)-1,1,4a,6-

tetramethyl-5-(3-

methylidenepent-4-enyl)-

4,5,6,7,8,8a-hexahydro-3H-

naphthalen-2-one 

C[C@@H]1CC[C@@H]2[C@@]([C@H]1CCC(=C)C=C)(C

CC(=O)C2(C)C)C 

94. N-[(2R,3S,4R,5R)-1,3,4,5-

tetrahydroxyoctadecan-2-

yl]hexadecanamide 

CCCCCCCCCCCCCCCC(=O)N[C@H](CO)[C@@H]([C@

@H]([C@@H](CCCCCCCCCCCCC)O)O)O 

95. (6S)-6-hydroxyoct-7-enoic acid C=C[C@H](CCCCC(=O)O)O 

96. (E,5R)-octadec-6-en-5-ol CCCCCCCCCCC/C=C/[C@@H](CCCC)O 
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Lampiran 2. Struktur senyawa 2D dan 3D ligan metabolit sekunder Ulva lactuca 

 Kode 

Ligan 
CHEMDRAW 3D CHEMDRAW 2D 

 

S9 

  

 
 

2,4,6-Tribromophenol 

 

S18 

 
 

  
Hordenine 

 

S19 

  

 
 

3,5-Dibromo-4-hydroxybenzoic acid 

 

S23 

  

  
Terphenyllin 
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S24 

  

 
 

Ponasterone A 

 

S26 

  

  
Pterosin C 

 

S27 

 

 

 
 

3-Hydroxyterphenyllin 

 

S38 

  

 
 

Isogentisin 
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S41 

  

 
 

(4Z,7Z,10Z,13Z)-hexadeca-4,7,10,13-tetraenoic acid 

 

S43 

 

 

  
(4E,8E,11E,15E)-octadeca-4,8,11,15-tetraenoic acid 

 

S44 

  

 
 

Quercetin 3,3'-dimethyl ether 

 

S50 

 

 

 
 

3,3''-Dihydroxyterphenyllin 
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S56 

  

  
Candidusin A 

 

S60 

  

  
(1S,3aS,4R,8R,8aS)-1,4-dimethyl-8-propan-2-yl-3a,5,6,7,8,8a-hexahydro-1H-azulen-4-ol 

 

S61 

  

 
 

[(1S,3aS,4R,8S,8aR)-8-ethyl-1,4-dimethyl-3a,5,6,7,8,8a-hexahydro-1H-azulen-4-yl]methanol 

 

S62 

  

 
 

[(1S,3aS,4R,8S,8aR)-8-ethyl-1,4-dimethyl-3a,5,6,7,8,8a-hexahydro-1H-azulen-4-yl]methyl 

acetate 
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S64 

 
 

 
 

4''-Dehydro-3-hydroxyterphenyllin 

 

S70 

 
 

  
(2S,3S)-sulfated pterosin C 

 

S71 

  

 
 

Candidusin C 

 

S74 

 

 

 
 

4''-Deoxyterphenyllin 
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S75 

  

  
(2R)-pterosin P 

 

S76 

 

 

  
Hexadeca-4,7,10,13-tetraenoic acid 

 

S78 

  

 
 

(4aS,5R,6R,8aR)-6-hydroxy-1,1,4a,6-tetramethyl-5-[(3S)-3-methylpent-4-enyl]-3,4,5,7,8,8a-

hexahydronaphthalen-2-one 

 

S82 

  

 
 

(1S,2R,4aS,8aS)-2,5,5,8a-tetramethyl-1-[(3S)-3-methylpent-4-enyl]-3,4,4a,6,7,8-

hexahydronaphthalene-1,2-diol 



107 

 

 

 

 

S84 

 
 

 
 

(1S,4S)-3,4,5,5-tetramethyl-4-(3-methylbutyl)cyclohex-2-en-1-ol 

 

S88 
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