POTENSI EKSTRAK KUBIS (BRASSICA OLERACEA VAR. CAPITATA) SEBAGAI ANTI-INFLAMASI
PADA DERMATITIS

KONTAK: STUDI INTEGRATIF MELALUI NETWORK PHARMACOLOGY, MOLECULAR DOCKING DAN
UJI IN-VITRO

UNIVERSITAS ' Riza Ayu Tivanie, Prof. Dr. apt. Agung Endro Nugroho, M.Si., Dr.rer.nat. apt. Yosi Bayu Murti, S.Si., M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR ISI

HALAMAN PERSETUJIUAN ...t i
HALAMAN PERSEMBAHAN ...t ii
PERNYATAAN BEBAS PLAGIASI ...t WY
KATA PENGANTAR ..ottt a e e e e e s rae e e Y
Nl I A ] X
DAFTAR GAMBAR ...ttt Xi
DAFTAR LAMPIRAN .....cutiitiiiiiiiiiiiensssssensnssssnssnsnnnnnnnnnnnnnnns Xiii
DAFTAR SINGKATAN KATA ..ottt Xiv
INTISARI ... a e e e e s e a e e e e e e e e e XVi
AB ST RA CT ..t e e raaeaa e XVii
BAB | PENDAHULUAN .....outinesessssssnssnsnnssnnnnnnsnnnns 1
A, Latar BelaKang ........cccvieiiiriiiie e 1
B. Perumusan Masalah...........ccccooieiiiiiiii e 5
C.  Keaslian Penelitian .........cccoeiiiiiiiiiiiiee s 5
D. Manfaat PENEITIAN.........ccovviiiiiiiieiiieee e 7
E.  Tujuan Penelitian ..........cccoviveiiire i 7
BAB 1l TINJAUAN PUSTAKA ...ttt 8
A, Telaah PUSTAKA .......oovviiiieiiceie e 8
1. Dermatitis KONtak .........ccoviiiiiiiiiiiiiiie e 8
2. KUDIS. ..o 12
3. Identifikasi Metabolit SEKUNDEr...........cccoviiiiieiiieiieee e 18
4. Network pharmacology ........ccccocveeeiiee i 20
5. Molekular DOCKING.......cuveiiiieiiiie e 30

6. Analisis Aktifitas Antiinflamasi dengan Metode Produksi Nitric
(@) (][RP UROURUPRURRPS 31
B.  Landasan TOM......cuiiuieiiieiieiiie st esee sttt 33
C. Hipotesis dan Keterangan EMpIris..........ccccoooveiviee i 35
D. Kerangka Konsep Penelitian.............cccooveiiiiciiiic i, 36
BAB Il METODE PENELITIAN ..ottt 37
A, Rancangan Penelitian ..........ccccveeiiiiiii i 37

vii



POTENSI EKSTRAK KUBIS (BRASSICA OLERACEA VAR. CAPITATA) SEBAGAI ANTI-INFLAMASI
PADA DERMATITIS

KONTAK: STUDI INTEGRATIF MELALUI NETWORK PHARMACOLOGY, MOLECULAR DOCKING DAN
UJI IN-VITRO

UNIVERSITAS ' Riza Ayu Tivanie, Prof. Dr. apt. Agung Endro Nugroho, M.Si., Dr.rer.nat. apt. Yosi Bayu Murti, S.Si., M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

B. Alat dan Bahan Penelitian ...........ccccceiiiieiiii i 37
L AL e 37

2. BaNAN ... 39
C.  Tempat Penelitian..........cocveiiiiiiiiiieie e 40
D. Identifikasi Variabel Penelitian............cccevvvveiiiie i 40
E. Definisi operasional variabel ..............cccoooeiiiiiii 41
F.  Jalannya penelitian ..........ccoooiiiiieiiiiiie e 43
1. Identifikasi Metabolit SEKUNCEr...........ccceeviiieiiieiie e 43
2. Network pharmacology .........ccccovviiieiiienieee e 46
3. Molecular docking..........cocveiiiiiiiiie e 49
4. Uji In-Vitro Antiinflamasi terhadap Sel RAW 264.7 .........c.cccoevnee. 51
G.  ANALISIS DALA.......cciiiie e 54
H. Skema Jalannya Penelitian ...........cccoooeiiiiiiiiiiii e 56
BAB 1V HASIL DAN PEMBAHASAN .......ooiiiiiiiieiiesee e 57
A. Identifikasi Metabolit Sekunder...........cccccoviiiiiniiii 57
B.  Network Pharmacology ........ccccovveiiiiieiiiie e 65
a. Validasi drugliKeneSS ........ccuveeiiieeiie e 65
b. Prediksi Target Potensial Penyakit Dermatitis dan Senyawa............... 67

c. Analisis interaksi protein-protein.........c.cccvevvieeiiiee e cee e 68
d. Analisis jaringan dengan klastering dan sentralitas jaringan............... 69

e. Analisis GO Enrichment dan KEGG Phatway .............ccccoceevvvveeinnnn, 76

f. KONStruKSI JAriNQan ..........ceeiiiiiiiiie e 79
C.  Molecular dOCKING........ccuviiiireiiiie et 87
a. Preparasi Protein dan prepaasi Ligand .............ccccceeviveivine e, 87
b. Validasi Metode (Re-docking) ........ccccovvveiiiieiiiie e 89
c. Docking senyawa uji (Cross docking).........ccocveevieeiiieeeiieeciiiee s, 90
D. Uji In-Vitro Anti-inflamasi terhadap Sel RAW 264.7 .............cc........ 95
Q. VIADIHEAS SEl...eiiiiiiiiiiii s 95
b. Uji antiinflamasi penghambatan produksi nitric oxide ....................... 100

c. Peran NO dalam reaksi inflamasi, serta hubungannya dengan
beberapa Protein target .........oeeiiiiiee e 103



POTENSI EKSTRAK KUBIS (BRASSICA OLERACEA VAR. CAPITATA) SEBAGAI ANTI-INFLAMASI
PADA DERMATITIS

KONTAK: STUDI INTEGRATIF MELALUI NETWORK PHARMACOLOGY, MOLECULAR DOCKING DAN
UJI IN-VITRO

UNIVERSITAS ' Riza Ayu Tivanie, Prof. Dr. apt. Agung Endro Nugroho, M.Si., Dr.rer.nat. apt. Yosi Bayu Murti, S.Si., M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

BAB YV KESIMPULAN DAN SARAN......coiiiiiiiiiet et 108
1. KESIMPUIAN ..o 108
2. SAAN .. 109

DAFTAR PUSTAKA ottt 110

N Yo 1 N A 121



POTENSI EKSTRAK KUBIS (BRASSICA OLERACEA VAR. CAPITATA) SEBAGAI ANTI-INFLAMASI
PADA DERMATITIS

KONTAK: STUDI INTEGRATIF MELALUI NETWORK PHARMACOLOGY, MOLECULAR DOCKING DAN
UJI IN-VITRO

UNIVERSITAS ' Riza Ayu Tivanie, Prof. Dr. apt. Agung Endro Nugroho, M.Si., Dr.rer.nat. apt. Yosi Bayu Murti, S.Si., M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR TABEL

Tabel 1. Metabolit sekunder pada Kubis ... 14
Tabel 2. Database online untuk identifikasi target potensial dari senyawa...... 25
Tabel 3. Database online untuk identifikasi target yang berkorelasi dengan

PENYAKIE. ...t 26
Tabel 4. Kandungan Senyawa Metabolit Sekunder pada Ekstrak Etil Asetat

KUDIS .. e 59
Tabel 5. Validasi druglikeness ..o 66
Tabel 6. Hasil clustering dari plugin ClusterOne............ccccoovviieiiienicennene, 70
Tabel 7. Protein-protein target utama hasil analisis klasterisasi dan metriks

SENETANITAS ...eeeeee et 75
Tabel 8. Nilai RMSD hasil re-docking ..........cccccveiiiiiniiieiiiie e 89
Tabel 9. Hasil docking protein target dan ligand Uji..........cccoeevveiiiienieninenne. 90



POTENSI EKSTRAK KUBIS (BRASSICA OLERACEA VAR. CAPITATA) SEBAGAI ANTI-INFLAMASI
PADA DERMATITIS

KONTAK: STUDI INTEGRATIF MELALUI NETWORK PHARMACOLOGY, MOLECULAR DOCKING DAN
UJI IN-VITRO

UNIVERSITAS ' Riza Ayu Tivanie, Prof. Dr. apt. Agung Endro Nugroho, M.Si., Dr.rer.nat. apt. Yosi Bayu Murti, S.Si., M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR GAMBAR

Gambar 1. Kondisi pasien penderita dermatitis ............cccooveriienieniieniiennenn 9
Gambar 2. Mekanisme patofisiologi dermatitis ............cccoooveriienienieniiennnn 10
Gambar 3. KUDIS........ooiiiiii e 13
Gambar 4. Hidrolisis glukosinolat.............c.cocoeiieiiiiiiee e 16
Gambar 5. Alur network pharmacology .........cccooceevienieiiieniene e 22
Gambar 6. Alur network pharmacology .........cccoccerieniiiiieiiene e 22
Gambar 7. Kerangka konsep penelitian ............coocevieiiiiiinniienie e 36
Gambar 8. Skema Jalannya Penelitian............cccooceiiiiniiiiiniene 56

Gambar 9. Diagram Venn yang menunjukkan 95 protein target yang
berkorelasi antara 10 senyawa potensial dalam ekstrak etil asetat
kubis (EEAK) dan penyakit dermatitis. ............cccoervirriierierinnnn 67
Gambar 10. Visualisasi hasil analisis topologi jaringan yang telah diurutkan
berdasarkan parameter (a) betweenness centrality, (b) closeness
centrality, dan (c) degree centrality menggunakan plugin
CytoHubba di Cytoscape sebelum pengambilan nilai median....... 71
Gambar 11. Visualisasi hasil analisis topologi jaringan berdasarkan parameter
(a) betweenness centrality, (b) closeness centrality, dan (c) degree
centrality menggunakan plugin CytoHubba di Cytoscape setelah
pengambilan nilai median..........ccccooovie i 72
Gambar 12. (a) Diagram venn yang menunjukkan overlapping antara degree
centrality, betweenness centrality, closeness centrality, dan
klastering untuk mengidentifikasi 13 protein utama. (b) 13 protein

UBBIMIA. ..ot e e e 74
Gambar 13. Hasil analisis GO enrichment (a) Biological process, (b) Cellular

component dan (c) Molecular function..............ccccceevvieeviie e, 77
Gambar 14. Hasil analisis KEGG Pathway..............cccccoevveiiiieniiie e 78
Gambar 15. Konstruksi jaringan network pharmacology ............cccceevveeiinnnne 79
Gambar 16. TLR, NFKB, MAPKS3, STAT, IL-17 Signaling Pathway ........... 86

Gambar 17. Re-docking untuk tiga target protein: (a) MAPK3 (Protein target)
2Z0Q (kode PDB) dengan 5ID (ligan referensi), (b) PTGS2-
3NT1-NPS, dan (¢) MMP9-4H3X-10B). Struktur molekul yang
berwarna cyan mewakili ligan asli, sedangkan warna magenta
menunjukkan ligan hasil re-docking ............cccccovvieiiiieeiic i, 90

Gambar 18. Hasil docking antara MAPK3 (protein target )-2Z0Q (Kode
PDB)-I13C (ligand uji), (b) MAPK3-2ZOQ-NPA, (c) MAPK3-
2Z0Q-MA, (d) MAPK3-2Z0OQ-SFN (e) PTGS2-3NT1-NPA, (f)
PTGS2-3NT1-MA, (g) PTGS2-3NT1-13C, (h) PTGS2-3NT1-
13C, (i) MMP9-4H3X-13C, (j) MMP9-4H3X-NPA, (k) MMP9-
AH3X-MA, (I) MMP9-4H3X-SFN......cccoviiiiiiiieiienie e 93

Xi


file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976551
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976552
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976553
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976554
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976555
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976556
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976557
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976558
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976559
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976559
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976559
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976560
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976560
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976560
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976560
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976561
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976561
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976561
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976561
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976562
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976562
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976562
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976562
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976563
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976563
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976564
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976565
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976566
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976567
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976567
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976567
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976567
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976567
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976568
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976568
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976568
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976568
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976568
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976568

POTENSI EKSTRAK KUBIS (BRASSICA OLERACEA VAR. CAPITATA) SEBAGAI ANTI-INFLAMASI
PADA DERMATITIS

KONTAK: STUDI INTEGRATIF MELALUI NETWORK PHARMACOLOGY, MOLECULAR DOCKING DAN
UJI IN-VITRO

UNIVERSITAS ' Riza Ayu Tivanie, Prof. Dr. apt. Agung Endro Nugroho, M.Si., Dr.rer.nat. apt. Yosi Bayu Murti, S.Si., M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Gambar 19. (a) Sel RAW 264.7 sebelum perlakuan MTT, (b) Kristal
formazan yang terbentuk setelah pemberian reagen MTT ............ 96
Gambar 20. Grafik persentase sel hidup pada perlakuan (a) EEAK : Ekstrak
Etil Asetat Kubis dan (b) Deksametason: Kontrol positif.
Keterangan : nilai dinyatakan dalam rata-rata + SD ..................... 97
Gambar 21. Grafik perhitungan kadar NO (uM) pada EEAK = Ekstrak Etil
Asetat Kubis, dan deksametason = kontrol positif. Keterangan : *

P < 0,001 .t 101
Gambar 22. Peran NO dalam reaksi inflamasi, serta hubungannya dengan

beberapa protein target ........ccceeeveeiii e 104
Gambar 23. Skema patofisiologi dermatitis kontak ..............ccccoeevveviiveninnnnn 107

Xii


file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976569
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976569
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976570
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976570
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976570
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976571
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976571
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976571
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976572
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976572
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203976573

POTENSI EKSTRAK KUBIS (BRASSICA OLERACEA VAR. CAPITATA) SEBAGAI ANTI-INFLAMASI
PADA DERMATITIS

KONTAK: STUDI INTEGRATIF MELALUI NETWORK PHARMACOLOGY, MOLECULAR DOCKING DAN
UJI IN-VITRO

UNIVERSITAS ' Riza Ayu Tivanie, Prof. Dr. apt. Agung Endro Nugroho, M.Si., Dr.rer.nat. apt. Yosi Bayu Murti, S.Si., M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR LAMPIRAN

Lampiran 1. Foto tanaman Kubis dan proses ekstrasi ............cccooeeivierveeninnnn 121
Lampiran 2. Hasil determinasi tanaman ..........c.ccoevveiiieninieniieenee e 122
Lampiran 3. Senyawa hasil identifikasi LC-HRMS ............ccccoiiiiiiiiennn, 123
Lampiran 4. List target potensial dari 10 Senyawa ............cccceevvveerverennnnenne 126
Lampiran 5. List target potensial dari penyakit dermatitis kontak ................. 127
Lampiran 6. Jejaring antara penyakit-senyawa-protein tumpang tindih-13
PrOTEIN ULAMA ... eieiiiiiie ettt 128
Lampiran 7. Mekanisme KEGG ..........cccoiiiiiiiiiiie e 129
Lampiran 8. Visualisasi docking native ligand dan kontrol positif untuk
MAPK3, PTGS2 dan MMP9 .......ccooiiiiiiiiece e, 134
Lampiran 9. Visualisasi tumpang tindih antara native ligand dan ligand hasil
FE-AOCKING ...eeeiii it 136
Lampiran 10. Perhitungan Uji viabilitas..........ccccoviiiiiiniiiiiiniccc e 137
Lampiran 11. Perhitungan viabilitas sel dengan SPSS ............cccevivveviennne 140
Lampiran 12. Perhitungan pengujian produksi NO pada sel RAW 264.7 ...... 143
Lampiran 13. Perhitungan pengujian Kadar NO dengan SPSS ..................... 145

Lampiran 14. Grafik persen penghambatan produksi NO pada EEAK =
Ekstrak Etil Asetat Kubis, dan Dexa = Kontrol positif

AEKSAMELASON ..ot 147
Lampiran 15. Perhitungan pengujian persen penghambatan dengan SPSS.... 148
Lampiran 16. Ethical Clearence............ccocoveiiiie i 150

Xiii


file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809638
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809639
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809641
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809643
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809643
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809644
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809645
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809645
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809646
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809646
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809650
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809651
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809651
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809651
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809652
file:///D:/UGM/TUGAS%20AKHIR/THESIS/JADI/REVISI%2014072025/100725%20TESIS%20RIZA%20AYU%20TIVANIE%20-REVISI.docx%23_Toc203809653

	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR LAMPIRAN

