DAFTAR ISI

HALAMAN JUDUL ....ccovurvurrrurnrecsanssanens
HALAMAN PENGESAHAN ii
PERNYATAAN c.ccoiirreisinsuinsenssesssissssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssass iii
PERSETUJUAN....ccoviiiinuinsensinssisssnssssssisssnssssssssssssssssssssssssssssssssssssssassssssssssssssass iv
KATA PENGANTAR. ....cuiiiiinninsnicessesssissssssesssisssssssssssssssans
DAFTAR ISL.uucuiiiiiininnicennicsaicsenssesssissssssesssssssissssssesssssssssssssssssssssssssssssssasas vii
DAFTAR GAMBAR . ......uuuivicecrenennnne
DAFTAR TABEL ........cuceverruecvurcuennnee xi
DAFTAR SINGKATAN.....ccccerrerersressarssecsae xii
DAFTAR LAMBANG ......ccovurruencurcrersancnnces xiii
DAFTAR LAMPIRAN ...uuciiiriireniinsnissenssesssisssnssssssssssssssssssssssssssssssssssssssasssssss xiv
ABSTRAK auoiitiinininiinninensessaisssnsessssssssssssssssssssssssssssssssssssssssssssssssssssssassssssas XV
ABSTRACT ..auuaanuenneenneineninnenneinsnsssnisssessssisssesssssssssssssssssssssssssssssssssssssssssssssss Xvi
BAB I PENDAHULUAN ....ccovininrtininsnissenssisssissssssssssissssssssssssssssssssssssssssssssssssssas
1.1.  Latar BelaKang .........cccccoeviiiiiiiiieiiieieee et
1.2, Rumusan Masalah ..........ccccoeoiiiiiiiiiiiiiieeeeee e
1.3, Tujuan Penelitian.........ccccoiiiiiiiiieiiieiieeie et
1.4, Manfaat Penelitian .........coccoeoiiiiiiinieniiieieseceeceeeceee e
BAB II TINJAUAN PUSTAKA .....couirtiiinninninensaisssnsenssissssssssssssssssssssssssssssssses
2.1 Sinar Ultraviolet (UV) ..ottt
2.2 KCULIE <ottt ettt e
22,1 Struktur Kulit .o
2.3.1 Mekanisme Kerja Tabir SUIYa.......cccccceeviierieiiiienieeieeieeieeee e
2.4 Sun Protection Factor (SPF) ........cooieiiiiiiiiieeeecececeeee e 11
2.5 Tanaman pegagan (Centella asiatic@ L)...........ccccueeveuveevceeenveeenenannnen. 13
2.5.1  KIASTIKAST cuveeieiiiieeiiesieeceeceee s 13
2.5.2  Morfologi Tanaman pegagan (Centella asiatica L) .......................... 13
2.5.3 Kandungan Bioaktif serta Khasiat Tanaman Pegagan ...................... 14
2.5.4 Flavonoid Sebagai Bahan Aktif Tabir surya ......c..cccccecevvenencnenne. 14
2.6 Bemotrizinol (Tin0SOTD).......ccueeeiiieeiiieeiieeeie e 15
2.7 KCITIN 1t 16

vil



2.7.1 Preformulasi Sediaan KIim ....ooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn. 17

2.7.2  Evaluasi Sediaan KIrim......ccoccoooiiniiiiiiniiiiiiicececeeeeeee 20
2.7.3  Evaluasi Kestabilan FisiK..........ccccoviniininiiniiiiiicec 23
BAB III METODE PENELITIAN 25
3.1 Jenis dan Metode Penelitian...........cooevveniiiieniinieninicneceecnecees 25
3.2 Waktu dan Tempat Penelitian............ccoeeeeviiiiiieniiiiienieeeeieeee 25
33 Populasi dan Sampel...........ccccuiieiiiieiiieeieeee e 26
3.3.1 Populasi Penelitian.........ccccccceeeriiiiiiiieieiie e 26
3.3.2  Sampel Penelitian.........ccccveeiiieeriiieiiiieciie e 26
3.4 Variabel penelitian..........ccccveeeiiieriieeiiieeeee e 26
3.4.1  Variabel Bebas ........cooueviiiiiiiiiiiiieeeee e 26
3.4.2  Variabel terikat .......ccceviiiiiiiiriiieeieeereeeee e 26
3.5 Definisi operasional ...........cceeeciieiieiiieniienie e 26
3.6 Teknik Pengumpulan Data ...........ccoooiiiiiiiiiiiiiiieieceeee e 27
3.6.1 Instrumen penelitian..........ccccveeeiiieeriiieeeiieeeiee e e e 27
3.6.2  Pengumpulan bahan ...........ccceeeiiiiiiiiiiiiicc e 28
3.6.3  SKrining fitoKIMIaA ........cccvveiiiiieiiieeciie e 28
3.6.4  Optimasi Basis Krim........cccccvieeiiiiiiiiiie e 29
3.6.5 Formulasi dan Pembuatan Sediaan Krim Tabir Surya....................... 30
3.6.6  Prosedur Pembuatan Sediaan Krim Tabir Surya..........ccccccvvvvvennnnnn. 31
3.6.7 Evaluasi Sediaan Krim Tabir Surya .........c.ccceeeeeviiieninniieenieeieeee 32
3.7 Pengolahan dan Analisa data.............ccoeoieriiiiiinieiiieeeeee e 34
BAB IV HASIL DAN PEMBAHASAN 36
4.1 Pengumpulan Bahan ............cccoooiiiiiiiiii e, 36
4.2 Skrining FItoKimia .........cccooiiiiiiiiiiiiee e 36
4.3 Optimasi Basis KIim .......cccoeoviiiiiieiiiececcee e 37
4.4 Evaluasi Sediaan Krim Tabir Surya Real time.............cccceecvveeeuveene... 44
4.4.1  Uji OrganoleptiK.........cceevieeiieiiieniieiienieeieesie e e eveeseeevee e e 44
4.4.2  Uji HOMOZENILAS ...coveeiiieiieeiieeiieeie ettt e e eva e ene 46
443 UJEPH e 46
4.4.4  Uji VISKOSIAS ..eoouviiiieeiiieiieeie ettt ettt 48
4.4.5  Uji Daya Sebar......cccoceviiiiriiniiiieiicteeeeeee e 50

viii



4.4.6 Uji Daya LeKat.......cccoveeiiiiiiieeiiecieece et 52

4.5 Evaluasi Sediaan Stabilitas Cycling testi .........ccoueevcvveeecrveenceeeeeieeennen. 54
4.5.1 Uji Organoleptik ........cceecuieriieriieiiieiieeiieeie ettt 55
4.5.2  Uji HOMOZENILAS ...cuveeiiieniieeiieeiieeie ettt ettt e 55
4.5.3  UJEPH oo 56
4.5.4  UjJi VISKOSIAS ..eoouiiiiiiiiieiieeiie ettt 57
4.5.5 Uji Daya SEDar........ccccviiiiiiieiiieeieece et 59
4.5.6 Uji Daya leKat .......ccooviiiiiiieiiieeiiecie e 61

4.6 Penentuan Nilai SPF ... 63

4.7 UJTIETEAST cnvvieeiiee ettt et e e e et e e e e eneeeeaees 67

BAB V KESIMPULAN DAN SARAN 70
5.1 KeSImpulan ..o 70
5.2 SATAN ..o e 70

DAFTAR PUSTAKA......covevrerrurerersrecnnes 71

LAMPITAN cociiiiinniiiininniiiniisnnicssssssicsssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 77

1X



DAFTAR GAMBAR

Gambar 2.1 Efek sinar UV pada kulit ..o, 7
Gambar 2.2 Struktur lapisan Kulit...........cccoeeieiiiiiiiiniiiiiccceeee e 8
Gambar 2.3 Tanaman Pegagan (Centella asiatica L) .............ccccovevcueecvenveeneane. 13
Gambar 2.4 Struktur Kimia dari s Asiatik;Asiatikosida; As Madekasik;

MadEKASOSIAA.....cuveeueiriieiieieee ettt 14
Gambar 2.5 Struktur umum Flavonoid...........cccceeeeeiiiniiniieniieeieeeeeeeee 15
Gambar 2.6 Struktur Kimia Bemotrizinol .............ccoevvvveiiiieeiiiicieeceeeee e 16
Gambar 2.7 Struktur kimia Setil alkohol............cccoveiiiiiiiieeeee 17
Gambar 2.8 Struktur kimia Asam Stearate...........ccccveevveeerieeeiieeeiieeeiieeevee e 18
Gambar 2.9 Struktur kimia Trietanolamin (TEA) ......ccccoovvveviiiieiiiieeeeeee 18
Gambar 2.10 Struktur kimia GISETIN ........c.ceovveieiiieeiiieeieeeeeeeiee e 19
Gambar 2.11 Struktur Kimia DMDM Hydantoin...........ccccceeeevieeciieeciieeeieeee 19
Gambar 4.1 Kurva konsentrasi bahan terhadap viskositas........................... 39
Gambar 4.2 Kurva konsentrasi bahan terhadap pH...........cccoooiiiiiiiiniiiniene, 40
Gambar 4.3 Kurva nilai viskositas prediksi dan eksperimen ..............cceeeeennenee. 40
Gambar 4.4 Kurva nilai pH prediksi dan eksperimen .............cccccoevveecrienieennenne. 41
Gambar 4.5 Sediaan krim tabir surya (Real time) .........ccccccvevvivviienieiciienieeenne, 45
Gambar 4.6 Grafik Pengujian pH Real time............cccoeviieiiiiniiiiiiciiciecieeee 47
Gambar 4.7 Grafik Pengujian Viskositas Real time ..........c.ccccevvvieviencienieenenne. 49
Gambar 4.8 Hasil Pengujian Daya Sebar Real time..........c.ccccoeevveerveeiiienieenenne. 51
Gambar 4.9 Hasil Pengujian Daya lekat Real time ...........ccccccveeviiiieeciieenieeen. 53
Gambar 4.10 Sediaan krim tabir surya (Cycling test) ........ccccecveevvveerciieencieeennnennn 55
Gambar 4.11 Grafik pengujian pH selama Cycling test.........cccceevvveerciieeniieeennenn. 56
Gambar 4.12 Grafik pengujian Viskositas selama Cycling test ............cccceeueenee 58
Gambar 4.13 Grafik pengujian Daya sebar selama Cycling test.............cceeeueeee. 60
Gambar 4.14 Grafik pengujian Daya lekat selama Cycling test............ccceeeneenee. 62
Gambar 4.15 Grafik nilai SPF sebelum di formulasikan dalam sediaan krim .....64
Gambar 4.16 Grafik nilai SPF sesudah di formulasikan dalam sediaan krim......65



DAFTAR TABEL

Tabel 2.1 Lapisan Dermis dari beberapa jaringan ............ccccceeeeeviiiiienieenicenneennen. 8
Tabel 2.2 Keefektifan tabir surya berdasarkan nilai SPF ...............c..cccoooiiiis 11
Tabel 2.3 Nilai EE x 1 pada panjang gelombang 290-320 ..........cccceevvvevverriennnns 12
Tabel 2.4 Perbedaan utama antara Uji Freeze-Thaw dan Real-Time..................... 21
Tabel 2.5 Penilaian eritema dan udem pada uji iritasi kulit ..........ccocceveriiiiiiennens 22
Tabel 2.6 Kategori Respon Iritasi pada Kelinci........oocveveveenieiiiienieciienieciees 23
Tabel 2.7 Penggolongan potensi tabir SUIYa...........cceeeveeiieeriieeiieenieeieenieeieeneeens 24
Tabel 3.1 Formulasi Optimasi Basis Krim...................ooooiiiiiinn, 30
Tabel 3.2 Formulasi sediaan Krim Kombinasi Ekstrak Daun pegagan dan

BemOtriZinol........couiiiiiiiieie et 31
Tabel 3.3 Nilai EE x 1 pada panjang gelombang 290-320 ............ccccveervveecnreennee. 34
Tabel 4.1 Skrining Fitokimia Ekstrak Daun Pegagan................................. 37
Tabel 4.2 Running design expert dengan hasil evaluasinya..........c..cccceevercenennne. 38
Tabel 4.3 Hasil ANOVA uji viskositas metode SLD .........ccccoevevieviieiiieniiiiies 39
Tabel 4.4 Hasil ANOVA uji pH metode SLD ........ocovvieiiieeiiecieeeeeeee e 39
Tabel 4.5 Nilai desirability .........ccceoviieiiiieiiieceeee e e 41
Tabel 4.6 Hasil Evaluasi Basis Krim..........cooccooiiiiiiiiiiiiceeeceeee 43
Tabel 4.7 Hasil nilai SPF zat aktif Sebelum di formulasikan dalam sediaan krim64
Tabel 4.8 Hasil nilai SPF sediaan krim dan pembanding..............cccceeevvveenennnee. 65

X1



DAFTAR SINGKATAN

SINGKATAN NAMA

Uuv Ultraviolet

UVA Ultraviolet A

UVB Ultraviolet B

uvC Ultraviolet C

UV-Vis Ultraviolet—Visible
SPF Sun Protection Factor
CF Correction Factor

A Absorbansi
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p.a Pro Analysis
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Dikali
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Lambda panjang gelombang
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