
 

v 

 

DAFTAR ISI 

 

HALAMAN PENGESAHAN ................................................................................. ii 

DAFTAR ISI ........................................................................................................... v 

DAFTAR GAMBAR ............................................................................................ vii 

DAFTAR TABEL ................................................................................................. viii 

DAFTAR LAMPIRAN .......................................................................................... ix 

RINGKASAN ......................................................................................................... x 

SUMMARY ........................................................................................................... xi 

BAB I PENDAHULUAN ....................................................................................... 1 

I.1 Latar Belakang ............................................................................................... 1 

I.2 Tujuan Penelitian ............................................................................................ 3 

BAB 2 TINJAUAN PUSTAKA .............................................................................. 4 

II.1 Tandan Kosong Kelapa Sawit (TKKS)......................................................... 4 

II.2 Lignoselulosa ................................................................................................ 4 

II.2.1 Lignin ..................................................................................................... 5 

II.2.2 Hemiselulosa .......................................................................................... 6 

II.2.3 Selulosa .................................................................................................. 7 

II.3 Biodegradasi Lignin ...................................................................................... 8 

II.4 Streptomyces sp. ............................................................................................ 9 

II.5 Response Surface Methodology ................................................................. 10 

II.6 Ligninase ..................................................................................................... 11 

II.6.1 Lignin Peroxidase ................................................................................ 11 

II.6.2 Mangan Peroxidase .............................................................................. 13 

II.6.3 Lakase .................................................................................................. 14 

BAB 3 METODE PENELITIAN .......................................................................... 15 

III.1 Alat dan Bahan .......................................................................................... 15 

III.1.1 Alat ...................................................................................................... 15 

III.1.2 Bahan .................................................................................................. 16 

III.2 Prosedur Penelitian .................................................................................... 16 

III.2.1 Preparasi Sampel ................................................................................ 16 

III.2.2 Analisis Komponen ............................................................................. 16 



 

vi 

 

III.2.3 Peremajaan Bakteri ............................................................................. 18 

III.2.4 Response Surface Methode (RSM) .................................................... 18 

III.2.5 Uji Aktivitas Kompleks Enzim Ligninase .......................................... 20 

BAB 4 HASIL DAN PEMBAHASAN ................................................................. 23 

IV.1 Kadar Lignin Tandan Kosong Kelapa Sawit Sebelum Treatment ............. 23 

IV.2 Peremajaan Bakteri Streptomyces Cyaneus (InaCC A927) ....................... 24 

IV.3 Optimasi Degradasi Lignin Berdasarkan RSM ......................................... 25 

IV.4 Uji Aktivitas Kompleks Enzim Ligninase ................................................. 32 

IV.4.1 Lignin peroxidase ................................................................................ 32 

IV.4.2 Mangan Peroxidase ............................................................................. 34 

IV.4.3 Lakase ................................................................................................. 35 

BAB 5 PENUTUP ................................................................................................ 42 

V.1 Kesimpulan ................................................................................................. 42 

V.2 Saran ............................................................................................................ 42 

DAFTAR PUSTAKA ............................................................................................ 43 

LAMPIRAN .......................................................................................................... 48 

 

 

  


