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ABSTRAK 

KODELIVA ANDRIANI SEUK. Pengaruh Konsentrasi Inokulum dan Lama Fermentasi 

Terhadap Produksi Bioetanol dari Ampas Sorgum (Sorghum bicolor L.). Dibimbing oleh 

SEFRINUS MARIA DOLFI KOLO, S.Si., M.Si dan RISNA ERNI YATI ADU, S.Si., M.Sc. 

Produksi bioetanol dari ampas sorgum (Sorghum bicolor L.) telah selesai dilakukan dengan 

tujuan untuk mengetahui konsentrasi bioetanol optimum melalui variasi konsentrasi 

inokulum dan waktu fermentasi. Penelitian ini dilakukan dengan 3 tahapan yaitu proses 

hidrolisis, fermentasi dan distilasi. Proses hidrolisis menggunakan asam sulfat H2SO4  2% 

dengan pemanasan  menggunakan  Microwave selama 30 menit  pada temperatur 150 
o
C. 

Karakterisasi gula menggunakan spekrofotometer UV-Vis pada panjang gelombang 560 nm.  

Proses fermentasi dilakukan dengan variasi inokulum 4,6, 8% dan waktu fermentasi 5, 6, 7 

hari. Proses pemurnian dilakukan dengan distilasi bertingkat pada suhu 70-80 
o
C. Pengujian 

kadar bioetanol baik secara kualitatif maupun kuantitatif  menggunakan reagen K2Cr2O7, 

metode berat  jenis dan kromatografi gas. Hasil penelitian menunjukkan bahwa hidrolisis  

menggunakan  metode dinitrosalicylid acid diperoleh konsentrasi gula pereduksi sebesar 

29,21 g/L. Uji kualitatif dari hasil fermentasi dan distilasi menunjukkan sampel mengandung 

bioetanol yang ditandai dengan terjadinya perubahan warna K2Cr2O7 dari warna jingga 

menjadi hijau kebiruan. Konsentrasi bioetanol optimum diperoleh sebesar 30,191% pada 

konsentrasi inokulum 6% dan waktu fermentasi 5 hari.  

Kata Kunci : Ampas Biji Sorgum, Hidrolisis, Konsentrasi inokulum, Waktu fermentasi, 

Bioetanol   
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ABSTRACT 

KODELIVA ANDRIANI SEUK. Effect of Inoculum Concentration and Fermentation Time 

on Bioetanol Production from Sorghum (Sorghum bicolor L.) Dregs. Supervised by 

SEFRINUS MARIA DOLFI KOLO, S.Si., M.Si, and RISNA ERNI YATI ADU, S.Si., M.Sc. 

Production of bioetanol from sorghum waste (Sorghum bicolor L.) has been completed to 

know the optimal concentration of bioetanol through variations in inoculum concentration 

and fermentation time. This research was conducted in three stages, namely the process of 

hydrolysis, fermentation, and distillation. The hydrolysis process using sulfuric acid H2SO4 

2% by heating using a Microwave for 30 minutes at a temperature of 150 
o
C. Sugar 

characterization using UV-Vis spectrophotometer at a wavelength of 560 nm. The 

fermentation process is carried out by multilevel distillation at a temperature of 70-80 
o
C. 

Testing the levels of bioethanol  both quantitatively and qualitatively using K2Cr2O7 reagen 

method specific gravity and gas chromatography.  The results showed that the hydrolysis 

using the dinitrosalicylid acid method obtained a reducing sugar concentration of 29,21 g/L. 

A qualitative test of the fermentation and distillation product showed that the sample 

contained bioetanol, characterized by a change in the color of  K2Cr2O7 from orange to 

bluish-green. The optimum bioetanol concentration was obtained at 30,191% at a  

concentration of 6% inoculum and fermentation time of 5 days.  

Keywords: Sorghum Seed Dregs, Hidrolysis, Effect of inoculum concentration, Fermentation 

time, Bioethanol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

           DAFTAR ISI                                               

Halaman 

KATA PENGANTAR .............................................................................................................. iv 

ABSTRAK ................................................................................................................................. v 

ABSTRACK ............................................................................................................................. vi 

DAFTAR ISI ............................................................................................................................ vii 

DAFTAR GAMBAR ............................................................................................................. viii 

DAFTAR TABEL .......................................................................................... ………………...ix 

DAFTAR LAMPIRAN .............................................................................................................. x 

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

1.1 Latar Belakang ..................................................................................................................... 1 

1.2 Rumusan Masalah ................................................................................................................ 2 

1.3 Tujuan Penelitian ................................................................................................................. 2 

1.4 Kegunaan Penelitian ............................................................................................................ 2 

BAB II TINJAUAN PUSTAKA ............................................................................................... 3 

 2.1 Deskripsi Tanaman Sorgum................................................................................................ 3 

    2.1.1 Klasifikasi Tanaman Sorgum .............................................................................................. 4 

    2.1.2  Nutrisi Sorgum ............................................................................................................. 4 

2.2  Proses Hidrolisis ................................................................................................................. 5 

2.3  Proses Fermentasi ............................................................................................................... 7 

2.4  Proses Distilasi.................................................................................................................... 8 

2.5 Spektrofotometer UV-Vis ............................................................................................................... 9 

2.6 Gas Chromatography (GC)………………………………………………………………10 

2.7 Bioetanol   .......................................................................................................................... 10 

BAB  III MATERI DAN METODE PENELITIAN ............................................................... 13 

3.1  Metodologi Umum……………………………………………………………………….13 

3.2 Tempat  dan Waktu Penelitian ..................................................................................................14 

3.3 Alat dan Bahan Penelitian .........................................................................................................14 

3.4 Prosedur Kerja ................................................................................................................... 14 

    3.4.1 Preparasi Sampel ......................................................................................................... 14 

    3.4.2 Proses Hidrolisis ......................................................................................................... 14 

    3.4.3 Pembuatan Media Inokulum ....................................................................................... 14 

    3.4.4 Pembuatan Media Fermentasi ............................................................................................14 

    3.4.5 Produksi Bioetanol ...................................................................................................... 14 

    3.4.6 Proses Distilasi ............................................................................................................ 15 

    3.4.7 Uji Kualitatif Menggunakan Larutan K2Cr2O7 2%..........................................................15 

    3.4.8 Pengujian kadar Bioetanol Menggunakan Piknometer ...................................................15 

    3.4.9 Pengujian Kadar Bioetanol Menggunakan Gas Chromatography (GC) .......................15 

BAB IV HASIL DAN PEMBAHASAN ................................. Error! Bookmark not defined. 

4.1 Proses Hidrolisis .......................................................................... Error! Bookmark not defined. 

4.2 Proses Fermentasi ........................................................................ Error! Bookmark not defined. 

4.3 Penentuan Kadar Bioetanol pada Sampel Ampas Biji Sorgum ............ Error! Bookmark not 

defined. 



viii 
 

    4.3.1Analisis Kualitatif.................................................................. Error! Bookmark not defined. 

    4.3.2 Analisis Kuantitatif .............................................................. Error! Bookmark not defined. 

BAB V KESIMPULAN DAN SARAN……………………………………….……………..23 

5.1 Kesimpulan……………………………………………………………………………….23 

5.2 Saran……………..……………………………………………………………………….23 

DAFTAR PUSTAKA…………………….…………………………………………………..24 

LAMPIRAN………………………………………………………………………………….28 

DAFTAR RIWAYAT HIDUP……………………………………………………………….44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

DAFTAR GAMBAR 

Gambar                                                                                                                        Halaman 

1. Tanaman Sorgum…..…………………………………………………………………..........3 

2. Mekanisme Reaksi Hidrolisis Selulosa Menggunakan Asam…...…..…….……………......6 

3. Proses Fermentasi Alkohol…….………………………………………………....................7 

4. Alat Destilasi Sederhana…….………………………………...…...……………..................8 

5. Skema Alat Spektrofotometer UV-Vis...................................................................................9 

6. Skema dari alat Kromatografi Gas (GC)………………………………………....................9 

7. Struktur Molekul Etanol…….………………………………………………......................10 

8. Skema Metode Penelitian Secara Umum…….…………..………..……………................12 

9. Reaksi antara DNS dengan Gula Pereduksi.........................................................................16 

10. Kromatogram Standar Etanol (a) dan Kromatogram Bioetanol (b)………………...……18 

11. Pengaruh Variasi Inokulum dan Waktu Fermentasi untuk Inokulum 4%.........................19 

12. Pengaruh Variasi Inokulum dan Waktu Fermentasi untuk Inokulum 6%.........................20 

13. Pengaruh Variasi Inokulum dan Waktu Fermentasi untuk Inokulum 8%.........................20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



x 
 

DAFTAR TABEL 

Tabel                                                                                                                            Halaman 

1. Kandungan Nutrisi Sorgum dibandingkan Sumber Pangan Lainnya…………….…………4 

2. Karakteristik Ampas Sorgum………….…………………………………………………....4 

3. Hasil Analisis Gula Pereduksi………………………..……………………………………15 

4. Hasil Uji Kualitatif Menggunakan Senyawa K2Cr2O7….…………………………………17 

5. Konsentrasi dan Rendemen Bioetanol serta Efisiensi Fermentasi ………….…………….21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xi 
 

DAFTAR LAMPIRAN 

Lampiran                                                                                                                     Halaman 

1. Perhitungan Konsentrasi Bioetanol dalam Sampel Ampas Biji Sorgum…………………27 

2. Pengujian menggunakan Gas chromatography…........……………………….…..……...30 

3. Perhitungan konsentrasi etanol, yield etanol dan efisiensi fermentasi…....…..………......35 

4. Uji kualitatif etanol…........……………………….…..………………………….…...…...41 

5. Dokumentasi kegiatan penelitian…........…………...………….…..………………..…....43 

6. Daftar Riwayat Hidup…………………………………………………………………….45



1 
 

 


