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ABSTRAK 
 

 PRETREATMENT KULIT PISANG KEPOK MENGGUNAKAN 

CAMPURAN ChCl-C3H6O3 UNTUK MENURUNKAN LIGNIN DAN 

MENGHASILKAN SELULOSA DAN HEMISELULOSA 

(Nova Kharisma, 2026, 67 Halaman, 10 Tabel, 13 Gambar, 4 Lampiran) 
 

Kulit pisang kepok merupakan limbah biomassa lignoselulosa yang berpotensi 

dimanfaatkan sebagai sumber selulosa dan hemiselulosa. Keberadaan lignin dalam 

struktur lignoselulosa menjadi penghambat utama karena menurunkan aksesibilitas 

komponen karbohidrat. Penelitian ini bertujuan untuk menganalisis pengaruh 

variasi rasio molar campuran choline chloride (ChCl) dan asam laktat (C₃H₆O₃) 

sebagai Deep Eutectic Solvent (DES) serta waktu pretreatment terhadap perubahan 

komposisi lignoselulosa kulit pisang kepok dan menentukan kondisi optimum 

pretreatment. Variasi rasio molar ChCl laktat yang digunakan yaitu 1:6, 1:7, 1:8, 

1:9, dan 1:10 dengan waktu pretreatment 2, 4, dan 6 jam pada suhu 120°C. Sampel 

hasil pretreatment dianalisis menggunakan metode Chesson–Datta untuk 

menentukan kandungan selulosa, hemiselulosa, dan lignin, serta dikarakterisasi 

menggunakan Fourier Transform Infrared Spectroscopy (FT-IR). Hasil penelitian 

menunjukkan bahwa rasio molar DES dan waktu pretreatment memengaruhi 

komposisi lignoselulosa serta yield residu kulit pisang kepok. Rasio molar 1:9 

selama 2 jam menghasilkan kandungan lignin terendah sebesar 1,06% dengan 

efektivitas delignifikasi sebesar 68,82%, sedangkan kandungan selulosa tertinggi 

diperoleh pada rasio molar 1:6 selama 6 jam sebesar 58,66%. Berdasarkan 

keseimbangan antara penurunan lignin dan retensi fraksi karbohidrat, kondisi 

optimum pretreatment diperoleh pada rasio molar 1:6 selama 2 jam dengan 

kandungan selulosa 24,30%, hemiselulosa 34%, dan lignin 2,56%. Analisis FT-IR 

menunjukkan perubahan intensitas beberapa gugus fungsi yang mengindikasikan 

terjadinya modifikasi struktur lignoselulosa setelah pretreatment menggunakan 

DES berbasis ChCl–asam laktat. 

 

Kata Kunci: Kulit pisang kepok, delignifikasi, deep eutectic solvent, lignoselulosa,  

Chesson–Datta. 
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ABSTRACT 
 

 PRETREATMENT OF KEPOK BANANA PEEL USING A ChCl–C₃H₆O₃ 

MIXTURE TO REDUCE LIGNIN AND ENHANCE CELLULOSE AND 

HEMICELLULOSE CONTENT 

(Nova Kharisma, 2026, 67 Pages, 10 Tables, 13 Figures, 4 Appendices) 

Kepok banana peel is a lignocellulosic biomass waste with potential as a source of 

cellulose and hemicellulose. The presence of lignin in the lignocellulosic structure 

limits the accessibility of carbohydrate components and hinders further biomass 

utilization. This study aimed to investigate the effect of the molar ratio of a deep 

eutectic solvent (DES) composed of choline chloride (ChCl) and lactic acid 

(C₃H₆O₃), as well as pretreatment time, on the lignocellulosic composition of kepok 

banana peel and to determine the optimum pretreatment condition. The DES was 

prepared at ChCl acid molar ratios of 1:6, 1:7, 1:8, 1:9, and 1:10, while 

pretreatment was conducted for 2, 4, and 6 hours at 120°C. The pretreated samples 

were analyzed using the Chesson–Datta method to determine cellulose, 

hemicellulose, and lignin contents, and were further characterized by Fourier 

Transform Infrared Spectroscopy (FT-IR). The results showed that both DES molar 

ratio and pretreatment time significantly affected the lignocellulosic composition 

and residual biomass yield. The lowest lignin content (1.06%) and the highest 

delignification efficiency (68.82%) were obtained at a molar ratio of 1:9 for 2 

hours, whereas the highest cellulose content (58.66%) was achieved at a molar 

ratio of 1:6 for 6 hours. Considering the balance between lignin removal and 

carbohydrate retention, the optimum pretreatment condition was achieved at a 

molar ratio of 1:6 for 2 hours, resulting in cellulose, hemicellulose, and lignin 

contents of 24.30%, 34.00%, and 2.56%, respectively. FT-IR analysis confirmed 

structural modifications of the lignocellulosic biomass after DES pretreatment. 

 

Keywords: Kepok Banana Peel, Delignification, Deep Eutectic Solvent, 

Lignocellulosic Biomass, Chesson–Datta Method. 
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MOTTO 

 

“Sesungguhnya bersama kesulian ada kemudahan” 

(QS. Al-Insyirah: 6) 

 

”Allah tidak membebani seseorang melainkan sesuai dengan kesanggupannya” 

(QS. Al-Baqarah: 286) 

 

”Success is not final, failure is not fatal: it is the courage to continue that counts” 

-Winston Churchill- 

 

“The future depends on what you do today” 

-Mahatma Gandhi- 
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