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Faqih, Muhamad, 2022, Transformasi, Ekspresi Gen Penyandi β-Xilosidase 

Asal Thermoanaerobacterium xylanolyticum Lx-11 pada Escherichia coli BL21 

(DE3), dan Karakterisasi Biokimianya, skripsi ini dibawah bimbingan Ali 

Rohman, S.Si., M.Si., Ph.D dan Prof. Dr. Ni Nyoman Tri Puspaningsih, M.Si.,. 

Departemen Kimia, Fakultas Sains dan Teknologi, Universitas Airlangga, 

Surabaya. 

 

ABSTRAK 

Enzim β-xilosidase merupakan biokatalis berperan dalam penguraian xilan, 

salah satu penyusun biomassa lignoselulosa. Kebutuhan akan biokatalis yang dapat 

bekerja pada kondisi ekstrem sangat diperlukan dalam industri pengolahan 

biomassa lignoselulosa. Penelitian yang dilakukan adalah transformasi, ekspresi 

gen penyandi β-xilosidase asal Thermoanaerobacterium xylanolyticum LX-11 

(Txy-Xyl) pada Escherichia coli BL21 (DE3), dan karakterisasi aktivitas optimum 

dan stabilitas pH dan suhu. Gen penyandi Txy-Xyl dalam plasmid pET-15b 

ditransformasikan ke dalam E. coli BL21 (DE3) dengan metode kejutan panas.  

Txy-Xyl diekspresikan, kemudian dimurnikan dengan kromatografi afinitas Ni2+. 

Karakterisasi kondisi optimum dan stabilitas pH dan suhu Txy-Xyl dilakukan 

dengan uji aktivitas terhadap substrat p-nitrofenil-β-D-xilopiranosida. Txy-Xyl 

berhasil ditransformasikan ke dalam E. coli BL21 (DE3) dan diekspresikan.  

Txy-Xyl murni diperoleh ditandai dengan munculnya pita SDS-PAGE pada ukuran 

sekitar 58 kDa. Txy-Xyl menunjukkan aktivitas optimum pada pH 5,5 dan suhu 

65oC. Txy-Xyl stabil pada suhu 55oC dengan pH 6,5 selama 120 menit dan pada 

pH 3-9 suhu 4oC selama 18 jam. Berdasarkan hasil tersebut, maka transformasi, 

ekspresi gen penyandi β-xilosidase asal Thermoanaerobacterium xylanolyticum 

LX-11 (Txy-Xyl) pada Escherichia coli BL21 (DE3), dan karakterisasi aktivitas 

optimum dan stabilitas pH dan suhu telah berhasil dilakukan. 

 

Kata kunci: β-xilosidase, Thermoanaerobacterium xylanolyticum LX-11, Enzim 
termofil, Aktivitas optimum, Stabilitas 
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Faqih, Muhamad, 2022, Transformation, Expression of The Gene Encoding  

β-Xylosidase From Thermoanaerobacterium xylanolyticum LX-11 in 

Escherichia coli BL21 (DE3), and Its Biochemical Characterization, this final 

project is under guidance of Ali Rohman, S.Si., M.Si., Ph.D and Prof. Dr. Ni 

Nyoman Tri Puspaningsih, M.Si.,. Department of Chemistry, Faculty of 

Science and Technology, Universitas Airlangga, Surabaya. 

 

ABSTRACT 

The β-xylosidase enzyme is a biocatalyst that plays a role in the 

decomposition of xylan, one of the constituents of lignocellulosic biomass. The 

need for a biocatalyst that can work in extreme conditions is very necessary for the 

lignocellulosic biomass processing industry. The research carried out was 

transformation, and expression of the gene encoding β-xylosidase from 

Thermoanaerobacterium xylanolyticum LX-11 (Txy-Xyl) in Escherichia coli BL21 

(DE3), and characterization of optimum conditions and stability of pH and 

temperature. The gene encoding Txy-Xyl in the pET-15b plasmid was transformed 

into E. coli BL21 (DE3) by heat shock method. Txy-Xyl was expressed, then 

purified by Ni2+ affinity chromatography. Characterization of the optimum 

conditions and stability of pH and temperature of Txy-Xyl was performed by testing 

the activity on p-nitrophenyl-β-D-xylopiranoside as substrate. Txy-Xyl was 

successfully transformed into E. coli BL21 (DE3) and expressed. The pure Txy-Xyl 

obtained was characterized by the appearance of the SDS-PAGE band at a size of 

about 58 kDa. Txy-Xyl showed optimum activity at pH 5.5 and temperature 65oC. 

Txy-Xyl is stable at 55oC with pH 6.5 for 120 minutes and at pH 3-9 at 4oC for 18 

hours. 

 

Keywords: β-xylosidase, Thermoanaerobacterium xylanolyticum LX-11, Stability, 
Optimum activity, Thermophilic Enzyme  
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