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ABSTRAK 
Produk pertanian yang melimpah menyediakan limbah hasil pertanian yang 

melimpah pula. Limbah hasil pertanian ini memiliki komponen utama 

lignoselulosa sehingga dapat dikonversi menjadi produk yang memiliki nilai 

ekonomis, seperti glukosa dan etanol dengan jalan menghidrolisis selulosa 

dengan bantuan selulase sebagai biokatalisator. Dari penelitian terdahulu 

diperoleh isolat bakteri murni dari limbah ampas tebu yang mempunyai 

aktivitas selulolitik yaitu isolat bakteri Bacillus subtilis strain SF01. Pada 

penelitian ini dilakukan penentuan karakteristik dari enzim yang dihasilkan 

tersebut. Tahapan awal dilakukan penentuan kurva pertumbuhan isolat 

Bacillus subtilis Strain SF01 dan kurva produksi selulase yang dihasilkan. 

Selanjutnya dilakukan pula penentuan aktivitas selulase pada variasi pH (4, 

5, 6, 7, 8, dan 9), dan variasi suhu (30, 40, 50, 60, 70,dan 80º C). Juga 

dilakukan penentuan stabilitas pH dan suhu enzim selulase ini. Penentuan 

aktivitas enzim menggunakan metode DNS (asam 3,5-dinitrosalisilat). 

Kurva pertumbuhan bakteri memasuki fase pertumbuhan cepat pada jam ke-

2 hingga jam ke-17. Setelah jam ke-17 isolat bakteri memasuki fase 

stasioner. Dari penentuan kurva produksi diketahui bahwa waktu optimum 

untuk produksi enzim yaitu pada jam ke-22 setelah diinkubasi. Ekstrak 

kasar enzim selulase dari Bacillus subtilis strain SF01 bekerja optimal pada 

60°C dan pH 5. Sementara untuk uji stabilitas suhu diketahui enzim selulase 

memiliki aktivitas residu masih diatas 50% dan cenderung stabil setelah 5 

jam dinkubasi pada suhu optimumnya, dan untuk  stabilitas pH didapatkan 

hasil bahwa enzim selulase lebih stabil pada pH 6 dibandingkan pada pH 4. 

Kata Kunci : Selulase, kurva pertumbuhan, kurva produksi, karakterisasi 

enzim. 

 

 

 

 

 



ii 

 

CHARACTERIZATION OF CRUDE EXTRACT OF CELLULASE 
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ABSTRACT 

Abundant agricultural products provide abundant agricultural waste as well. 

These agricultural wastes have the main components of lignocellulose that 

can be converted into a more valuable economic product, such as glucose 

and ethanol by cellulolytic  hydrolycis of cellulose. From previous studies, 

it had been obtained pure bacterial isolates from sugarcane waste that have 

cellulolytic activity, which was named isolate of Bacillus subtilis strain 

SF01. This research studied the characteristics of the resulting enzyme. 

First, the growth curve of isolates Bacillus subtilis Strain SF01 and the 

cellulose production curves of cellulase enzymes were determined. Further 

characterization was done by determination of cellulose activity at various 

pHs (4, 5, 6, 7, 8, and 9) and various temperatures (30, 40, 50, 60, 70, and 

80º C). The determination of pH and temperature stability of this cellulase 

had also been done. Determination of enzyme activity is done using the 

DNS (3,5-dinitrosalisylic acid) method. The growth curve of bacteria 

entering a rapid phase growth in the 2
nd

 hour until the 17
th

 hour. After the 

17
th

 hour the isolate of the bacteria entering the stationary phase. From the 

determination of the production curve it was known that the optimum time 

for the production of enzymes was on the 22
nd

 hour after incubation. Crude 

extract of cellulase from Bacillus subtilis strain SF01 worked optimally at 

60° C and pH 5, while from the temperature stability assay, it has known 

that the cellulase had residual activity above 50% and likely to be stable 

after 5 hours incubation at its optimum temperature, and is more stable at 

pH 6 than at pH 4. 

Keywords: Cellulase, growth curve, the curve of production, 

characterization of enzymes. 
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