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Abstract 

Daduk is a sugarcane leaf, waste of sugarcane plantation. Daduk containing a big number of cellulose that difficult to decompose 

naturally. Cellulose is a fiber that can be degrade by cellulase produced by organism especially microorganism, like bacteria or 

fungi. This research is to studi the cellulase activity produce by Cellvibrio mixtus UV4 that found in daduk. The procedure of 

this research are (1) Sterilization of tools and materials; (2) Rejuvenation isolates Cellvibrio mixtus UV4; (3) Production of 

cellulase enzymes with aerobic fermentation method using liquid CMC 1%; (4) Isolation of crude extract of cellulase enzymes 

by Somogiy-Nelson; (5) Determination of cellulase enzyme crude extract using UV-Vis spectrophotometer; and (6) Preparation 

of a standard curve of glucose by the method of Somogiy-Nelson. The cellulase activity is 0.026 U/mL until 0.039 U/mL during 

8 days.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Daduk is a sugarcane leaf. Daduk wastes in sugarcane plantations are very abundant in number due to the high demand for sugar 

cane crop is used as raw material for the manufacture of sugar. Daduk component consisting of water (10.37%), cellulose 

(38.30%), hemicellulose (30.06%), lignin insoluble (8.88%) and ash (3.98%) (Yahya and Simping 2008). Cellulose contained in 

daduk is a source of renewable energy. Cellulose is a linear polysaccharide of glucose residues with bond-1,4-glycosidic . 

Cellulose can be degraded by microbes cellulolitic to produce cellulase enzymes. 

Cellulase produced by microbes, especially fungi and bacteria. Enzyme-producing microorganism is the most widely used 

compared to animals and plants. The use of microorganisms was considered more advantageous because its growth is fast and 

easy setup, can grow on various substrates are inexpensive, can be produced on a large scale and more uniform quality 

(Suhartono, 1989). 

Research of Firmani (2013) states that the results of the activity test cellulolitic on media CMC against Pseudomonas mallei 

UV1, Micrococcus agilis UV2, Cellvibrio mixtus UV3, Cellvibrio mixtus UV4, Cytophaga hutchinsonii UV5, Micrococcus 

roseus UV6 obtained one isolate superior diameter of the biggest clear zone was Cellvibrio mixtus UV4. However, the activity of 

crude extract cellulase produced by these bacteria have not been revealed. Based on the above, it is necessary to study about the 

activity of crude extract cellulase produced by Cellvibrio mixtus UV4 from daduk.  

II. MATERIALS AND METHODS 

 Materials 

Research conducted at the Laboratory of Microbiology and Molecular Genetics Laboratory, Faculty of Science and Technology, 

Airlangga University in June 2012 to February 2013. The tools used in this study were Autoclave, Laminar Air Flow, 

Spectrophotometer Spectronic, micro cuvette, incubators, ovens, clear bottles vol 100 mL, 250 mL and 500 mL Erlenmeyer 

flask, shaker, test tube, vortex, pH meter, thermometer, needle ose, petri dish, pipette volume of 2 mL, 5 mL and 10 mL, UV-Vis 

spectrophotometer and a refrigerator. The materials used in this study include Cellvibrio mixtus UV4, distilled water, Nutrient 

Broth, liquid CMC 1%, (NH4)2SO4, 0,05M and 0,02M phosphate buffer pH 7 and anhydrous glucose. 
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 Methods 

The procedure of this research are (1) Sterilization of tools and materials; (2) Rejuvenation isolates Cellvibrio mixtus UV4; (3) 

Production of cellulase enzymes with aerobic fermentation method using liquid CMC 1%; (4) Isolation of crude extract of 

cellulase enzymes by Somogiy-Nelson; (5) Determination of cellulase enzyme crude extract using UV-Vis spectrophotometer; 

and (6) Preparation of a standard curve of glucose by the method of Somogiy-Nelson.  

One unit of enzyme activity is defined as the amount of enzyme required to form 1 mol product per unit of time for each 

enzyme mL (Miller, 1996). Enzyme activity is calculated by the following formula: 

Enzyme activity (
U

mL
) =

[Glucose]

Molecular Weight of Glucose
 x 

v

p x q
 x  fp 

Description: 

 v = volume of the total sample in each tube experiments (mL) 

 p = amount of enzyme (ml) 

 q = incubation time (minutes) 

 fp = dilution factor 

III. RESULT AND DISCUSSION 

Table - 1 

The Absorbance of Standard Glucose (µg/mL) 

[Glucose](µg/mL) Absorbance ( 540 nm) 

10 0,300 

20 0,654 

30 1,006 

40 1,411 

50 1,624 

 

 
Fig. 1: Concentration of Glucose 

Glucose standard curve graph above shows that the value of equation (R2) (0.9926) approaches a value of 1 means that the 

data generated is almost linear. Linear regression equation of the standard curve above is used to calculate the reducing sugar 

concentration of the sample. Glucose obtained from the standard curve linear regression equation as follows: 

y = 0,0341x – 0, 0225 

Product concentration (x) can be calculated from the linear regression equation: 

y  =  0,0341x – 0,0225 

0,967   = 0,0341x – 0, 0225 

x = 29,018 g/mL 

Activity (U / mL) = Concentration of product x dilution factor x vol. total sample 

           BM glucose incubation time x x amount of enzyme 

= 29,018  x  1 x  5 

 30 x 180 x 0,5 

= 0,054 U/mL 
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One unit of enzyme is defined as the amount of enzyme required to form 1 mmol product per minute. 

 
Fig. 2: The curve cellulase activity of Cellvibrio mixtus UV4 

On day 0 to day 5 increased activity because of the activity of cellulase enzymes to degrade cellulose and cellulose 

degradation bacteria utilize the results for growth. On the day of the 6th and 7th is the peak activity of the enzyme cellulase 

enzyme activity characterized by constant or fixed. While on the 8th day decreased activity of the enzyme cellulase. From curve 

enzyme activity in this study can be proved that the cellulase enzyme activity is influenced by the amount of bacteria, substrate 

concentration and incubation time. 
Table - 2 

Activity of cellulase at day 0 to day 8 incubation of Cellvibrio mixtus UV4 

Day Absorbance (540 nm) 
[Reducing sugars] 

(mg/mL) 

Enzyme activity 

(U/mL) 

0 0,455 13,988 0,026 

1 0,518 15,850 0,029 

2 0,587 17,874 0,033 

3 0,621 18,856 0,035 

4 0,622 18,900 0,035 

5 0,646 19,604 0,036 

6 0,723 21,848 0,040 

7 0,709 21,452 0,040 

8 0,691 20,909 0,039 

 

The Table 2 shows the activity of crude extract cellulase from C. mixtus UV4 for 8 days. Cellulase activity of crude extract 

obtained by measuring the amount of reducing sugar present in the substrate which has been treated with a cellulase enzyme 

crude extract during the incubation time of 30 minutes. During the incubation time of 30 minutes reaction of cellulose hydrolysis 

by cellulase enzymes. After the incubation period is completed, measurement of reducing sugar levels in this study using 

Somogiy-Nelson, wherein the method involves a two-step reaction is the reaction of D-glucose with reagent Nelson producing 

Cu2O form a brick red precipitate. Then, the second reaction is between the reagent arsenomolibdat Cu2O produces a blue color. 

The more intense blue color is produced from the reaction between glucose and the reagent, the more glucose. Reducing the 

amount of sugar (glucose) in Table 2 were measured using a spectrophotometer at a wavelength of 540 nm and produce 

absorbance values are read on the screen spectrophotometer. The resulting absorbance values inserted into the formula of 

enzyme activity. 

Cellulase activity is defined as the amount of enzyme required to produce 1 mol product per unit time (Miller, 1995). 

Cellulolytic bacteria to degrade cellulose-containing substrates requires working synergism of the three types of cellulase 

enzymes are endo-1,4 glucanase  amorphous cellulose chain break while exo-1,4 glucanase  crystalline chains break down 

cellulose into cellobiose and -glucosidase breaks down cellobiose to glucose, Table 2 shows that on days 0, lower cellulase 

enzyme activity that is 2,6x10-2 U / mL so that the amount of reducing sugars formed a little. On day 0, the ability of the bacteria 

C. mixtus UV4 in hydrolyze cellulose to glucose is still low due to degrade the substrate takes time. Cellulase enzyme activity 

increased on day 1 that is equal 2,9x10-2 U / mL and reached the value of the highest activity on the 6th day is equal 4,0x10-2 U 

/ mL. With increasing incubation time, cellulase enzyme activity increased to achieve the optimum incubation time. At the time 

of optimum incubation, the enzymatic reaction reaches a maximum speed (Gal et al., 1997). 
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Cellulase enzyme activity in Table 2 is increasing every 24 hours and reached the peak of the highest activity on the 6th and 

7th. On day 6 and day 7 cellulase enzyme activity reached the highest value and the constant that is equal 4,0x10 -2 U / mL. In 

this phase of bacterial activity konstran because along with the rate of bacterial growth or remained constant. On the 8th day of 

cellulase enzyme activity decreased to 3,9x10-2 U / mL because most bacteria die due to the amount of nutrients and occur more 

limited competition between bacterial cells so that glucose produced decreased numbers. 

IV. CONCLUSION 

The cellulase activity is 0.026 U/mL until 0.039 U/mL during 8 days. 
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