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Abstract-Cellulose is one of the most common polymers in nature. It exists almost exclusively in cotton fibers, and is combined 

with other materials (such as lignin and hemicellulose, wood, leaves and plant stems) in textiles and detergents. Medium 

cellulose is a long chain polymer composed of self-repeating glucose units, a monosaccharide, connected by β-1,4-glycosidic 

bonds. Cellulase causes the hydrolysis of individual cellulose fibers in order to break them down into smaller sugar units and 

ultimately produce glucose molecules.The production conditions of cellulase and bacteria to produce cellulase are optimized 

through variable factors. Various production conditions, such as carbon source, nitrogen source, pH, temperature, incubation 

temperature and seed size. Here, we mentioned different types of microorganisms that can produce cellulase under optimal 

conditions. In today's world, this makes them more popular because industrial enzymes play a wide-ranging role in the 

commercial market, and we need to focus on additional research on their manufacturing.These substrates are sold every year 

and are environmentally friendly. The above methods are very useful for the production of cellulase because they reduce the 

problem of handling such agricultural waste. These substrates are more efficiently consumed by potential strains such as 

microorganisms, plants, etc. to produce cellulase. 
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I. INTRODUCTION 
Cellulose is a renewable energy source and an important 

structural component of plants [1]. It is the main product 

of photosynthesis in the terrestrial environment and the 

most extensive renewable biological source produced in 

the biosphere [2]. It is the largest component of plant 
waste entering the terrestrial ecosystem, so it is an 

excellent energy source for microorganisms, which are 

mainly responsible for decomposing soil organic matter 

[3]. Microorganisms such as bacteria are responsible for 

the biotransformation of cellulose. It is a linear 

unbranched polymer in which glucose is connected by β-

1,4-glycosidic bonds [4].  

 

It can resist most forms of decomposition and accumulate 

in the environment. Cellulolytic enzymes play an 

important role in the natural biodegradation process. In 
this process, lignocellulosic materials in plants are 

effectively destroyed by cellulolytic bacteria. Cellulase 

requires the synergy of three enzymes, namely 

endoglucanase, cellobiohydrolase or exoglucanase and β-

glucosidase [5]. These enzymes convert cellulose into a 

useful energy source—glucose, which plays a key role in 

the utilization of biomass. Cellulase enzymes are enzymes 

that help convert cellulosic substrates into fermentable 

sugars.Bacteria are more and more interested in producing 

cellulase because it has a higher growth rate than fungi 

and has a good potential for producing cellulase. It is used 

in ruminant feed to improve digestibility, process juice and 
remove color [6]. Cellulase-producing bacteria can convert 

cellulose into glucose. The isolation and characterization 

of cellulase-producing bacteria will be an important aspect 

of biofuel, biodegradation and bioremediation research. 

Cellulase meets 8% of the global industrial enzyme 

demand [7]. If cellulase is used to hydrolyzepretreated 

cellulosic material into sugars that can be fermented into 

bioethanol and bio-based products on a large scale. The 

cellulase market is expected to grow substantially 400 

million US dollars per year [8].  

 

During the period 2004-2014, as a special enzymecellulase 
is expected to increase by about 100% [9]. Biotechnology 

companies Genencor International and Novozymes 

Biotech reported that they have developed a technology 

that reduces the cost of cellulase to ethanol from US$5.40 

per gallon of ethanol to about 20 cents per gallon of 

ethanol [10]. The two main strategies are- Cellulase 

production economically reduces the dollar per gram of 

enzyme through the process and improves the strain, for 

example., A cheaper medium and alternative inducer 

system from lactose to glucose and (2) Improve the 

performance of cellulase to reduce the amount of enzyme 
in grams to achieve the equivalent hydrolysis of the 

cocktail and improve the composition [11]. In addition, 

cellulase is mainly used in the textile industry, for the bio-

polishing of fabrics and the manufacture of stonewashed 

jeans, as well as household detergents for improving the 

softness and gloss of fabrics [12].They are also used in 

feed to improve nutritional value and digestibility, in juice 
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processing and baked goods, and paper deinking is another 

new application. 
 

II. CLASSIFICATION OF CELLULASE 

 
Microorganisms produce free or cell-bound extracellular 

cellulase for the hydrolysis and metabolism of insoluble 

cellulose. In the past thirty years, extensive research has 

been conducted on the biochemical analysis of the 

cellulose system of aerobic and anaerobic bacteria and 

fungi. The following components of the cellulase system 

have been classified.  

 

1. Endoglucanase or endo-1,4-β-D-glucan-

glucanohydrolase 

The endoglucanase accidentally cuts the inner amorphous 
region of the cellulose polysaccharide chain to form 

oligosaccharides of different lengths, thereby forming new 

chain ends. Expanded amorphous cellulose, soluble 

cellulose derivatives such as CMC, cellooligosaccharides 

[13]. 

 

2. Exoglucanase or 1,4-β-D-glucancellobiohydrolase 

(cellobiohydrolase) 

Exoglucanases are attractive at the reducing or non-

reducing ends of cellulose polysaccharide chains, releasing 

glucose (glucanohydrolase) or cellobiose 
(cellobiohydrolase) as the main product. These enzymes 

have activity on crystalline substrates such as 

microcrystalline cellulose, amorphous cellulose, and 

cellooligosaccharides; however, they have no activity on 

cellobiose or substituted soluble cellulose (such as CMC). 

 

3. Exoglucanase or 1,4-β-D-

oligoglucancellobiohydrolase (also called 

cellodextrinase) 

Catalyzes the production of cellooligosaccharides or p-

nitrophenyl -β-D-cellobiose removes cellobiose, but for 

amorphous cellulose or management committee. 
 

4. β-glucosidase or β-D-glucoside-glucosidase 

β-glucosidase hydrolyzes soluble cellodextrin and 

cellobiose from the non-reducing end to glucose. It is 

inactive to crystalline or amorphous cellulose. 

 

5. Cellobiose phosphorylase or cellobiose: α-D-

glucosyltransferase orthophosphate 

Catalyzes the reversible phosphorylation and degradation 

of cellobiose. It was first discovered by Ayers [14] in the 

scientific cells of Ruminococcusflavefacie. 
Cellobiose + H3PO4 = Alpha-D 1-P + Glucose 

 

III. SCREENING OF CELLULASE 

PRODUCING BACTERIA 

 
Screening of bacterial cellulase activity in microbial 

isolates is usually carried out on plates containing 

crystalline cellulose or microcrystalline cellulose such as 

Avicel in agar at a final concentration of 0.1-0.5% (w/v). 
After an appropriate incubation period, the luminal area 

around the colony indicated cellulose producers [15]. 

Cytophaga spp. colony cellulose decomposition showed 

no clean areas. Therefore, the diameter of the clearance 

zone cannot accurately reflect the true cellulase activity. 

Cellulase-producing bacteria were detected after 

incubation with 0.5% (w/v) carboxymethyl cellulose 

(CMC) as the sole carbon source and embedded in 1% 

Congo red (w/v) agar medium [16]. Add 5 M NaCl to the 

decant dye plate, and decant after 20-30 minutes. It was 

found that the positive colonies were surrounded by light 

orange areas on a red background. Cellulolytic bacteria 
can be screened directly on such a plate, but it is best to 

spread the plate on a reference plate to separate active 

colonies as a flooding reagent, which makes separation 

difficult.  Plant et al., [17] reported a semi-quantitative 

analysis of cellulase activity in bacteria using cellulose 

blue in the upper two layers of an agar tube.  

 

The dye released from the substrate is measured by 

densitometry. Kasana et al., in 2008, found that Gram's 

iodine used for embedding plates instead of 

cetyltrimethylammonium bromide or Congo red can 
provide faster and more distinguishable results [18]. 

However, the dye plate screening method is not a 

quantitative method because the correlation between 

enzyme activity and halo size is poor. This problem has 

been solved by the development of short-fiber 

oligosaccharides with modified reducing ends and 

chromogenic/fluorescent groups such as fluorescein, 

resorufin and 4-methylumbelliferone to improve 

sensitivity and quantification [19]. However, the main 

limitation of using fluorescent substrates on agar plates is 

that the hydrolysate has a tendency to diffuse widely, so it 

is not as easy to use as these compounds. Synthetic 
cellooligosaccharides are used to detect cellulolytic 

microorganisms in laboratory analysis [20]. 

 

IV. CELLULASE PRODUCING BACTERIA 

AND THEIR CHARACTERISTICS 

 
Both fungi and bacteria are used for their ability to 

produce a variety of cellulases and hemicellulases. 
Because they can produce a large number of cellulolytic 

enzymes, these enzymes are usually not as complex as 

bacterial cellulase and easy to extract and extract, so the 

use of fungi is more prominent. Therefore, it is easier to 

clone and recombine in fast-growing bacterial hosts. 

However, the isolation and characterization of new 

cellulases from bacteria are widely used today. There are 

several reasons for these changes, namely. i) The growth 

rate of bacteria is usually higher than that of fungi, which 

promotes the production of recombinant enzymes. ii) 

Bacterial cellulase is usually more complex and exists in 

multi-enzyme complexes, which can provide higher 
functions and synergy. iii) Bacteria Inhabits a wide range 
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of environmental and industrial niches, such as 

thermophilic or psychrophilic, alkaliphilic or acidophilic 
and halophilic strains, which produce cellulolytic strains 

that are extremely resistant to environmental stress.These 

strains can survive under harsh conditions and produce 

cellulolytic enzymes that are stable under extreme 

conditions, which can be used in biotransformation 

processes. This can improve enzymatic hydrolysis, 

fermentation and product recovery. Use and improvement 

of these enzymes for biofuels and biological products. 

Many bacteria can grow on cellulose, and many bacteria 

produce enzymes to catalyze the decomposition of soluble 

cellulose derivatives or amorphous regions of crystalline 

cellulose. 
 

However, few bacteria synthesize a complete enzyme 

system, which leads to cheap hydrolysis of natural 

crystalline materials. These few bacteria should be called 

"true cellulolytic" bacteria, and those that produce some 

endoglucanase and β-glucosidase, but not the whole 

system, are called "pseudo-cellulolytic". These pseudo-

cellulolytic bacteria can borrow the genes encoding these 

enzymes by horizontal transfer from the true cellulolytic 

species. 

 

V. APPLICATIONS OF CELLULASE 

 
There are various applications of cellulase enzyme- 

1.Agricultural control of plant diseases and pathogens; the 

formation of plant and fungal protoplasts; improvement of 

seed germination and root system; increase of plant 

growth and flowering; improvement of soil quality; 

reduction of dependence on mineral fertilizers.  

 
2.Biotransformation of cellulosic materials into ethanol, 

other solvents, Organic acids and single-cell protein and 

lipids; production of high-calorie feeds; improved 

nutritional quality of animal feeds; better ruminant 

productivity; better digestion and absorption of food; 

preservation of high-quality feeds. 

 

3.Washing powder is a cellulase-based detergent; it has a 

good cleaning effect without damaging the fiber; it 

improves gloss and dirt removal; removes rough and 

irregularities on cotton fabrics; prevents pigment particles 
from precipitation. 

 

4.Fermentation; improves malt and saccharification; better 

from grapes Pressing and color extraction; improving the 

aroma of wine; improving pre-fermentation and beer 

quality; improving the viscosity and filterability of wort; 

improving the clarity of wort in winemaking; better 

filtration speed and wine stability. 

 

5.Food release of antioxidants in the pulp of fruits and 

vegetables; improve the extraction efficiency of starch and 

protein; improve the maceration, pressing and color 
extraction of fruits and vegetables; clarify fruit juices; the 

best texture and quality of baked goods; high-viscosity 

purees; improve fruits and vegetable texture, taste, aroma 
and volatility; control citrus bitterness. 

 

6.Textile biotinylation of jeans; bio-polishing of textile 

fibers; improving fabric quality; improving fiber 

absorption; softening clothes; increasing the stability of 

cellulose fabrics; removing excess dyes on fabrics; 

restoring color gloss. 

 

 

VI. CONCLUSION 
 

Microorganisms are an attractive target for cellulase 

production because they have a huge potential for 

cellulase production; however, it is clear that there are 

more efficient species in the environment that have not 

been noticed by researchers. The activity of these enzymes 

is more important. Microbial cellulases are preferred 

because of their potential uses in a variety of industries. In 

order to meet the increasing demand for microbial 

cellulase, more and more research is needed to obtain 
scientific knowledge. 
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