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Abstract 

Glucanase enzyme isolated from Trichoderma isolates were purified to homogeneity using ammonium persulphate precipitation and Fast Protein 

Liquid Chromatography.  Purity of the isolated enzyme was confirmed by SDS-PAGE. Enzymatic properties such as effect of temperature, pH, 

SDS and EDTA were determined. Molecular weight of Trichoderma isolates was found to be around 55 kDa. The optimum temperature for 

glucanase enzyme was 50˚C and the optimum pH was 5.0. SDS and EDTA were at a concentration 0f 20 µg/ml showing an inhibitory effect on 

glucanase enzyme activity. 
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Introduction 

Trichoderma sp. are active mycoparasites 

against a variety of soil borne pathogens. The 
antagonistic mechanism of Trichoderma is a complex 

process involving chemotropism [4], lectin-mediated 
recognition [11,12,13], and formation of trapping and 

penetration structures [6,7]. This process is further 
supported by the secretion of extracellular enzymes such 

as chitinases [2,5,10] β-glucanases, xylanase [10,17,18], 
and proteinases. These enzymes degrade the cell wall 

components of pathogens such as chitin, glucan, 

cellulose and proteins successfully limiting the growth 
of fungal pathogens [18,2]. As the skeleton of the fungal 

cell wall mainly contains chitin, glucan and proteins, 
mycoparasitism and enzymes that hydrolyze these 

components are one of the main mechanisms accounting 
for showing antagonistic activity against plant 

pathogenic fungi. Chitinase, glucanase and cellulase are 
important in the hyper-parasitic mechanism. Chitin and 

beta-1,3 glucan are the main structural components of 
fungal cell walls, except those from members of the 

class Oomycetes. Chitinase and glucanases produced by 

some Trichoderma sp. are the key enzymes in the lysis 
of cell walls during their mycoparasitic action against 

phytopathogenic fungi [5].  
Trichoderma species have been widely 

investigated as bio-control agents and are renowned to 
produce hydrolytic enzymes that act synergistically on 

plant and fungal cell wall polysaccharides. Enzymes 
from Trichoderma species, and esp. T. harzianum, have 

been used to degrade extracellular (1→3) (1→6)-β-D-
glucans to produce gluco-oligosaccharides [8,3]. 

Cellulose is a major polysaccharide constituent of plant 

cell walls and one of the most abundant organic 
compounds on the earth. It is composed of β-1,4-glucose 

units linked by β-1,4D-glycosidic bond, cellulose 
degrading enzymes act by cleaving the glycosidic bonds 

[10].  
Cellulases responsible for the hydrolysis of 

cellulose are composed of complex mixture of enzyme. 
Cellulases are divided into three main classes [9].  These 

classes are endoglucanase (EC 3.2.1.4), 
Cellobiohydrolase (EC 3.2.191) and beta-glucosidase 

(3.2.121) [16]. Endogulacanase are generally called 
CMCases which generally attack randomly at 1,4 D- 

glycosidic bonds in cellulose. 
The major goal of this research was to purify 

glucanase enzyme from the Trichoderma sp. In addition 
different biochemical properties of the isolated enzymes 

were also studied.  
 

Materials and method 

Organism, cultivation and growth conditions 

Trichoderma sp. previously isolated from the 
different states of Uttar Pradesh were cultivated on 

Czapek Dox Medium containing CMC and wood dust as 
sole carbon source (1%). Cultures were incubated for 

10-14 days on orbital shaker at 150 rpm. At the end of 
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the incubation time contents of conical flasks were 

filtered and the filtrate was centrifuged at 5000 rpm for 
10 min. The clear supernatant was considered as the 

source of crude enzymes [21]. 
 

Determination of Enzyme activity 
Endoglucanase activity was routinely 

measured according to [24]. The enzyme solution 1ml in 
appropriate dilution was added to 1ml of 1% 

carboxymethyl cellulose dissolved in 50 mM sodium 
acetate buffer, pH 5.0. After incubation at 50̊ C for 60 

min. the reaction was stopped by the addition of 3 ml 
DNS reagent. After incubating for 10 min. in a boiling 

water bath enzymatic activity was determined at 540 
nm. One unit of CMCase activity was expressed as the 

amount of protein that liberate reducing sugar 
equivalent to glucose per minute under assay conditions. 

 

Determination of protein concentration 

Protein content of the crude enzyme 
preparation was assayed by Lowry method [19], using 

BSA, as standard. 
 

Purification of enzyme 
The clear supernatant used as a source of crude enzyme 

was purified by the slow addition of Ammonium 
Persulfate with continuous stirring till 80% saturation. 

The obtained precipitate was dissolved in citrate 
phosphate buffer pH 5.0. Enzyme preparations were 

applied for FPLC treatment Sharp peak Fractions were 

collected and applied for SDS-PAGE analysis. 
 

Estimation of enzyme molecular weight 
For molecular weight determination the enzyme 

preparation and known molecular weight markers were 
subjected to electrophoresis according to Bollag and 

Edelstein [1] with 12% acrylamide gel. After 
electrophoresis gel was stained with Ezee blue gel 

stainer. Clear bands indicate the glucanase enzyme 
activity. 

 

Enzyme characteristics 

Thermal stability of enzyme 
Thermal stability of enzyme was tested by preheating of 

enzymes at 30˚, 40̊, 50̊, 60̊ and 70 ̊C for 1 hour. 
 

Effect of pH value on enzyme activity 
The pH optima of glucanase enzyme were determined at 

pH range from 4 to 7 using citrate phosphate buffer and 
Tris buffer. 

 

Effect of SDS and EDTA on enzyme activity 

Effect of SDS and EDTA were determined at the 
concentration of 20 µg/ml. 

 

 

 

 

 

Results and discussion 

Production of enzyme 
To achieve maximum production culture conditions 

were standardized. Two different carbon sources were 
added in the culture media for maximum enzyme 

production. CMC was found to be the best glucanase 
inducer as compare to wood dust.  

Table 1. The characteristics of fungi isolates used in this 
study. 
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Figure 2. Effect of carbon sources on glucanase 

enzyme induction 

 

Molecular weight determination 
The molecular weight of the enzyme protein was 

calculated based on the basis of mobilities of the protein 
bands on SDS gel. Estimated molecular weight was 55 

kDa. Again the presence of single band under reducing 
and non-reducing conditions exhibits homogeneity of 

the enzyme. And from this it is evident that all the 

isolates have glucanase enzyme. El-Zawahry et al. [26] 
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reported molecular weights of glucanase enzyme 

isolated from Trichoderma sp.  around 55 kDa. 
 

 
 

Figure 3. 12% SDS-PAGE of glucanase enzyme 

 (M) Molecular weight marker and (B) Activity pattern 
Trichoderma samples for determination of molecular 

weight. From left to right, 
 

 Effect of temperature on glucanase 

Glucanases purified from the culture filtrate of 
Trichoderma sp. was assayed at different temperatures 

ranging from 30 to 70˚C and the optimal temperature 
was 50˚C. Enzymes show highest activity at 50˚C and 

their activity decreases beyond 50˚C. Kalra et al. [14] 
reported that the optimum temperature for cellulolytic 

enzyme isolated from Trichoderma longibrachiatum 
was around 55˚C - 65˚C. Ulker and Spray [23] isolated 

low molecular weight endoglucanase from Trichoderma 
reesei with optimum temperature 52˚C. 

 

 

 

Figure 4. Effect of temperature on glucanase enzyme 

activity 

 

pH: To obtain maximum glucanase production by 

Trichoderma spp., each Erlenmeyer flask containing 50 
ml growth media with pH ranging from 4.0-7.0 was 

incubated at 30
˚ 
C with 2 ml inoculums for 8 days. After 

8 days of incubation, glucanase activity was determined.  

Our results were confirmed by workers [20,22]. 
 

 
                            

 

 
 

Figure 5. Effect of pH on glucanase enzyme activity 
 

 

Effect of SDS and EDTA 

SDS and EDTA have showed inhibitory effect 
on the glucanase activity. EDTA is a chelating agent 

[24] and its inhibition ability indicates that specific ions 
might be actively involved in catalytic reaction of the 

enzyme [15]. 
 

 
 

Figure 6.  Effect of EDTA and SDS on glucanase 

enzyme activity 
 

Conclusion 
The major goal of this research was to identify the best 

carbon source for the induction of glucanase enzyme, 
viz. wood dust and CMC under submerged fermentation 

conditions. Out of these tested carbon sources CMC was 
found to be the most effective carbon source for the 

induction of glucanase enzyme in seven isolates of 
Trichoderma. Out of these tested seven strains, T. 

harzianum was found to be the most promising strain 
for glucanase enzyme production. 

The isolated enzymes were run on SDS gel for the 
molecular mass determination and the molecular mass 

of the isolated enzymes were found in the range of 55 
kDa. 
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