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Purification and Characterization of Chitinase from the local
Fungus Isolate Aspergillus niger K17 and Evaluation of its

Efficiency in Control of Tomato Rot Diseases
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®drabdullah.has67@tu.edu.iq

Abstract: The fungal isolate Aspergillus niger K17 showed highest chitinase activity among eighteen fungal
isolates associated with rot root disease in tomato were isolated from some fields in Salah Aldin governorate,
resulting in 1.34 unit/ml with significant superior on other fungi. The chitinase purification from A. niger k17
included four steps, the specific activity in the crude enzyme was 0.37 unit/mg protein with total activity 134
units increased to 1.13 unit/mg protein in the second step when using ammonium sulfate (80%) for the
precipitation with enzyme yield of 34.85% and 3.05 purification fold. In the 3" step of purification using gel
filtration chromatography (Sephadex G0150) showed two isozymes coded with Ch-l and Ch-Il have specific
activity 3.9 and 5.37 unit/mg protein and purification fold were 10.54 and 14.51 fold, respectively. In the last
purification step using ion exchange chromatography (DEAE-cellulose) the specific activity increased to 9.56
and 14.08 unit/mg protein and the enzyme yields were 61.34 and 68.81% with purification fold 25.84 and
38.05 fold for both isozymes Ch-l and Ch-Il , respectively. The effect of each purification products on
Rhizoctonia.solani and A. niger K17 was studied, the results showed a extrusive decrease in both fungi growth
began from crude filtrate to precipitate then to Ch-I and Ch-Il, the highest inhibition growth of A. niger k17
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and R. solani was by mixture of two isozymes resulting in 4.66 and 2.86 cm compared with 7.6 and 8.82 cm
in control , respectively. Molecular weight of chitinase isozymes Ch-1 and Ch-Il purified from A. niger k17
was 29.3 and 36.6 kDa , respectively, this enzyme regard a noval chitinase and this study regarded the first in
Iraq that recognize production of chitinase isozymes differed from other chitinase purified in previous studies.
In addition, other enzyme characters such as effect of temperature and pH on activity of chitinase were also
studied. The results of the field experiment showed the Rashida cultivar showed lowest infection severity
superior on other cultivars resulting in 15.98% in the same treatment of Techagarin with A.niger k-17 and
purified chitinase in the present of the pathogen R.solani, while highest infection severity was 90.67% in
Noon cultivar with R. solani alone, the same tomato cultivar produced highest fruit yield in the treatment of
Techagarin with A.niger k-17 and purified chitinase in the present of the pathogen resulting in 4782.15 gm
while lowest yield was 1640.98 gm in Noon cultivar with R. solani alone. The treatment of Techagarin with
A.niger k-17 and purified chitinase in the present of the pathogen R.solani also superior in some quality
characters of tomato fruits including juice percentage, total soluble salts and pH compared with the pathogen
R. solani alone. The results of this study confirms efficacy of chitinase as antifungal agent and alternative of
the chemical fungicides that affected in human healthy and the environment.

Keywords: chitinase , Aspergillus niger K17, Rhizoctonia.solani, Tomato Rot Diseases .
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