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Abstract: A xylan-degrading enzyme (endo ß-1, 4 xylanase, EC 3.2.1.8) cleaves ß-1, 4 glycosidic bond to produce xylose and is useful mainly 
in bio bleaching paper pulp, pharmaceutical and food industries. The purpose of the present investigation is to enhance xylanase production by 
subjecting indigenous xylanase producing strain  improvement by random mutagenesis by ultra-violet (UV) irradiation and Aspergillus niger to
N N-methyl- -nitrosourea (NMU) treatment. Mutants were screened as xylanase producers on the reddish zone of enzyme activity formation in 
PDA xylan agar plates. UV-12 mutant showed activities of 204.25 for submerged fermentation (Smf). UV-12 further mutated by NMU to 
produced NMU-10 mutant. Compared to wild strain, NMU-10 mutant produce 6.5 fold more activities in Smf. Thus these findings have more 
impact on enzyme economy for biotechnological applications of microbial xylanase.
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Xylan is the major hemicellulose constituent of hard 

wood and soft wood, and is the next most abundant 

renewable polysaccharide after cellulose and is a 

heterogeneous carbohydrate, consisting of ahomopolymeric 

backbone of ß-1, 4 linked D-xylopyranose units and short 

chain  branches cons is t i ng   O-ace ty l ,  a -L -of

arabinofuranosyland a-D-glucuronyl residues. Endo-

xylanase (ß-1, 4-Dxylan-xylanohydrolase, EC 3.2.1.8) is the 

key enzyme for xylan depolymerization. Microbial xylanases 

are used in the animal feed, textile and food processing 

industries, and in the production of several valuable products  

like xylitol and ethanol (Salles et al 2005). Bio bleaching of 

pulps using xylanase is one of the most suitable applications 

in the pulp and paper industry to reduce and/or eliminate the 

use of chlorine and chlorine dioxide. There is a great interest 

in the enzymatic hydrolysis of xylan because of possible 

applications in ruminal digestion, waste treatment, fuel, 

chemical production and paper manufacture. These uses 

have placed a greater stress on increasing xylanase 

production (Lindberg et al 2007, Tapingkae et al 2008, Bakri 

et al 2008). A large number of bacteria and fungi are known to 

produce xylanases (Kulkarni et al 1999, Subramaniyan and 

Prema 2002). Filamentous fungi are industrially important 

producers of this enzyme due to extracellular release of 

xylanases, higher yield compared to yeast and bacteria and 

production of several auxiliary enzymes that are necessary 

for de-branching of the substituted xylans (Haltrich et al 

1996). However, fungal xylanases are generally associated 

with concurrent production of celluloses. Among the 

microorganisms that have xylanolytic activity, Aspergillus 

niger is one of the well-known producer (Record et al 2003, 

Raana et al 2004, Maciel et al 2008). The strain improvement 

has been achieved through mutation, selection, or genetic 

recombination. In many cases, mutations are harmful, but 

occasionally may lead to a better adapted organism to its 

environment with improved bio catalytic performance. The 

potential of a microorganism to mutate is an important 

property conferred by DNA, since it creates new variations in 

the gene pool. The challenge is to isolate those strains which 

are true mutants that carry beneficial mutations (Parekh et al 

2000). UV rays are important inducers of strain mutations. 

The pyrimidines (thymine and cytosine) are especially 

sensitive to modifications by UV ray's absorption. This may 

result in the production of thymine dimers that distort the DNA 

helix and block future replications (Sambrook et al 2000). 

Random mutagenesis can enhance enzyme productivity 

several fold than the parental strain. -methyl- -nitroso urea N N

(NMU), an alkylating agent, has found a potential routine 

application for inducing mutagenesis in the genome of 

microorganisms. The same approach of NMU treatment and 

mutant selection was used in the present study. Purpose of 

the present investigation is to enhance Xylanase production 

by subjecting indigenous Xylanase producing strain 

Aspergillus niger to improvement by random mutagenesis by 

ultra-violet (UV) irradiation and -methyl- -nitrosourea N N

(NMU) treatment.


