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Abstract
Xylanase are the industrially important class of the hydrolysing enzymes which hydrolyse

xylan. Xylan is the most abundant of the hemicellulose which are linear backbone of beta-1,4
linked D-xylopyronase. Xylanase production can be performed on a variety of lignocellulosic
material, such as wheat bran, wheat straw, rice husk, rice bran, rice straw, corncob, corn stalk,
sorghum straw, apple pomace and sugarcane bagasse have been found to be most suitable.
Microbial xylanase which is produced from fungus is most stable. Fungal species of
Aspergillus, Trichoderma and Penicillium are mainly used for the production of xylanase at
industrial scale. Xylanase have wide application in industry like food, feed, and pulp or paper
industry. In the present study, Aspergillus niger AD-81 was used for the production of xylanase
which was isolated from soil sample by serial dilution method. Whole fermentation process
was carried out in 250 mL Erlenmeyer flask. Saccharum munja was used as substrate for
xylanase production by Aspergillus niger AD-81 under submerged fermentation. Xylanase
production is influenced by substrate as well as physiochemical conditions of the medium.
Parameters that can affect activities and productivities of xylanase attained in fermentation
process are pH, temperature, incubation period and rpm. The maximum xylanase production
of 104.80 U/mL by Aspergillus niger AD-81 was obtained at initial medium pH of 6.0, 30°C

and 180 rpm on 4th day.
Key words — xylan , hydrolyse, hemicellulose .

Introduction: -

Xylanase are a group of enzymes which degrade the linear polysaccharides beta 1-4 xylan to
xylose. Due to structural heterogeneity of the xylan, xylan degrading enzyme system include
several hydrolytic enzymes. The xylanolytic enzymes system includes beta -1-4-endoxylanase,
beta —xylosidase, alpha —glucuronidases, alpha-L-arabinofuranosidase, acetyl xylan estrases
(Motta et al,2013) and phenolic acid (ferulic and p-coumaric acid) esterase {Beg.et al,2001;

Dhiman et-al,2008}. Among all of xylanase endoxylanase and beta-xylosidase are most
important in depolymerizing xylan molecules into monomeric pentose units. Endoxylanses are
involved in cleaving the glyosidic bonds and in liberating short xylooligosaccharides, while
beta —xylosidases releases xylose residues from the nonreducing ends of xylooligosacchrides.
Acetyl-esterase, ferulic esterase, glucorondase and arabinosidase are required for the release
of different side chain from the xylan backbone (Dhimananet et —al 2008) endo-1-4-beta
xylanase are reported to be produced mainly by microorganism. Exo-beta-1-4-D-Xylosidases
removes successive end by catalyzing the hydrolysis of beta-1-4-D xylo-oligosaccharides beta—
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xylosidases can easily hydrolysis xylobiose that is not affected by the endoxylanases that
release xylose during the hydrolysis of xylan.

The best known of these are endo-beta-1-4-xylanase which attack the main chain of xylans and
beta —xylosidases which hydrolyze xylooligosaccharides to D —xylose. Hemicellulose is the
second most abundant plant fraction available in nature after cellulose. Xylan is the most
abundant of hemicellulose which has a linear backbone of beta-1-4-linked D-xylopyranose
residues which is further substituted depending on plant sources to a varying degree with
glucoronopyransosyl 4-0 methyl —D-gluconopyranosoyl, alpha —L-arabinofuransoyl, acetyl, as
well as linked to ferulayl and component of lignin. Xylanase can be produced either in solid
state fermentation (SSF) or in submerged fermentation (SmF). The enzyme productivity in SSF
being much higher than in SMF.

Source of xylanase: -

Many study have reported the production of xylanase from fungi, bacteria, yeast, marine algae,
seeds crustaceans, snails but the main source of these enzymes are fungi and bacteria.
According to source xylanases have different characteristics which make them useful for an
application or another.

Fungal xylanases: -

Fungi (Aspergillus sp. and Penicillium sp.) are important producer of xylanases due to high
yields and extracellular releases of enzymes (Nair and Shashidhar 2008). Fungal xylanases
have higher activity with compared with bacteria or yeast. Xylanase derived from fungal
sources have characteristics that make them unavailable for some industrial application
(Mandal, 2015). Most of these xylanases are efficient at temp. below 50 degrees and a pH range
4-6

(Beg et al., 2000) for eg. fungal xylanases is cannot be used in paper and pulp industry that
need an alkaline pH and temp. more than 60° C (Mandal 2015). Another problem with fungal
xylanases is presence of a cellulose.

The potential application of xylanases with or without concomitant use of cellulose including
the bioconversion lignocellulose to sugar ethanol and other useful substance, clarification of
juice and wine and nutritional value, improvement of silage and green feed.

The use of purified xylan as an inducer increases the cost of enzyme production. For this region
different lignocellulosic residue, including wheat bran, wheat straw, corncob and sugarcane
bagasse have been used as growth substrate in culture to produce xylanases. Lignocelluloses
are mainly secondary plant cell wall material which consists of lignin cellulose and
hemicelluloses. D-xylan is the major hemicellulose found in wood.

Large quantities of lignocellulosic wastes are generated through forestry, agricultural practices
and industrial processes. Particularly through from agro-allied industries such as breweries pulp
and paper, textile and timber industries. These wastes generally accumulated in environment
therefor causing pollution problem.

In addition, cellulose free xylanases can be used for selective hydrolysis of the hemicellulose
component in paper and pulp. D-xylan are the most abundant of cellulosic polysaccharides in
hardwood and annual plants. It is a strong polymer in seeds, being also a structural component

of a cell wall in plants. Where they account for 25-35% of total wt. in soft woods they are found
338



UGC APPROVED JOURNAL - 47746

© INNOVATIVE RESEARCH THOUGHTS | Refereed | Peer Reviewed | Indexed
ISSN : 2454 - 308X | Volume: 04 ,Issue: 04| January — March 2018

in lesser quantities, comprising approximately 8% of dry wt.
Biodegradation of hemicellulose require the action of several enzymes among which one is
xylanase 1-4-beta-D-xylanohydrolase. Hemicellulose consists of a group of mixture of hexose,
pentosanes and polyuronides and their monomers are useful in the production of different
antibiotics, alcohols, animal’s feeds and fuels. Xylanase hydrolyzes xylan fibers to shorter
sugar residue which has markedly increased due to their potential applications in food and
beverages industries.
Material and Method
Micro-organism: - The fungus A. Niger AD-81 was isolated from soil sample by serial
dilution method. This fungus was selected for xylanase production inpresent study because
of its higher xylanase activity among all isolates.
1) Biomass: - The pod of Saccharum munja were collected and dried in sun. The dried
pods were grinded to size of _ to 1mm size and stored in plastic bag for further use.
2) Submerged fermentation: - Submerged fermentation was carried out in 250ml
Erlang monger flask containing 50ml mendel and reese medium Nutrient medium
containing 1% substrate (Saccharum munja) was sterilized at 121°C for 20minute,

then cooled and inoculated with 1ml spore suspension (1><107 spore/ml). The flask
was inoculated at 30°C at 170/180 rpm in incubator shaker. 1ml culture filtrate was
isolated periodically and analysed for enzyme assay.
3) Enzyme Assay: - Xylanase was assayed by the addition of 0.1ml of appropriately

diluted enzyme to 0.1ml of 1% (w/v) starch that was solubilized in 0.9M acetic buffer
(pH 5.6). The reaction mixture was incubated for 10 min at 50°C and the liberated
reducing sugars were measured using 3,5-dinitrosalicylic acid method. For this, 2.0ml
of DNS is added to liberated reducing sugar and boiled for 5min. A separate blank was
made for each sample to eliminate the non-enzymatic release of sugar. Sugar were
estimated according to method of Miller (Miller 1959).

Result and Discussion: -

Isolation of fungal strains was done from soil enriched for xylanase producing microorganisms

using serial dilution agar plate method. In the present investigation, we optimize and

characterize a novel amylase from soil isolated fungal strain of Aspergillus niger AD-81.

The maximum xylanase production of 104.80 U/mL by Aspergillus niger AD-81 was obtained

at initial medium pH of 6.0, 30°C and 180 rpm on 4th day.
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