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Fungi are well known for their ability to produce extracellular enzymes into their
surrounding environment. Xylanases are important class of hydrolytic enzymes
involved in degradation of xylan- a back bone of hemicellulose which is present in
lignocellulosic biomass in considerable proportion into monomers. In this study,
we have isolated 450 fungal cultures from forest soils of Eastern Ghats of Andhra
Pradesh, India and screened by congored plate assay method followed by
assessment of xylanase activity in submerged fermentation (SmF). All isolates
exhibited hydrolytic activity of xylan in the form of zone of hydrolysis with in a
range of 2.0 to 9.0 cm and only the cultures with greater than 5.0 cm of hydrolytic
zone were further assessed for production of xylanase enzyme in SmF. Enzyme
activity under SmF was measured by assessing the amount of reducing sugar
released by using 3, 5 — Dinitrosalicylicacid (DNS) method.

I ntroduction

Enzymes are distinct natural biological
polymers which can catalyze the chemical/
biological reactions and convert substrates
to specific product (Hag et al. 2006).
Xylanase [E.C.3.2.1.8] ae a class of
hydrolytic enzymes which can hydrolyze the
straight polysaccharide B-1, 4-xylan in
hemicelluloses which is a noteworthy
component of secondary cell wall of plants
(Dhiman et al. 2008). Xylan, the most
abundant in lignocellulosic feedstock in the
form of hemicelluloses containing hetero
polysaccharides, comprises of a backbone of
B-1-4-linked xylopyranose residues with
side chains of O-acetyl, arabinosyl and
methyl glucoronsyl and forms an interface
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between lignin and other polysaccharides
(Chang et al. 2003; Shanti et al., 2014).
Xylanases have gained a unique importance
in the biotechnology and industries due to
their potentia applications. The maor
industrial applications of enzymes are in
textile industry (Csiszar et al. 2001) for
‘biopolishing’ of fabrics and producing
stonewashed look of denims, in household
laundry detergents for improving fabric
softness and brightness (Cavaco-Paulo,
1998), in food, leather, paper/pulp industries
(Kirk and Jefferies, 1996; Bhat, 2000), in the
fermentation of biomass for the biofuel
production  (Goldschmidt, 2008), in
ruminant nutrition  for improving
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digestibility, in fruit juices processing and in
de-inking of paper (Sakthivel et al. 2010).

Xylanases congtitute one of the most
important industrial enzymes  that
depolymerizes xylan molecule into xylose
units (Garg et al. 2011).Microorganisms are
rich sources of xylanase enzymes which are
produced by diverse genera and species of
fungi, bacteria and  actinomycetes.
Nonetheless, despite the fact that the vast
diversity of fungal species known for
secretion of xylanase, production of
xylanase enzyme are largely harnessed from
terrestrial  isolates of Aspergillus and
Trichoderma species in industrial scale
(Fengxia et al., 2008).However, search for
organisms, in particular, filamentous fungi,
with secretion of highest levels of xylanse
enzymes are being continuously made for
enrichment and diversity of xylanase-
producing cultures in our stockpile (Polizeli
et al., 2005). In view of biotechnological
and industrial applications, we have aimed
our focus on isolation and screening of fungi
for xylanase production.

Materialsand M ethods
Collection of soil samples

Soil samples were collected from different
locations of forest in Rayalaseema region
Andhra Pradesh within a depth of 6 to 12 cm
after removal of superficial layer
(approximately 0.5 mm). At each location 6
to 10 samples were collected individually
within a range of 5 to 20 km distance and
transported to laboratory and stored in a
refrigerator at 4° C until further study.

Culture media
For selective isolation of xylanase producing

fungi Mineral Salts Medium (MSM) was
prepared with NH;NOsz: 1.5g, KH,POjy:
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259, NaCl: 1.0, MgSO, 15g, CaClz:
0.05g, MnSO,: 0.01g, FeSO,: 0.005g in
1000 ml distilled water and were amended
with xylose: 10.0 g/L or birchwood xylan
0.1%.pHof the medium was adjusted to 5.0
and sterilized at 121°C and 15 Ib of pressure
for 20 min and poured into sterile petri
dishes.

| solation of fungal colonies

Serial dilution technique was used for
isolation of fungi from soils in which each
sample of 1 g soil were suspended in 10mlof
sterile distilled water and prepared stock and
from this 1 ml of sample was seriadly
transferred into 9 ml of sterile distilled water
and prepared dilutions up to 10°dilution and
plated on MSM-xylan/ xylose media over
spreading of 100 pl of sample from 107 to
10%or selective isolation of xylanase
producing fungi.

Triplicates were maintained for each
dilution. Single isolated colonies on plates
were picked and further purified on fresh
plates for axenic cultures and maintained on
MSM- xylan/ xylose medium.

for

Screening of isolates

production

xylanase

Initially, screening was performed by plate
assay method in MSM-xylan medium by
placingat center of the petriplate a culture
disk of 0.5mm size plucked from 5-day old
culture plateand incubated at 30 °C in an
incubator (Technico) for 5 days.

After 5 days of incubation, the plates were
flooded with 0.01% of 10-15 ml congored
solution (Teather and wood 1982) and
allowed to stand for 10 to 15 min and
destained with 1% NaCl and the zone of
hydrolysis was measured in cm.
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Quantitative screening of microorganisms

In secondary screening, the cultures with
zone of hydrolysis more than 5 cm were
selected and further screened in submerged
state fermentation (SmF) for the production
of xylanase. Erlenmeyer flasks (250 ml)
containing 30 ml of liqguid MSM medium
with 0.1% of birch wood xylan as carbon
source was inoculated with 5 agar plugs of
0.5 mm size and incubated at 30 C and 150
rpm in an orbital shaker (Remi) for 7 days.
The flasks were withdrawn at each day and
filtered through Whatman No.1 filter paper.
The filtrate was centrifuged at 8000g (Remi
C - 24) a 4°C for 10 min and the
supernatant was collected and used as
enzyme source for the assay of xylanase
activity.

Assay of xylanase

Xylanase activity was determined according
to the method of Bailey et al., (1992) by
measuring the reducing sugar liberated from
the xylan by 3, 5- dinitrosalicylic acid
(DNS) (Miller 1959). Crude enzyme extract
was taken as xylanase source and assayed in
3.0 ml of reaction mixture containing 1%
birch wood (prepared in 0.05 M Na-citrate
buffer, pH 5.3), 1 ml of 0.05 M citrate buffer
and the reaction commenced with the
addition of 1.0 ml of enzyme source and
were incubated at 55°C for 10 min. The
reaction was terminated by the addition of
3.0 ml of 3, 5- dinitrosalicylic acid (DNS)
and the contents were boiled for 15 min in
water both (Miller, 1959). After cooling, the
color developed was read at 540 nm. The
amount of xylose liberated was quantified
using xylose as standard. One unit of
xylanase activity (U) is defined as the
amount of enzyme that liberates 1 pmol of
reducing sugar - xylose per min under the
standard assay conditions.
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Results and Discussion

Fungi play a vita role in degradation of
lignocellulose polymer by the secretion of
necessary enzymes which are involved in
the depolymerization of lignocellulose. In
the present study, results showed that all
fungal isolates showed xylanolytic activities
as detected by the solid medium assay
followed by SmF fermentation.

Primary screening

Pate assay with congored is one of the
important methods to assess the xylanolytic
activity of the microflora. This method was
initially developed by Teather and Wood
(1982) and it is depends on the formation of
complex between the dye congored and
polysaccharide (xylan) the congored
(reactive dye). A clear halo zone will appear
after addition of dye and destaining with
NaCl on plates due to the disappearance of
polysaccharide around growing colony
because of utilization of polysaccharide by
mocroorganisms with secretion of xylanase.
The screening of fungal cultures for
xylanolytic activity on plate method showed
the clear zone after de-staining with in a
range of 0.5to 11 cm (Figure 1).

The cultures, showing zone of clearance
with diameter greater than 5.0 cm were
further tested for the production of xylanase
in SmF. Funga cultures isolated through
two methods (xylan — and xylose -
containing medium)  and their zone of
clearance on xylancongo red plate are
presented in (Tablel1l & 2).

Among fungal isolates, all isolates showed
xylanolytic potential as examined based on
Congo red staining (Figure 1). The halo
zones around the fungal colonies signified
the solubilisation of xylan due to the
hydrolytic action of Xylanases.
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Table.1 Zone of clearance by fungal culturesisolated through xylan- MSM

Zone of clearancein Zone of clearancein

Culture Culture
cm cm
D10a 6.8 1 5.4
Q4 8.6 B 21 6.4
N7 8.0 L9 6.8
D 19 53 L8 5.8
J5 55 J3 6.6
C3 6.0 B 24 54
M 4 6.0 L1 6.2
B 18 55 M1 55

Table.2 Zone of clearance of fungal cultures isolated through xylose- MSM

Zone of clearancein Zone of clearance
Culture Culture ;
cm incm

B 41 9.0 A3 6.3
F3 55 L1 9.1
Q24 5.3 D1 5.3
H5 8.7 H7 7.0
D 20 8.5 C20 55
G2 6.4 | 10 6.2
K2 6.0 Q22 55
Q12 55

Figure.1The zone of hydrolysis produced by bacterial strains on nutrient agar medium
containing xylan

589



Int.J.Curr.Microbiol.App.Sci (2015) 4(9): 586-591

Nature (forest soil) is considered as the
wealthiest and the most diverse hotspot for
an assortment of microorganisms which
produce never-ending of enzymes critical
for applications in different industrial
processes. Martin et al., (2013) screened
fungi of the mangrove forest (MF) for the
xylanase production on the solid medium
assay. Eight positively screened MF isolates
(Aspergillus sp. PAQ-H, Aureobasidium sp.
2LIPA-M, Colletotrichum sp. WABA-L,
Fusarium sp. KAWIT-A, Paecilomyces sp.
FDCAB-7, Guignardia sp. 2SANQ-F,
Penicillium sp. LIABA-L, and Phomopsis
sp. MACA-J) were selected for xylanase
production in liquid medium. Aspergillus
candidus was isolated from soil sample
collected from Meerut Institute of
Engineering and Technology, Uttar Pradesh
(Garai and Kumar, 2013)

Secondary screening

The degree of clear zone formation in the
screening  in previous — experiments
demonstrated the ability of fungi to utilize
xylan as a carbon source by the secretion of
an enzyme xylanase. Fungal cultures,
selected on the basis of zone of hydrolysis,
were grown on xylan-MSM in submerged
fermentation.  In SmF all selected isolates
(made through the first method) produced
xylanase with in a range of 50 to 1250 U/ml
whereas the selected isolates made through
the second method yielded titers of 320 to
1290 U/ml. Senthilkumar et al. (2005),
Abdullah et al. (2014), Saha et al. (2014),
Bekkarevich et al. (2015), Adhyaru et al.
(2015) and Pereira et al. (2015) reported
xylanase activity of fungal and bacterial
cultures within arange of 182 to 3060 U and
by following the same method employed in
the present study (Biely et al., 1992).

Forest soil samples are a massive treasure-
house of xylan- and xylose-utilizing
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microflora for exploration. Some of the
fungal cultures derived from this study
exhibited xylanase activity as high as 4560
U/ ml after optimization.
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