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SHORT COMMUNICATION

Xylan, the major constituent of hemicellulose is
considered along with cellulose and chitin to be among
the most abundant polysaccharides in nature with
a high potential for degradation into useful end prod-
ucts (Saha, 2003). The xylan molecule consists of
a $-1,4-linked D-xylose backbone and can be sub-
stituted by different side groups such as L-arabinose,
D-galactose, acetyl, feruloyl, p-coumarouyl and glu-
curonic acid residues (Poutanen et al., 1987; Subra-
manyan and Prema, 2002). The most important en-
zyme in xylan degradation is endo b-1,4-D-xylanase
(EC3.2.1.8), which hydrolyzes $-1,4-glycosidic link-
ages between xylopyranose units (Colins et al., 2005).

Xylanase has attracted considerable research inter-
est because of its potential industrial applications. In
animal feed, it increases the body weight gains (Medel
et al., 2002). In bread making, it improves the desir-
able texture, loaf volume and shelf life of bread
(Courtin and Delcour, 2002). In pulp and paper in-
dustry, xylanase is used in the prebleaching process
to reduce the use of toxic chlorine chemicals (Wong
et al., 2000). Due to their diversity, fungi have been
recognized as a target for screening and as a source of
new enzymes with useful and/or novel characteristics
(Singh et al., 2003).

Considering the industrial importance of xylanase,
the objective of this study was to evaluate the produc-

tion of xylanase by a new Aspergillus niger SS7 iso-
late in submerged culture.

Aspergillus niger SS7 was isolated from soil col-
lected from the garden of the agricultural college,
Damascus University, Syria. It was identified by the
Paris Natural History Museum (PNHM), Paris, France.
Stock cultures were maintained on potato dextrose
agar at 4C°.

Xylanase production by the new isolate (Aspergil-
lus niger SS7) was carried out in Erlenmeyer flasks
(250 ml) containing 50 ml of basal culture medium
(g/l); 2.0, yeast extract; 2.0, peptone; 1.5, K2HPO4;
0.5, MgSO4×7H2O. Fresh fungal spores have been
used as inoculum and 1 ml spore suspension
(105�106 spores/ml) was added to the sterilized me-
dium and incubated at 30°C for 5 days in a rotary
shaker (120 rpm). The filtrate obtained was assayed
for enzyme activity.

Evaluation of xylanase production in the basal
medium supplemented with different agricultural and
industrial wastes (barley straw, wheat straw, wheat
bran, corn hulls, olives pulp, apple pulp, sawdust) was
determined.

Xylanase activity was measured by the method de-
scribed by Bailey et al. (1992), using 1% birchwood
xylan as substrate. The solution of xylan and the
enzyme at an appropriate dilution were incubated at
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55°C for 5 minutes and the reducing sugars were de-
termined by the dinitrosalicylic acid procedure (Miller,
1959), with xylose as a standard. The released xylose
was measured spectrophotometrically at 540 nm. One
unit (U) of enzyme activity is defined as the amount
of enzyme releasing 1 µmol xylose/ml per minute un-

der the described assay conditions. Results given are
the mean of triplicate experiments.

Xylanase production has been shown to be mark-
edly dependent on pH in several species such as Tri-
choderma, Fusarium and Penicillium (Silveira et al.,
1999; Kuhad et al., 1998; Gaspar et al., 1997). The
biosynthesis of xylanase by Aspergillus niger SS7 iso-
late was influenced by initial pH (4�8.0). The optimum
initial pH for xylanase production was 7 (Fig. 1). These
results are in agreement with those reported for other
fungal species such as Aspergillus nidulans, 6.8
(Espinar et al., 1992); Aspergillus fischeri, 6.0�10.0
(Raj and Chandra, 1995); Aspergillus versicolor, 6.5
(Carmona et al., 1997). Cultivation of fungi at an un-
favourable pH value may favour limited growth rate
and xylanase production by reducing accessibility of the
hemicellulosic substrate (Poorma and Prema, 2007).

The use of purified xylan as a substrate is uneco-
nomical for large-scale production of xylanase (Seyis
and Aksoz, 2005). Thus, we investigated the effect of
some agricultural and industrial residues as carbon
sources. These inexpensive and available agricultural
and industrial residues offer cost effective substrate
for xylanase production as reported by (Bakri et al.,
2003; Poorma and Prema, 2006). Corn cob hulls have
been proved to be the best agricultural and industrial
waste sources (Fig. 2) and consequently used for fur-
ther studies. The effect of corn cob hulls concentration
was investigated in the range 1�5% (w/v) (Fig. 3).
A significant increase in xylanase production was ob-
served when the substrate concentration in the me-
dium was increased from 1 to 5%. The highest titre
(293.82 U/ml) was achieved with 3% (w/v) corn cobs
hulls. Increasing the concentration further to 3% (w/v)
resulted in a decrease in xylanase production. A simi-
lar situation has been encountered by other research-
ers using high concentration of lignocellulosic mate-
rials as substrates for enzyme production ( Singh et al.,
1995; Kuhad et al. 1998).

The results obtained from the submerged culture
indicates that significant xylanase production from
Aspergillus niger SS7 isolate could be achieved by
selective use of nutrients and growth conditions.
Since xylan is an expensive substrate for commercial
scale production of xylanase, the possibility of using
agricultural residues for xylanase production was in-
vestigated. Corn cob hulls could be used as a less ex-
pensive substrate for efficient xylanase production.
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Fig. 3. Effect of corn cob hulls concentration (%) on xylanase
production by Aspergillus niger SS7.
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Fig. 1. Effect of different initial pH values on xylanase
production by Aspergillus niger SS7.
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Fig. 2. Effect of different agricultural and industrial wastes
at concentration of 1% on xylanase production

by Aspergillus niger SS7.

B
ar

le
y 

st
ra

w

W
he

at
 s

tr
aw

W
he

at
 b

ra
n

C
or

n 
co

b 
hu

lls

O
liv

es
 p

ul
p

A
pp

le
 p

ul
p

S
aw

du
st

180

135

90

45

0

X
yl

an
as

e 
ac

tiv
ity

 (U
/m

l)



251Short communication3

Carmona E.C., A.A. Pizzirani-Kleiner, R. Monteiro and T.R.
Joge. 1997. Xylanase production by Aspergillus versicolor. J.
Basic Microb. 37: 387�394.
Colins T., C. Gerday and G. Feller. 2005. Xylanases, xylanase fa-
milies and extermophilic xylanases. FEMS Microb. Lett. 29: 3�23.
Courtin C.M. and J.A. Delcour. 2002. Arabinoxylans and
endoxylanases in wheat flour bread making. J. Cereal Sci. 35:
225�243.
Espinar M.T.F., D. Ramon, F. Pinaga and S. Valles. 1992.
Xylanase production by Aspergillus nidulans. FEMS Microb. Lett.
9: 92�96.
Gaspar A., T. Cosson, C. Roques and P. Thonart. 1997. Study
on the production of a xylanolytic complex from Penicillium
canescens 10�10C. Appl. Biochem. Biotech. 67: 45�58.
Kuhad R.C., M. Manchanda and A. Singh. 1998. Optimisation
of xylanase production by a hyperxylanolytic mutant strain of
Fusarium oxysporum. Proc. Biochem. 33: 641�647.
Medel P., F. Baucells, M.I. Gracia, C. Blas and G.G. Mateos.
2002. Processing of barley and enzyme supplementation in diets
for young pigs. Animal Feed Sci. Technol. 95: 113�122.
Miller G.L. 1959. Use of dinitrosalicylic acid reagent for deter-
mination of reducing sugars. Anal. Chem. 31: 426�428.
Poorma C.A. and P. Prema. 2006. Production and partial char-
acterization of endoxylanase by Bacillus pumilus using agro-
industrial residues. Biochem. Eng. J. 32: 106�112.
Poorma C.A. and P. Prema. 2007. Production of cellulase-free
endoxylanase from novel alkalophilic thermotolerent Bacillus

pumilus by solid-state fermentation and its application in waste
paper recycling. Bioresour. Technol. 98: 485�490.
Poutanen K., M. Rättö, J. Puls and L. Viikari. 1987. Evaluation
of different microbial xylanolytic systems. J. Biotech. 6: 49�60.
Raj C.K. and T.S. Chandra. 1995. A cellulase-free xylanase
from alkali-tolerant Aspergillus fischeri Fxn. Biotech. Lett. 17:
309�314.
Saha B.C. 2003. Hemicellulose bioconversion. J. Ind. Microb.
Biotech. 30: 279�291.
Seyis I. and N. Aksoz. 2005. Effect of carbon and nitrogen
sources on xylanase production by Trichoderma harzianum 1073
D3. Intern. Biodeterior. Biodegrad. 55: 115�119.
Silveira D.P.F.Q., M.V. Sousa, C.A. Ricart, A. M. Milagres,
C.L. Medeiros and E. X. Filho. 1999. A new xylanase from a Tri-
choderma harzianum strain. J. Ind. Microb. Biotech. 23: 682�685.
Singh A., R.C. Kuhad and M. Kumar. 1995. Xylanase produc-
tion by a hyperxylanolytic mutant of Fusarium oxysporum.
Enzyme Microb. Technol. 17: 551�553.
Singh S., A.M. Madlala and B. A. Prior. 2003. Thermomyces
lanuginosus: properties of strains and their hemicellulases. FEMS
Microb. Rev. 27: 3�16.
Subramanyan S. and P. Prema. 2002. Biotechnology of micro-
bial xylanases: Enzymology, molecular biology and application.
Cr. Rev. Biotech. 22: 33�64.
Wong K.K.Y., C.S. James and S.H. Campion. 2000. Xylanase
pre- and post-treatments of bleached pulps decrease absorption
coefficient. J. Pulp Pap. Sci. 26: 377�383.


