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Abstract: Present investigation deals with the isolation and screening of Aspergillus
niger isolates for the biosynthesis of xylanase. About 104 different strains of Aspergillus
niger were isolated from soil collected from different areas of Lahore by serial dilution
method on xylene agar malt extract medium. The strains with larger whitish zones of
xylene hydrolysis were picked up and transferred to the PDA slants. The cultures were
incubated at 30°C for 3-5 days for maximal sporulation. The Aspergillus niger strains
were screened for xylanase production by submerged fermentation. Xylanase activity
was ranged from 30-225 U ml~" and dry cell mass from 6.48-26.56 g L~". Maximum xylanase
productivity was obtained by GCBT-35 (225 U ml™'). The mycelial dry weight was
9.54 g L~' while mycelia were small in size and rounded in shape.
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Introduction

Xylanases have been well characterized by their properties and mode of action towards
xylene hydrolysis. They have industrial applications in Jute mill, paper and pulp industry,
processing of coffee and poultry feed (Wu et al., 2000). Xylanase enhance the availability of feed
components to the animal and eliminate some of their naturally occurring ant nutritional effects
(Chen et al., 2001). Owing to these novel applications interest has increased in microbial
production of xylanase in the recent vears (Kebir et al., 2000). Production of Xylanase by
Aspergillus niger may be carried out by solid, surface or submerged fermentation. A successful
process depends both on appropriate strain and on optimization of fermentation parameters (Haq
et al., 2002a). Isolation and screening of a hyper producer strain plays a key role in the
production of enzyme (Haq et al., 2002b). The strains of Aspergillus niger can be isolated from
soil, water and air (Wu et al., 2000). Kutsai et al. (2001) isolated different strains of Aspergillus
niger by using xylene agar malt extract medium. Clark et al. {1958) adopted the method of serial
dilution for the isolation of different strains of Aspergifius niger. Substantial amount of foreign
exchange is being spent for the import of this enzyme in the country, so it is worthwhile to
produce xylanase in laboratory and development of the potent strain of Aspergillus niger by
mutation.

In this regard, different cultures of Aspergillus niger were isolated from soil collected from
different areas of Lahore by serial dilution method. The cultures of Aspergillus niger were
identified and screened out for the maximum production of xylanase using shake flask technique.

185



Biotechnology, 2 (3): 185-190, 2003

Materials and Methods
Isolation of xylene decomposing fungi

The different cultures of Aspergillus niger were isolated from soil collected from different
areas of Lahore by serial dilution method (Clark et al., 1958). One gram of soil sample was
dissolved in 100 ml of sterilized distilled water. This sample was further diluted up to 1/1000 time.
1 ml of this diluted sample was then transferred to the petri plates containing xylene agar malt
extract medium, pH 5.0. The petri plates were then placed at 30°C for 3-5 days. The young
colonies of Aspergillus niger were picked up, transferred to potato dextrose agar slants and
stored at 4°C in a refrigerator. The sub-culturing was carried out after every 3-4 weeks.

Inoculum preparation

The conidia from 4-6 days old cultures were wetted by adding 10 ml of 0.005% Monoxal O.T
(Diocetyl ester of sodium sulpho succinic acid) to each slant. The conidia were scratched with
a sterilized inoculating needle and the tube was shaken gently. The supernatant containing
conidia was decanted off aseptically and the suspension was used as an inoculum.

Fermentation technique

Shake flask technique in 250 ml Erlenmeyer flask was used for xylanase production. The
medium containing (g |7'); wheat bran 5.0, NaNO,, 1.0, NH.CL 1.5, KH.PO, 1.0, MgS0, 7H.0 and
Tween 80 2.0 ml at pH 4.5 was used for fermentation. 25 ml of the fermentation medium was
transferred to each flask and were cotton plugged. The flasks were sterilized in the autoclave
at 121°C for 15 minutes (15lbs/inch?®). After cooling the medium at room temperature, 1.0 ml of
the conidial inoculum was transferred in each flask and placed at the rotary incubator shaker
(rotated at 160 rpmj at 30°C for 48 h (optimized). After 48 h, the ingredients of the flasks were
filtered and the filtrate was used for the estimation of xylanase.

Analysis

Mycelial dry weight was determined by filtering the culture medium through weighed Whatman
filter paper No. 44 keeping at 110°C overnight. The enzyme was assayed according to the method
of Wong (1988). Sugar was estimated gravimetrically by DNS method (Miller et al., 1959). An UV/V
is scanning spectrophotometer {Double beam, Cecil-CE 7200-series, UK) was used for measuring
colour intensity. "One unit xylanase will liberate one p mole of reducing sugar equivalents
measured as xylose from xylene per min at pH 7.0 and 30°C. Enzyme activity was
expressed as U ml='” (Wong, 1988).

Results and Discussion

Microbial production of xylanase is more preferred to plant and animal sources because of
easier availability, structural stability and ease of genetic manipulations (Bilgrami and Pandey,
1992). Xylanase fermentation by locally isolated Aspergillus niger strains was carried out in 250
ml Erlenmeyer flasks using conidial inoculum.
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Table 1: Screening of different strains of Aspergilius niger

Strains of Xylanase saccha Mycelial dry Strains of Xylanase saccha Mycelial dry
Aspergillus niger  rifying activity (U ml™") weight(g ')  Aspergilius niger  rifying activity (U ml™") weight(g I™')
GCBT-1 150 12.68 GCBT-46 125 24.64
GCBT-2 30 14.44 GCBT-47 45 14.25
GCBT-3 70 16.56 GCBT-48 115 26.56
GCBT-4 50 15.72 GCBT-49 45 14.55
GCBT-5 30 14.12 GCBT-50 78 22.10
GCBT-6 70 12.4 GCBT-51 97 18.90
GCBT-7 100 16.96 GCBT-52 112 17.50
GCBT-8 50 13.96 GCBT-53 145 14.55
GCBT-9 40 16.88 GCBT-54 180 6.48
GCBT-10 32 16.76 GCBT-55 190 15.80
GCBT-11 50 14.44 GCBT-56 35 16.50
GCBT-12 30 15.96 GCBT-57 90 16.92
GCBT-13 31 15.72 GCBT-58 40 13.75
GCBT-14 30 16.28 GCBT-59 55 13.95
GCBT-15 30 16.04 GCBT-60 60 12.05
GCBT-16 35 16.80 GCBT-61 155 13.64
GCBT-17 32 15.64 GCBT-62 45 18.50
GCBT-18 30 17.08 GCBT-63 155 19.52
GCBT-19 35 15.16 GCBT-64 60 15.25
GCBT-20 40 16.16 GCBT-65 35 19.00
GCBT-21 37 15.20 GCBT-66 120 12.52
GCBT-22 120 18.64 GCBT-67 105 18.44
GCBT-23 90 17.88 GCBT-68 50 14.50
GCBT-24 66 14.55 GCBT-69 55 13.25
GCBT-25 60 16.95 GCBT-70 35 18.75
GCBT-26 30 17.00 GCBT-71 95 12.54
GCBT-27 115 17.44 GCBT-72 35 17.60
GCBT-28 115 16.60 GCBT-73 40 15.25
GCBT-29 100 17.08 GCBT-74 32 18.62
GCBT-30 100 16.28 GCBT-75 55 13.50
GCBT-31 100 18.00 GCBT-76 45 15.55
GCBT-32 195 14.80 GCBT-77 65 14.76
GCBT-33 215 10.92 GCBT-78 98 21.00
GCBT-34 210 16.54 GCBT-79 110 18.06
GCBT-35 225 9.54 GCBT-80 135 17.85
GCBT-36 40 12.00 GCBT-81 60 14.05
GCBT-37 55 14.00 GCBT-82 50 12.25
GCBT-38 32 10.00 GCBT-83 50 13.50
GCBT-39 170 18.76 GCBT-84 65 12.30
GCBT-40 60 12.50 GCBT-85 48 16.65
GCBT-41 160 23.60 GCBT-86 75 11.05
GCBT-42 50 14.00 GCBT-87 100 10.35
GCBT-43 35 15.50 GCBT-88 110 15.65
GCBT-44 60 11.85 GCBT-89 105 14.35
GCBT-45 65 12.55 GCBT-90 90 13.95
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Table 1: Continue

Strains of Xylanase saccha Mycelial dry Strains of Xylanase saccha Mycelial dry
Aspergillus niger  rifying activity (U ml™") weight(g 1) Aspergillus niger rifying activity (U ml™") weight(g L")
GCBT-91 85 15.45 GCBT-98 68 18.82
GCBT-92 45 14.00 GCBT-99 42 18.00
GCBT-93 65 18.05 GCBT-100 67 17.09
GCBT-94 66 15.95 GCBT-101 101 14.50
GCBT-95 121 16.00 GCBT-102 109 16.03
GCBT-96 100 19.45 GCBT-103 84 15.75
GCBT-97 105 16.43 GCBT-104 57 16.40

Temperature =30+ 1°C pH =4.5

Table 1a: Sub-grouping of different strains of Aspergilius niger according to xylanase productivity

No. of strains Range of xylanase productivity (U ml™")
39 0-50
37 50 - 100
18 100 - 150
7 150 - 200
3 200 - 250

GCBT-35 gave maximum xylanase productioni.e. 225 U ml™’

Table 1b: Sub-grouping of different strains of Aspergitius niger according to mycelial dry weight

No. of strains Range of mycelial dry weight (g ')
3 5-10
38 10 - 15
58 15 - 20
4 20- 25
1 25-30

GCBT-48 gave maximum mycelial dry weight i.e. 26.56 g L™".

Time course study is significant because it actually determines the incubation period for any
microbial culture. Rate of xylanase production by a locally isolated strain of Aspergillus niger was
studied (Fig. 1). The maximum saccharifying activity (140 U ml~'} was observed, 48 h after the
conidial inoculation. The dry cell mass was 15.64 g L~'. However, xylanase activity was not
significant at time periods (24 or 72 h) other than 48 h. Time course study revealed a significant
increase in enzyme production with the increase in time, which was presumed to be due to
rapid hydrolysis of xylene in the medium. Further increase in incubation period (after 48 h)
resulted in the decreased enzyme production. The decrease in enzyme production might be due
to the rapid digestion of susceptible portion of xylene molecules and then only crystalline
portion was left behind, which cannot be used by the organism for the production of the
enzyme. This finding is in accordance with the work reported by Irwin and Wilron (1993). Shake
flask technique was used for the screening of the culture for xylanase production in present
study.

Hundred and four different strains of Aspergillus niger were isolated locally and evaluated
for xylanase production (Table 1}. The isolates were sub-grouped according to their enzyme
productivity (Table 1a). Results shows that 39 cultures produced enzyme in the range of
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Fig. 1: Time course profile for xylanase production by locally isolated strain of Aspergillus niger
GCBT-35. Temperature = 30 + 1°C Initial pH = 4.5

0-50 U ml~'; 37 cultures between 50-100 U ml~"; 18 cultures between 100-150 U ml~'; 7 cultures
and 3 cultures were in the range of 150-200 U ml~" and 200-250 U ml~', respectively. The isolates
were also sub-grouped according to their mycelial dry weight (Table 1b). Results show 3 cultures
produced mycelial dry weight in the range of 5.0-10.0 g L~'; 38 cultures between 10.0-15.0 g L';
58 cultures between 15.0-20.0 g L' 4 cultures and 1 culture were in the range of 20.0-25.0 g L™
and 25.0-30.0 g L', respectively.

Of all the isolates investigated, maximum enzyme production {225 U ml~") was obtained by
Aspergillus niger GCBT-35, however, maximum mycelial dry weight was obtained from GCBT-48
(26.56 g L™"). Our results are more encouraging than the work reported by different authors
(Uchida et al., 1992; Kebir et al., 2000 and Kutsai et al., 2001).
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