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BIOLOGICAL PULPING OF SOME
AGRICULTURAL WASTES

By

Douaa Hussein Abdel-Aziz Ibrahim

ABSTRACT

The present work aims to evaluate the fungal pretreatments for use in
biopulping processes of agricultural wastes (rice straw). Therefore, Sixty two
fungal isolates were screened for lignin peroxidase production. The most potent
isolates for the lignin peroxidase production were identified as Phanerochaete
chrysosporium and Pleurotus ostreatus using DNA sequence of Internal
Transcribed Spacer (ITS) region. The optimization cultural conditions for the
optimum production of lignin peroxidase were investigated. Of the media used,
Sabouraud broth medium showed the highest production of lignin peroxidase
with both fungal isolates. Lignin peroxidase production has been optimized for
these isolates using the following conditions; pH 5.0, temperature 30 °C,
agitation at 100 rpm and 4 days of incubation. Fungal discs have been found to
be the most suitable inoculums than mycelia suspension. Urea as a sole N-
source and fructose as a sole C-sources were more suitable for lignin peroxidase
production at concentration of 0.30 and 3.0 %, respectively. The pretreatment of
rice straw with P. chrysosporium, PI. ostreatus or lignin peroxidase for use in
biopulping process was studied. Pretreatment of rice straw with P.
chryosporium for 25 days resulted in a substantial decrease in pulp yield (by 9.1
%) and kappa number (by 25.6 %). Losses of pulp yield and kappa number
were considerably low with lignin peroxidase treatment (3.7 and 14.1 %,
respectively). However, the pretreatment of rice straw with PI. ostreatus isolate
caused moderate pulp yield losses (5.8 %) and preferential lignin degradation
(as kappa number losses by 34.6 %). This indicated that the isolate of PI.
ostreatus might be superior to isolate of P. chrysosporium and lignin peroxidase
for use in biopulping process or other processes in which preferential lignin
degradation is desired.

Key words:
Biopulping, Phanerochaete chrysosporium, Pleurotus ostreatus, Lignin
peroxidase, rice straw.
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