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. ABSTRAcr

The biodegradation of wastepaper materials such as filter paper,
foolscap, cardboard, tissue paper and newspapers was investigated. By·.
using a method based on clear zone fonnation on agar plates, a total of '
100 microbiat strains (comprising fungi and bacteria) could be isolated .
from different microbial sources using carboxymethyl celluJoseas' .
substrate for cellulase. Si~teen cellulylotic microorganisms wm' the' ,
100 isolated (comprising fungi and bacteria) as potential cellulase
producers ,w~ selected. One fungal strain of 16 cellulylotic
microorganisms exhibited wider clear zone than the other strains. This
strain was identified as Trichoderma viride. The optimal pH and
temperature for growth T. viride and its cellulase production were 6~5 .
and 25OC, respectively.

It was shown that the cellulase was induced in submerged
culture with presence of the carboxymethyl cellulose and wastepaper
materials in MSL, while the presence of additional carbon sources'such
as glucose or a complex media (Potato Dextrose) suppressed enzyme'
production.

All .wastepaper materials exhibited different susceptibilities
towards cen~ to their,conv.e.r.sion to reducing sugars.. The present
study showed also that, the general trend of bioconversion of different
wastepaper materials with cellulase was more than the general trend of
bioconversion ofdifferent wastepaper materials by T viride.

Additionally to the qualitative clear zone tests, the degradation
potential of T. viride was characterized via weight loss measurements
of wastepa~r materials on agar plates. T viride exhibited also good
degradability for mixture from the tested wastepaper materials in solid
state fennentation without newspapers leads to produce biomass
(bioprocessed materials).

Results of this study suggest that soil treatment with the
bioprocessed materials was an effective in controlling damping-otT of
pea and could be considered as promising. altemativeto existing



161 E.B. Be/til

chemical products.. 'wher'e the etTecu;w.m::simiJar in more cases to
those of maxim fungicide. The application of these results may be help
ill reducing the effect of environmental pollution which caused by
wastepaper materials or chemical fungicides.
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·INTRODUCfION

Various wastepaper materials are a major component of solid
waste all over the world. Cellulolytic enzymes play an important role in
natural biodegradation process in which plant lignocellulosic materials
are efficiently degraded by cellulolytic fungi and bacteria. In industry,
these enzymes have found novel applications in the production of
fermeatable sugars and ethanol (Olson and Hahn-Hagerdaht,m7;
Levy el aI., 2002; VanWyk and Mohulatsi, 2003), organic acids (Luo
el aI., 1997). detergents, and other chemicals (Oksanan and
Peeabilaniana 1998). They have been used in the pulp and paper
industry, e. g., in deinking of fiber surfaces and in improving pulp.
drainage (Ok$anan el al.. 2000; Suumakki el al., (2004»), in the- textile
industry (Cavaco-Paulo and GObitz (2003), Nierstrasz, and
Wannoeskerken, 2003; Mieltinen-Oinonen el al., 20(4), animal feed
(Ishitwo, 2000). and even in the food industry(Penttiia el al., (2004);
Udaub, (2002), for the processing of paper and cellophane. as well as
for biOll'8l15fonnation of wastepaper to fermentable sugars (Van Wyk
and Mohulatsi. 2003). As lytic enzymes, they are of prime importance
is the protoplast production (Davis, 1985; Mandels, 1974; Bhat,2000).
Fungal cellulases are inducible enzymes that are usually excreted into
the environment (Bhat and Bhat, 1997) and depend on cellulose type
(amorphous or crystalJine) acting on the organism (Ortega el al., 2(01).
The role of the fungi Acremonium spp., Chaetomium spp.• Trichodermtl
reesei. Trichoderma ,~iride, Penicillium pinophilum. Phanerochaetf!
chrysosporium (Sporotrichum pul"erulenlum), Fusarium solani.
Talaromyces emer.'1onii. Trichoderma /coningii, Fusarium oxysporum.
Aspegi/lu~' niger and Rhizopus oryzae in the cellulose degradation
process in various environments has been well documented
(Kuzmanova et al.. (1991); Teerei and Koivala, (1995); Bhat and Bhat.
(1997); SchOlein. )997; Murashima el al.. 2002; and Mach. Zeilinger.
2003).

Many' investigators reported ;earlier the use of Trichoderma
htllnatum or Po harzitlnum for the control of Pylhium seed rot and
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