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Summary

The current study conducted to test the ability of fungi to produce
bioethanol from corn and barley wastes, fungi were isolated from seven soil
samples taken from different areas in Basra governorate. Seventeen fungal
species belonging to nine genera in addition to sterile mycelia have been
record from it. The anamorphic ascomycetes showed the highest percentage
of appearance with 76.4%, followed by teleomorphic ascomycetes and
Zygomycetes with a percentage of appearance 11.7% for each group. The
genera Aspergillus and Penicillium were showed the highest percentage of
appearance with 100%, and the species Aspergillus niger and Penicillium

sp.1 were showed the highest percentage of appearance with 100%.

The study included testing the enzymatic activity of the isolated fungal
species to determine their ability to secrete the two enzymes the cellulase
and lignase, the results have s howed that nine fungal species were able to
secrete the cellulase enzyme, while seven fungal species were able to secrete

lignase enzyme.

After that, a preliminary test was conducted for the fungi that showed
the highest ability to secrete the cellulase and lignase enzymes to find out
their ability to produce bioethanol in the liguid medium containing glucose
sugar for 48h of incubation, and at a temperature of 25 °C. The results
showed that the fungi which were tested had a varying ability to produce
bioethanol and the highest bioethanol production was by Aspergillus flavus

at a concentration of 4.8 g/l and Penicillium sp.1 at a concentration of 3.62
g/l.




Summary

The fungi Aspergillus flavus and Penicillium sp.1 which have showed
the best ability to produce bioethanol in liquid media were chosen to study
their ability to degrade corn and barley wastes and find out their ability to
produce bioethanol as single isolates for 6 days of incubation at a
temperature of 25°C. Where the concentrations of residual sugars and
bioethanol produced were measured after three periods, which were 48, 96
and 144h of incubation. The results have showed that the best consumption
of sugars with corn wastes was by A. flavus, where the lowest concentration
was reached to 4.54 mg/g after 144 h of incubation compared with 10.8
mg/g for the control, while with barley wastes, the best consumption of
sugars was by the Penicillium sp.1, as the concentrations of residual sugars
reached to 1.63mg/g after 48h of incubation compared with 3.7 mg/g for the
control. The fungus A. flavus was the best in the production of bioethanol
with both types of wastes, the highest concentration of bioethanol was 6.36
g/l with corn wastes after 96h of incubation, while with barley wastes, the

highest concentration of bioethanol was 5.57 g/l after 96h of incubation.

Two tests were conducted to study the effect of the nitrogen source and
pH on the growth of the two fungi, and their ability to produce bioethanol.
The results have showed that the pH 5.5 and the nitrogen source sodium
nitrate were the best for the growth of the fungi and the production of
bioethanol with corn and barley wastes. Where the highest bioethanol
production was recorded by Aspergillus flavus at pH 5.5 with corn wastes
was 7.01 g/l after 144h of incubation and with barley wastes were 5.96 ¢/l
after 144h of incubation. As for the nitrogen source, when use corn wastes
the highest concentration of bioethanol was recorded by A. flavus 7.1 g/l
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after 144h of incubation and with barley wastes was 5.98 g/l after 96h of

incubation.

The optimal growth conditions were applied for both fungi to study
their ability to produce bioethanol in liquid media containing corn or barley
wastes, the concentrations of the residual sugars and bioethanol were
measured. The results showed that the best consumption of sugars with corn
wastes was by the fungus Penicillium sp.1, in which the lowest
concentration of residual sugars reached to 1.14 mg/g after 96h compared
with 10.22 mg/g for the control, and the highest bioethanol production was
appeared by the fungi Aspergillus flavus in a concentration of 8.04 g/l after
96h. As for barley wastes the best consumption of sugars and the highest
production of bioethanol was by the fungus Penicillium sp.1, where the
lowest concentration of residual sugars reached to 0.67 mg/g compared with
3.95 mg/g for the control, and the highest concentration of bioethanol was
9.38 g/l after 144h.

The two fungi were mixed together and the above optimal conditions
were applied for the growth of fungi to study the ability of the mixed fungi
to produce bioethanol. The results showed that the fungal mixture did not
improve the production of bioethanol from corn wastes compared with the
single isolate of the fungus Aspergillus flavus, while for the rest of the
treatments the fungal mixture was the best, as the highest concentration of
bioethanol was 7.02 g/l after 144h. While with barley wastes, the fungal
mixture improved bioethanol production compared with the single isolates
of the fungi, as the highest concentration of bioethanol was 10.7 g/L after
144 hours.




Summary

The fungi were stimulated with Saccharomyces cerevisiae to study its
effect on bioethanol production. The results showed that the addition of this
yeast improved the production of bioethanol, whether with corn or barley
wastes, in which the highest concentration of bioethanol was 19.14 g/l after
96h of incubation with corn wastes, while barley wastes the highest

concentration of bioethanol was 20.63 g/l after 144h of incubation.

Some samples were measured by High performance liquid
chromatography (HPLC) to confirm the production of bioethanol, in which
the concentration of bioethanol produced by the fungal mixture of the two
fungi with Saccharomyces cerevisiae from corn wastes was 41.43 g/l, while

with barley wastes was 32.91 g/I.
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