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ABSTRACT

The goal of this work was to develop a strategic stepwise methodology which utilizes
organic waste to produce fermentable sugar under SSF. The later was converted to
organic acids by fungus. This organic acid extract was utilized by the local
photosynthetic bacteria to improve its H, production performance as well as operational
stability. Saccharification of different solid state fermentation (SSF) sources wheat bran,
grass, palm leaves and date’s seeds, were tested for the production of fermentable sugar
by an isolated cellulose composing bacteria. There was a high yield of fermentable sugar
(70 mg/g) and maximum production of hydrolytic enzymes CMCase, FPase, pectinase
and xylanase were obtained on wheat bran. The production of organic acids had been
fungus under SSF of organic potato peels waste. The data obtained in ¢conducted using
this study indicated that a good yield of the total organic acids (1.95 mg/ml) can be
obtained using potato peels depending on the presence of appropriate physical conditions
and nutritional supplementations in SSF by T. reesei. Thirteen strains of PNSB were
isolated from Jeddah and Taif cities from settled ponds, sewage drains and sea shores.
The comparative study of these strains for the production of bio-hydrogen revealed a
maximum rate of 80 ml H,/L * h for Rhodobacter sphaeroides KAU-8 which was
isolated from Jeddah, Municipality pond. A characterization study had been conducted
for this particular strain using potato peels waste for which duplicate bio-hydrogen gas
production had been conducted (190 ml H,/L * h). The results clearly indicated that the
waste potato peels produced more than 2 times the standard media (organic acids media).
As chromatography results of potato peels fermented by T. reesei, which showed organic

acids such as citric, lactic, succinic and malic acids.






