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Abstract

This study  divided mw two parts. The first part was hydrogen production by a
photosvanthetic bacterium, R, sphaeroides 3701, from dilterent orgame acwds and ntrogen
sources. The second part aimed 1o utihze wasle from the agroindustries. The fermented products
from the anacrobic digestion of squeczed juice from solid pincapple wastes were used for the
production of hydrogen . The experiments were done under anaerobie light at 30 °C.

R sphaeroides 3701 could use acetie, lactie, propwonic and butync acids ay an electron
donor  tor hydrogen production. Hydrogen production depended on substrate type  and
concentration. The experiment with varying butyric acid concentration showed that reduction of
acid concentration from 48 mM to 10 and 20 mM resulted m mereasing the amount of gay
produced/mnole of substrate utilized trom 6% to 125 and 123 mi, respectively. The conversion
efficicncy compared 10 the theoretica! one inereased from 30 w 35 %, With the mitial
councentration of 50 mM organic acid, the hydrogen productions from cach substrate were 83,
78, 6% and 60 millilitre/mole of lacue, propionie, butyric and acetic acids, respectively.
Hydrogen production from mixed acetic and lactie acids was higher than from lacne or acetic
acid as substrate. Hydrogen production per mmole lactic, mmole acetic and mmole lacne and
acelic were 39, 60 and 76 mullilitre, respectively.

R. sphaeroides 3701 can use ammonium sultate and monosodium glutamate as a

nitrogen source. Flowever, in the presence of ammonium sulfate, hydrogen production was

repressed. The moculum grown in medimm contaming ammonium suilate produced hydrogen m




the media with or without monosodium glutamate slower than the noculum grown in
monosodium glutamate mediun. Not only used as the nitrogen source  but monosodium
glutamate could be used as substrate for hydrogen production. Monosodium glutamate also
enhanced the nitrogenase activity, so that acetylene reduction was much faster in the presence of
monesodium glutamate.

When organic acid was depleted, hyvdrogen production stopped. The production rose
again with the addittion of organic acid. Though hydrogen productuon could prolong in the
abscnce of nitrogen source, the production decreased alter several rounds of addition due 10 low
number  of cells. The result suggested the oifrogen limitation leading to lower growth and
enzyme synthesis. An increase n Light mtensity from 10,000 to 19,000 lux had no effect on
hydrogen production lrom lactic acid. However, hvdrogen/mmole substrate used increased from
44 1o 108 ml at 10,000 and 19,000 hix, respectively, when butyrate was used as substrate.

The optimal concentration of cell moculum was 111 mg dw / ml Increasing the cell
concentration, the conversion ol substrate to hyvdrogen decreased.

The lermentation products from anaerobie digestion of juice squeezed from pcapple
solid waste were acetic, lactic, alcohol and sugar. The fermented juice was tested to produce
hydrogen under anacrobic-light by £ sphaeroides 3701, Acetic and lactic acids were consumed
lcading 1o hydrogen production. The remaining of other bacteria and the composition of
fermented juice aftected the bydrogen production. For the best case, it was found that the lactic
acid present in the fermented juice was utilized o parallel with the degradation of sugar. The
contmuation ol lactic acid productuon from suear maintained the avattability of substrate for

hydrogen production and the maximum production ol hydrogeen could be achieved.
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