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ABSTRACT

Photobiological hydrogen production using Rhodobacter sphaeroides KD131 was studied on the effect
of light intensities and nitrogen sources. Media containing malate and glutamate were shown higher hydrogen
production rate than that containing succinate and (NHs);SOs at the 110 W/m’ illumination by halogen
lamp at 30°C. Media lacking glutamate as the nitrogen source exhibited higher hydrogen production than
that containing glutamate. Initial cell concentration was optimized to 1.0 at the absorbance of 660 nm.
Hydrogen production was increased by increasing the light intensity from 0 to 216 W/m’ but the increasing

rate declined over 108 W/m’.
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Fig. 1 Schematic diagram of experimental setup.
1. halogen lamp 2. magnetic stirrer 3. serum bottle
4. mirror 5. fan 6. aluminum board
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Fig. 2 Hydrogen production and cell growth of Rhodobacter
sphaeroides KD131 using two different media.
(A) Succinate and (NHs)SOs were used as carbon and nitrogen
source, respectively

(B) malate and glutamate were used as carbon and nitrogen
source, respectively
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Fig. 3 Comparison of R. shpaeroides KD131 cultures on their
colors during photofermentor under 108 W/m® using halogen
lamp at 30C.

(A) Observed under florescent lamp

(B) Observed under halogen lamp
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Fig. 4 The absorption spectrum of Rhodobacter sphaeroides

KD131 and the light spectrum.

(—) : Absorbance spectrum of R. sphaeroides KD131 using
two different media

() : Radiation spectrum of fluorescent lamp

(--) : Radiation spectrum of halogen lamp
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Fig. 5 Effect of initial cell concentration of Rhodobacter

sphaeroides KD131 on hydrogen production using malate and
glutamate as carbon and nitrogen source, respectively.
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Fig. 6 Effect of glutamate on hydrogen production using malate

and glutamate as carbon and nitrogen source, respectively

50 ml culture broth in 150 ml serum bottle was anaerobically
incubated under 108 W/m® illuminance using halogen lamp at

) : Accumulated H, production, lacking glutamate

) : Accumulated H> production, containing glutamate
) : Absorbance, lacking glutamate

) : Absorbance, containing glutamate
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Fig. 7 Effect of light intensity during photo-fermentating Rhodobacter

sphaeroides KD131 for 48 hours at 30°C.

(A) Accumulated H2 production of Rhodobacter sphaeroides

KDI131 using different light intensity, when optical density is

24

(B) Absorbance of Rhodobacter sphaeroides KD131 using different
light intensity
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