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ABSTRACT

The optimum temperature and pH for growth and hydrogen evolution of the organism were
observed at 30~35%, and around pH 7.0, respectively. The efficiency of various sugars and organic
acids on hydrogen evolution as electron donors by the organism was examined. Among them, higher
rates of hydrogen evolution were observed with sugars such as glucose or fructose and organic acids
such as malate or pyruvate, From the result, it was evident that Rhodobacter sphaeroides KS56 had a
great capacity of utilizing various kinds of reduced carbon compounds as electron doners.
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Fig. 1. Effect of temperature on the cell growth and
hydrogen evolution by Rhodobacter sphaeroides
KS56.
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Fig. 2. Effect of pH on the cell growth and hydro-
gen evolution by Rhodobacter
KS56.
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Fig. 3. Effect of illumination intensity on the cell
growth and hydrogen evolution by Rhodo-
bacter sphaeroides KS56.
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Fig. 4. Effect of light “on” and “off” on the hydro-
gen evolution by the resting cells of Rhodo-

bacter sphaeroides KS56,
{ : Light off
t : Light on

Kot o} Bt ESAEE

a7t AAEA ol o] LMY HHoz
Bl gEste Ao velsed FEA AlFd gL
o}A o] 2 ¥ B EAL AFF ATPI} Foli=]
& o] &% 332)4+3} (photophosphorylation)ol <
gt FHEHIA 7] HEIT, F 1iks} v B
B4 Aol Axdirbe] #43lE nitrogenase &
A7 AZHQ @) Yoz B F3d 9% 4
244 & nitrogenased] &Y Ao7 | o]
ol th g AP o] LE o Folr),

5) TAIZo{Hof o= =4 MM

F3H3 Ml#Q) non-sulfur purple bacteriax 4=
2847 AATAE FYPste 2EHe YT
o] ATPE #337] 98] & 9 electron donor =
A lactate, malate £ 714348 27sE oz
g2iA Utk 53] FRAMEE FaHAL BF

€ 7182 AFAIL o] §7)1H8 BEY AT

Table 1. Hydrogen evolution® from various electron donors by Rhodobacter sphaeroides KS56

Specific rate of

Specific rate of

Substrate hydrogen evolution Substrate hydrogen evolution
(ul /hr /mg-cells)® (ul /hr /mg-cells)

Dextrin 34 DL-Malate 42.0

Starch 0.6 Pyruvate 33.2

CMC 0 Fumarate 32.5

Succinate 33.2

Melizitose 7.5 Mannitol 30.5

Raffinose 1.8 Gluconate 31.6
a-Ketoglutarate 28.6

Sucrose 14.5 Sorbitol 25.2

Maltose 9.0 Lactate 27.3

Cellobiose 7.2 Acetate 14.2

Lactose 6.0 Control® 0

Mellobiose 5.2

Trehalose ] 4.0

Glucose 39.6

Fructose 35.3

Mannose 20.5

Galactose 4.5

a. Incubation was performed for 40 hrs in mixtures containing the indicated
electron donors (30mM) of D-form and L-glutamate (7mM)

b. Mixture containing only L-glutamate {(7mM)
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