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Abstract — The Photosynthetic bacterium, Rhodopseudomonas sphaeroides strain B6 was immo-
bilized on agar gel. The optimum concentration of agar for hydrogen production was 2% (w/v).
Maximum rates of hydrogen production by immobilized (300 m/ of gel; 2.85 mg dry cells/m/)
and free cells (17 culture; 0.87 mg dry cells/m/) were 47.5 and 48.0 m//hr/culture, respectively.
However, when both cultures were fed by 10 mmoles of lactate as limited electron donor
at the later period of incubation, the activity of hydrogen production by free cells was significa-
ntly decreased but, immobilized cells continued hydrogen production with almost the same
initial rate. We examined hydrogen production by immobilized cells of strain B6 under periodic
illumination for 12 hr-intervals. When the culture was periodically fed by basal medium con-
taining 9.3 mmoles of DL-lactate and 1.86 mmoles of L-glutamate as consumed electron donor
and nitrogen source, respectively, for every one liter of hydrogen produced, hydrogen was
evolved continuously with the average rate of 510 m//day/300 m/ gel (2.9 mg dry cells/m/) dur-
ing the incubation time for 228 hr.
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Fig. 1. Culture apparatus for hydrogen production.
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Table 1. The effect of agar concentration on hydrogen
production by immobilized cells of R. sphaercides B6

Hydrogen production

Concentration

of agar (%) Production rate Total production

(u/hr/ml culture) (m{/culture)
0 18 4.3
1 22 62.4
2 26 69.3
4 16 33.0

Hydrogen production was determined with the cultures
containing 50 m/ of gel (0.128 mg dry cells/m/} and free
cell suspension {0.128 mg dry cells/m/). Total hydrogen
production was measured after incubation for 64 hr.
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Fig. 2. Hydrogen production by immobilized and free
cells of R. sphaeroides B6.

Symbols: Hydrogen production by the cultures of im-
mobilized (@ —@®) and free cells (&— ). Optical den-
sity of the culture of free cells (X — X). Arrows (¢,
t ) indicate the times of replacement of the spent me-
dium with fresh medium.
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Table 2. Summary of hydrogen production by immobili-
zed and free cells of R. sphaerodies B6

Totai H.

Culture Duration time  Maximum rate of
condition of culture H. production production
(hr) (m{/hr/cuiture) (mf/culture) |
Immobilized 165 4R.0 3285
cells
Free cells 165 47.5 4227

Hydrogen production was measured with 300 m/ of gel
(2.85 mg dry cells/m{) and 1000 m! culture of free cells
(0.87 mg dry cells/m/) under 30 klux and anaerobic co-
ndition at 30C.
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Fig. 3. Hydrogen production by immobilized cells of
R. sphaeroides B6 under 12 hr-interval illumination.
Symbols: Total hydrogen production from the cultures
by supplement with 200 m/ ¢ *— ") and 400 n/ (@ — @)
of basal medium containing 9.3 mmoles of DL-lactate
and 1.86 mmoles of L-glutamate. Time courses of hyd-
rogen production rate from the cultures by supplement
with 200 m/ (X — X} and 400 m{ (~— 2) of basal me-
dium. Arrows (1, 1) indicate the times of replace-
ment of the spent medium with fresh medium.
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