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ABSTRACT

Photoproduction of hydrogen by free and polyvinylalcohol (PVA)-immobilized spinach chloroplasts
was investigated. Immobilization of chloroplast with PVA increased the functional stability of the
chloroplast during storage. PVA-immobilized chloroplasts preserved photosynthetic electron trans-
port activity much better than free chloroplasts. The hydrogen production of free chloroplast dec-
reased to 17% of initial activity after storage of six days. The hydrogen production of the PVA-
immobilized chloroplasts, however, showed 44% of initial activity after storage of 15 days. The
maximal rate of hydrogen production was accomplished at 27°C under the light intensity above

116 pE-m™3-

s~%, The amount of hydrogen produced was proportional to the chlorophyll concentra-

tion. The hydrogen production was inhibited by DCMU treatment, indicating hydrogen production
is dependent on photosynthetic electron transport. These results suggest that PVA is a good candi-
date for the immobilization matrix of chloroplasts for the photoproduction of hydrogen.
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Fig. 1. Changes in photosynthetic oxygen evolution acti-
vity (H:0/FeCy+NH,Cl) of the free (open) and PVA-im-
mobilized (closed) chloroplast during storage at 20°C ()
and 4°C (V) (Park ef al., 1991a).
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Table 1. Hydrogen production from PVA-immobilized
and free chloroplast during storage at 4°C under dark

H: production, %

Day
PVA-immobilized Free
0 100 100
1 86 81
3 76 66
6 47 17
9 46 —
15 44 -
1.00
0.75

=

H, nmole- hr
o
]
Q
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0. 1 1 (] 1 A
0 100 200 300 400 500

Chl, ug

Fig. 2. Hydrogen production as a function of chlorophyll
concentration in chloroplast/Pt system.
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Fig. 3. Hydrogen production as a function of the time
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Fig. 4. Effect of methyl viologen concentration on hydro-
gen production in chloroplast/Pt system.
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Fig. 5. Effect of light intensity on hydrogen production
in chloroplast/ Pt system.
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Fig. 6. Effect of temperature on hydrogen production
in chloroplast/Pt system.
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Fig. 7. Effect of platinum concentration on hydrogen pro-
duction in reaction mixture. —@—, 90 uE-m™*:57";
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Table 2. Effect of DCMU on the hydrogen production
in the chloroplast/Pt system

DCMU, uM H, nmole/mg Chl/hr
0 3.73(100%)
100 1.61( 43%)
200 1.52( 41%)
500 1.24( 33%)
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