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Solar Hydrogen Production from Soybean Oligosaccharide Waste Fluid

Yutaka AMAO

Department of Applied Chemistry, Oita University, Oita 870-1192

ABSTRACT

Visible light-induced enzymatic hydrogen production coupling the saccharide
degradation with invertase and glucose dehydrogenase (GDH) and hydrogen
production with platinum colloid as a catalyst using the visible light-induced
photosensitization of Mg chlorophyll-a (Mg Chl-a) has been developed. The
continuous hydrogen gas production was observed when the reaction mixture
containing saccharide sucrose, invertase, GDH, nicotinamide adenine dinucreotide
(NAD"), Mg Chl-a, methylviologen (MV?**, an electron relay reagent) and platinum
colloid was irradiated by visible light. Moreover, this system was applied to the
photoinduced hydrogen production from saccharide waste fluid containing 10%
sucrose. After 4 h irradiation, 0.3p mol of hydrogen was produced with the system
containing saccharide waste fluid containing sucrose, invertase, GDH, NAD", Mg

Chl-a, MV** and platinum colloid. Soy Protein Research, Japan 13, 66-69, 2010,

Key words : Solar hydrogen, Biomass, Oligosaccharide, Photosynthesis

gboooooooboobdobooboooobooonbg
gboooooooboobooooooooboooo
gbooooooooboobooooooooboooo
gbooooooooboboobooboooooboobooo
goooooooooboooboooooooboooon
oobooooooooooooobooooooooo
oooooooooooooobooooooooboooo

"0870-11920 0 0 0 0O O O 700

66

0000000000000000000000000
000000000000000000000000
00000000000 D0O0OO0DOon

0000000000 0000000000000
0000000000000 D00000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
0''o00000000000000O00oooooog
000000000000000000000000

0000o0odododvol 18120100



ooooooooooooooobooooooooo
oooooooooobooobooboooooboooo
ooboooooooooooobooboooooboooo
ooooooooooboooobooooooooboooo
oooooooooooooooocoOoooooon
O00000000Rg. 100000000000
ooooooooooooooomooboooomoo
ooooooooooooobooobooooooboooo
oooooooooobooooooooooobooooo
oooooooooooooboooooooboooo
gooooooooooooooobooooooooo
ooooooOoooooOooobooooooobooooo
oobooooooooboooooooOoooboooo
oobooooooooooooobooooobcooo
ooooooooooooooboooooooboooo
oooooooooooooooobooooooboooo
0000000000 Fig 200

U g

goooooooooooooocooooboooo
0000000GDHOOOONAD'ODODOOODOOO
oooooooooobocoooobooooooboooo
ooooooo

goooocoooooooooocooooboooo
oooooooooooooobooobooooooboooon
ooooooobooobouwooooooooooon
oooooooooooooooboooooooon
oooooooooooooooobooooobooooo
goooooooooooooooobooooooooo
ooooooO0oooooOooobooooooooooo
ob480mlOO00O0O0OO0OOO0OOO0OOO0OCOOO
oobooooooobOoOooooooooboooOoo
oooooooooobocoooobooooooboooo
oooosomoOO0OCOO0OO00m@OomoOooOooo.es
ghoos79 mmolD 000000000000 COOOO
oooooosuooboooooboooooobooon
ooboobotdeomLOOOOOODOOOOOOOOO
006 g0 0204 mmolOO O OOOOOOOOOOOO
oooooooooboooooo

Fig. 20 0O OODOONADHOODOOOOODO
ooooOOooOOo0oOoooooODboIwoooooo
boooooooooooooboooooboooonos
unitsO OO0 OGDHOS unitsO OO0 00000000
oboo0ooO0ooO0ooO0oodpH7OODOOOOOOOO
00003mLOODOOOOOONAD™D016 mMOO

00000odododvol 18120100

Waste Fluid

Raffinose
Sucrose Tstach se | |

I Enzyme ]
¥

Glucose i~ NAD* )KMQ chi-aehig Ch\a)

ad RO
Gluconic acid¥ | »NADH Mg Chl-d

Fig. 1. Visible light-induced enzymatic hydrogen
production system coupling the waste fluid
containing oligosaccharides hydrolysis with
enzyme, NADH formation with glucose
dehydrogenase (GDH), and hydrogen
production with platinum nano-particle using
the photosensitization of chlorophyll (Mg Chl-a)
in the presence of methylviologen (MV?").
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Fig. 2. Visible light-induced enzymatic hydrogen
production system coupling the sucrose
hydrolysis with invertase, NADH formation
with GDH, and hydrogen production
with platinum nano-particle using the
photosensitization of Mg Chl-a in the presence
of MV*",
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Fig. 3. Time dependence of hydrogen production
under steady state irradiation with visible
light using 200 W tungsten lamp. The sample
solution consisting of sucrose (4.0 mM), NAD"
(5.0 mM), invertase (4.0 units) and GDH (5.0
units) Mg Chl-a (9.0pu M), MV** (0.4 mM), and
platinum nano-particle (0.5 unit) in 3.0 mL of 10
mmol dm"?® phosphate buCer (pH 7.0).
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Fig. 4. Time dependence of hydrogen production
under steady state irradiation with visible
light using 200 W tungsten lamp. The sample
solution consisting of waste fluid including 10
% sucrose, NAD" (5.0 mM), invertase (4.0 units)
and GDH (5.0 units) Mg Chl-a (9.0u M), MV**
(04 mM), and platinum nano-particle (0.5 unit)
in 3.0 mL of 10 mmol dm"® phosphate buler
(pH 7.0).
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