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Optimization of Organic Compounds and Hydrogen Production in Dark
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The objective of this study was to optimize culture conditions and to produce hydrogen and organic compounds using
microalga Chlamydomonas reinhardtii. First of all, C. reinhardtii UTEX 90 was chosen from the three kinds of strains in terms
of their hydrogen and organic compound productivity. The optimum CO» concentration range of C. reinhardti UTEX 90 was 1
to 3%. We tested two medium, which are popular in this microalga culture; Bristol's medium and TAP medium (8). The cell
growth in TAP medium was found to be higher than a Brostol's medium. Optimum culture with 3% of CO. in TAP medium
produced the most hydrogen (0.5 p mol/ mg DCW), though Bristol's medium produced twice as much total organics.
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B a2 A28 =232E Chlamydomonas reinhardsii UTEX
89, Chlamydomonas reinhardii UTEX 90, Chlamydomonas
reinhardtiic UTEX 224601t} #5F+= UTEX(The Culture
Collection of Algae at the University of Texas at Austin)ollA]
Q13tgd 31, wjx)= Bristol’s solution® TAP medium AH&-315ich
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Figure 1. Growth curve of C. reinhardtii strains.

Table 1. Formation of hydrogen and fermentation product in C. reirhardii

Organic compounds

. Hydrogen (mg/L)
Strains (ml HyjL - 12b) ~ Acetic g, Glycero
acid 1
Chlamydomonas
reinhardtii UTEX 89 N-D. Moo @
Chlamydomonas
reinhardtii UTEX 90 19 2 i 50
Chlamydomonas ND. 1 ND. 134

reinhardtii. UTEX 2246

N.D. = Not Detected
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Figure 2. The CO; effects on the growth of C. reinhardtii UTEX 90.
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Figure 3. Growth curve of C. reinhardtii in 400ml photo-bubble
bioreactor.
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28] A}8-3} A= Bristol’s solution® TAP mediumo©]
Ak 5 AN 442AL Bme 23, TAP medium
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Figure 4. Growth curve in TAP medium containing different nitrogen
concentrations.
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Table 2. Organic compounds production at different growth stage and in
different CO, concentrations

Co, % Dry cell Organic compounds (mg/L)
weight (g/L)  Acetic acid  Ethanol Glycerol
] 0.75 68 149 414
0.90 225 135 409
3 0.75 77 209 279
0.90 366 153 261

Table 3. Hydrogen production rate* at different growth stage and in
different CO; concentrations

Dry cell weight (g/L)

CO: %
0.75 0.90
1 0.10 0.17
3 0.19 0.36

* : g mol/mg DCW

Table 4. Formation of hydrogen and fermentation product ar different
nitrogen concentrations

Organic compounds

Nitrogen concentrations Hydrogen (mg/L)

(g/L NHC ( moljmg DCW) Acetic acid  Ethanol
0.04 0.02 110 12
0.2 0.12 125 217
04 0.51 156 254
0.8 0.02 15 18

Q of
. |

o] A7 EAHL u|M=zFQ Chlamydomonas reinhardtiis
ojg3te] 4 E H71EY A AT WY 23S HH)
3l Aotk A 71A &9 FFRE A C. reinhardtii
UTEX 90°] 4 Az f718 A ®ellA 7t 35
Fe gAsch A7 olues T HIle 1- 3% Ao
o £ 259 nAzE wod o] tHEAQ uA] (Bristol’s
media and TAP media)E& ZA}SH Z3} TAP H|A|o A HE
A7}o] Bristol Wi KUl ©] $-43E FASYTE 3% <4t
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slekx FE9 TAP WiAOA FF-& widste] Ao 4 A
2K0.5 1 mol/ mg DCW)E ASich 2t AA 718 At
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