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Optimization of Various Organic Acids on Photo-Fermentative
Hydrogen Production using Rhodobacter sphaeroides KD131
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ABSTRACT

Photobiological H, production was compared using purple non-sulfur bacteria Rhodobacter sphaeroides
KDI31 in the medium containing various organic acids as the carbon source and electron doner under
illumination of 110 W/m’ using halogen lamp at 30°C. The organic acids used were 0~120 mM acetate,
butyrate, lactate and malate. Initial pH 7.0 and cell concentration 1.0 at 660nm were increased to pH 8 and
4.4~5.1, respectively during 24hrs of photo-fermentation when lactate and malate were used. However,
acetate and butyrate increased pH to 9 and cell concentration to 3.2~3.9 of malate at the same experimental
conditions. Optimum ranges of organic acids concentration and carbon/nitrogen ratio were 30~60 mM and
10~20, respectively. When malate was used as the substrate, maximum H, production 1.1 ml H/ml broth,
which is equivalent to 1.97 mol Hx/mol malate was observed.
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Rhodobacter sphaeroides KD1310ll 28t RI14H 2gtd &g x| A3

A5 A 1 (purple sulfur bacteria), = 2+-3HAl+
(green sulfur bacteria) & AW, o] 17t A]
= AT A el At o] &
o FAXE R rubrum® Rhdospilium paulustris
T XS o] &ate] HFEAO R Tk &)
287 49} pyruvate—formate lyase(PFL), formate—
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R %‘Eé}oi 2R 0 g AskE Aol
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SHE] AW, acetatess HlalA o] &7t v F7)4F
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o] AFA= thget

&, AR TAAA, carbon/nitrogen ratios
Z=A4sto 23 R sphaeroides KD131S o]-&3] 1

=

.

it

e sRY V1d

o

AR T B {71 T R sphaeroides

Foll AR A 244-2(1L) KHPO,
2.72g, L—glutarmc acid 1.2g, Nitrilotriacetic acid
0.2g, MgClz-6H-0O 0.244g, CaCly-2H0 34mg, FeSO,-
TH,0 2mg ©]a, Trace elements(EDTA 1.765mg,
7ZnSQO,+ 7TH20 10.95mg, MnSO4-H0 1.54mg, CuSOy-
5H:0 0.392mg, Co(NOs)2+6H20 0.248mg, HsBO;s
0.114mg, NasMoOy+ 2H,0 0.75mg, FeSOs-7H:0 05mg),
Vitamins(nicotinic acid 1mg, thiamimne*HCl 0.5mg,
Biotin 0.01mg) & AH&-3FSATE B4 0 2= acetate,
butyrate, lactate, malate”} 7} 2t} 2 N NaOH
2 %7] pHE 70-7320.2 ZH3}a, 120CA 10

Fig. 1 Experimental setting for photofermantation using Rhodobacter
sphaeroides KD131.
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Fig. 2 Acetate and butyrate using the effect of cell growth and pH by Rhodobacter sphaeroides KD131 0 mM(@), 30 mM(O), 60

mM(V), 120 mM(2).
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Fig. 3 Lactate and malate using the effect of cell growth and pH by Rhodobacter sphaeroides KD131 0 mM(@), 30 mM(O), 60

mM(V), 120 mM(A).
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Fig. 4 Photo-fermentation profiles of formate as corbonsource
using Rhodobacter sphaeroides KD131 pH (@), Cell concentration
(), Degradated rate ((B), Hydrogen accumulated (V).
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Table 1 Effect of various carbon source on H, production pH, cell growth and substrate degradation 48 in time

. amount of cell growth substrate
concentration (mM) |\ lation Hy (ml) pH (Abs. 660 nm) degradation (%)
30 mM 13.40 9.61 3.82 90.08
Acetate
60 mM 16.10 9.71 3.89 57.03
30 mM 15.45 9.04 3.69 27.70
Butyrate
60 mM 4.80 8.85 3.26 10.00
30 mM 30.14 8.06 441 79.00
Lactate
60 mM 33.58 8.03 5.08 61.98
30 mM 54.93 8.02 4.88 83.20
Malate
60 mM 18.24 8.21 4.15 31.00
H| 27 : serum bottle 150ml/ ¥l 50ml, 32755 660nm SFE 1.0, 71 3El(Ar X13h, 245 110W/m’, 2% 307,
100rpm Lyt
140 st=A Y AMOIHKIEE =28 H213 H25 20104 48



Rhodobacter sphaeroides KD1310l
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Table 2 C/N ratio of acetate/glutamate, butyrate/glutamate, lactate/
glutamate, malate/ glutamate applied

Acetate Butyrate
30 mM 60 mM 30 mM 60 mM
C/N ratio 6.43 12.86 12.86 25.71
Lactate Malate
30 mM 60 mM 30 mM 60 mM
C/N ratio 9.64 19.29 12.86 25.71

Fig. 5 Color comparison of culture fluid with various carbon
source (A) Acetate (B) Butyrate (C) Lactate (D) Malate.
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