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Effect on the Concentration of Glucose and Sucrose on the Hydrogen Production using by the Faculta-
tive Anaerobic Hydrogen Producing Bacterium Rhodopseudomonas sp. MeL 6-2. Lee, Eun Young*.
Department of Environmental Engineering, University of Suwon, Suwon 445-743, Korea — Hydrogen producing
bacterium, strain MeL 6-2 wasisolated from the sludge of the factory areasin Anyang through the acclimation
in basal salt medium (BSM) supplemented with 10 g/L of sucrose. Isolated strain MeL 6-2 was a facultative
anaerobe which could grow in both aerobic and anaerobic environments. An aerobically grown pure culture
isolated from enriched culture was analyzed by 16S rDNA sequencing and identified as Rhodopseudomonas
sp. Mel 6-2. Effects of the concentrations of glucose and sucrose on the hydrogen production rate and the
hydrogen production yield were investigated. When glucose in the range of 1~12 g/L was supplemented to the
BSM, strain MeL 6-2 could grow without lag phase. An increased glucose concentration increased the specific
hydrogen production rate linearly to 4.2 mmol-HyL™t-ht a 10 g/L, and 60 mmol-H,-mg-DCW-h?, but
decreased dlightly as the concentration increased to 12 g/L. The hydrogen production yield was maintained
over arange from 2.6 to 3.1 mol-Hy-mol-glucose™. When sucrose in the range of 1~12 g/L. was supplemented
to the BSM, strain MeL 6-2 could grow after ten hours. An increased sucrose concentration increased the spe-
cific hydrogen production rate and the hydrogen production yield to 16 3mmol-H,'mg-DCWh1andto 4.5
mol-H,-mol-sucrose’?, respectively.
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Fig. 1. The glucose consumption profile of Rhodopseudomonas
sp. Mel 6-2 with various initial concentration of glucose. Glu-
coe(glL) @, 1, 0,2, v, 4, v, 6, 1, 8 1,10, ¢, 12.
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Fig. 2. Growth pattern of Rhodopseudomonas sp. MeL 6-2 in
MSM (minimal salt medium) supplemented with 10 g/L of glu-
cose. @, DCW (g/L); A, Hy gas (mL); M, Glucose (g/L).
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Fig. 3. Effect of the glucose concentration on the hydrogen pro-
ductivity of Rhodopseudomonas sp. MeL 6-2 in MSM.
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Fig. 4. Effect of the glucose concentration on the hydrogen pro-
ductivity of Rhodopseudomonas sp. MeL 6-2 in MSM.
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Fig. 5. Effect of the glucose concentration on the hydrogen pro-
duction yield of Rhodopseudomonas sp. MeL 6-2 in MSM. @,

Yhax; O, Yhs.
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Fig. 6. Effect of the sucrose concentration on the hydrogen pro-
ductivity of Rhodopseudomonas sp. MeL 6-2 in MSM.
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Fig. 7. Effect of the sucrose concentration on the hydrogen pro-
duction rate of Rhodopseudomonas sp. MeL. 6-2 in MSM.

o], 120 mLe| 47t AAEAH. DAz L 9 FT T
Fa AR A Arke] S FEksl o,
8g/Lel =M 7.6 mol-HyLmh'e] HhZhe Bol1, o
F ok ZFAasklvh(Fig. 6). A7H Ade] s=rh =94
7 2] A ETA 7 ulgeds AR WX ek
dotHgtek(Fig. 7). AFF H7keFe] S71er5 ¢4 v|AAk
S} Aoz Frlsle] 8g/lelA gkl 12.3 mmoal-
H,-g-DCWh1(249 mL-H,-g-DCWh1)&- Holxr o] F 10
glL ol F Az} hasisict. o]e} 72 Ak et} Ao
oAl B Al EAES Ao Ay, 2eg o
2] FARFe] S A Akl Qo] 7] AA7)E Kol
A9k FHEH o7 A7kl whE DAz F SN
A A B A7 B ekS] N EFA] o B AJARE
E Exge] vls] vas vront ARt 3he X9t 163
mmol-H,-mg-DCW1h™(3664 mL-H,-mg-DCW1h1)e] )
e BYoh A S-S 1-12g/lLe] ddellA 3.7-45
mol-H,-mol-sucrose '8 2}e] A 7)eke] Z7)ete) e} &
F bR A Bonh A o83 71E Ak
88 vwE A9, 276 Clogridium pasteurianum
CH4¢} Microflorag} 33719] Rhodopseudomonas palustris
WP3-5 %2 Rhodobacter sphaeroides SH2C7} o] gtA| Hb-3-
< B3 AN FZANA 2t 141 2 6.63 mol-H,-mol-
sucrose’el Aol vl oA v 89S 4 5 T2, 3,
27). 12yt $19] Algigte] 25 27 9 §r|27e B
A79] & vlwE o Fdst 2 vaels g s
of gt} & Ao} frAlst 27191 3FwlekA] Enterobacter
o] AF}e A= 6.0 mol-Hymol-sucrosee] 4=&-2 H.gjc}
[17].

u| g0 FA| Tl H3t A2 A AU
o v ste] F7}=e] 0.87~2.04 L-Ho-g-DCW Q] 1S 1B
et vbdel H7HR 7)AQl el o8t A AeE2

22
20 - -6
~~
v—l1 ~
3 1.8 — il
Q =
Q 16+ £
1
oo 14
A 14 - 2
T g
S, 12 @
o
Q -2 =
= 10 -
>
0.8 -
0.6 l l L L L L 0
0 2 4 6 8 10 12 14

Sucrose (g/L)

Fig. 8. Effect of the sucrose concentration on the hydrogen pro-

duction yield of Rhodopseudomonas sp. MeL 6-2 in MSM. @,
Yhaix; O, Yhas.
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