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ABSTRACT

Purple non-sulfur bacteria, Rhodobacter sphaeroides KD131 grew to reach the maximum
cell concentration in 45 hrs of incubation in the synthetic media containing (NH4)2S04,
L-aspartic acid and succinic acid as the carbon and nitrogen sources, respectively, at 300C
under 8 klux irradiance using halogen lamp. The strain produced hydrogen from the middle of
the logarithmic growth phase and continued until the cell growth leveled out. The strain grew
and produced hydrogen under the irradiance of 3-30 klux, but cell growth was inhibited over
100 klux. In addition, anaerobic/light culture condition was better than the aerobic/dark on the
hydrogen production. Among various photo-bioreactors examined, the flat-vertical reactor
manufactured using clear acrylic plastic material showed the best hydrogen production rate at
the given culture condition.

FRIIE80 : Photosynthetic bacteria(3 873 Al T), Rhodobacter sphaeroides KD131,
hydrogen(3=4~), photo-bioreactor(# ¥4 & & 7)), light intensity (3 A 7])
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IFig. 1. Various photo-bioreactors for hydrogen
production of Rbh. sphaerodies KD131
wild type. A, serum bottle: B 3.6 L
stainless steel edge [lat vertical
glass reactor: C, [lat vertical acryl
reactor: D, column tvpe glass
reactor; E, Coil type glass reactor
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Table 1 Effect of growth condition on pH and hydrogen production of Rb. sphaeroides KD131

ujjokA] 7t Bjj OF 2 H A2 (ml 24 (% FEYNY
1942 | Flgzd P B IR m) | $2 (%) (ml Hy/ml-broth)
o /% 7.25 43 31.8 0.69
37/ 7.26 39 14.4 0.3
8 LM E 7.14 78 48.1 1.9
27/¢ 7.19 67 433 1.5
7 LM E 7.12 93 55.9 2.6
37/ 7.16 87 51.0 22

e A3t 7kx ZAZotEaHY  (Shimazu
14-B)2 #4339t A48 BYL 300 mn x 2
m (Zo|xX§)Z molecular sieve 5A (Supelco
Inc)& FAEIE  AHggen, thermal
conductivity detector (TCD)Z B-A3t¢dch &
M 24& column, injector, detector %71 2+
Z+ 80 T, 100 T, 120 TolY o™, carrier 7tAE
OlEX 02 flow rate 35 mi/minZ A3+,
#7142t £42 Aminex HPX-87H, 300x7.8 mm
(ZelxulZd)E& AFE  HPLC  (Shimadzu
LC-10AT)E AM83td 30 TolA EAstgon,
UV detectorg ©]&3t 33 210 nmollA 001
N H:SOs& mobile phase® 3}9 flow rate 0.6
mi/min2 &&8 4 B43dh wigde pH
£ pH meter (TOA, model 30G)E A-&djjA] =
AL, FATTE AL BHeE YA
WENg UV-VIS spectrophotometer (Shimadzu
UV-1601)2 33 660 nm oA &3t
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Al A G2A FE o] 8% 8 klux FE9] FEA
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%7 pHE 7001029 #FA7 AAstdr 27}
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Fig. 2. RHydrogen production and cell growth of

Rb. sphaeroides KD131 wild type
A, total hydrogen produced;
[, cell concentration; O, pH of broth
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Fig. 3. Effect of cell concentration of Rb. spharoides
KD131 wild type on light transparency
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Table 2 Effect of light intensity on hydrogen production and cell growth of Rb. spharoides KD131

light intensity A E Hz produced
(Klux) pH (abs.660nm) (mi Hy/ml-broth)
0 6.84~6.88 0.32~0.35 0

3~35 7.43~753 3.02~3.39 0.65~0.76

7~8 751~7.75 2.90~3.39 0.94~1.00

15~16 7.70~7.79 262~312 0.59~0.90

30~32 7.80~7.85 2.66~3.02 0.61~0.78

50~52 7.84~7.9 282~2.83 0.64~0.68

100~110 7.70~7.72 1.64~1.74 0.11~028

2o % wAlanE FFEY FAEE F
BE 05 o] 3Y A4S 2AE $9 60% A7}
HF71E FH43 vhd 74 =7 F35 10 ©
Y B 2 Y9 B38L A3 Fa
&to] 15-3001& Yol 0% o] £yt o
HE FAFEY F7t e F4% Y 598
o] Mte FEA AldY Bolf Agd FHA
A FY¥E F3 glon wY F @uloly} W ul
AEFHE Eol7] Y% ALF9 vy Hxz
4 oolg BEE Husl g4 Uk FYH ¥y
Z0A du] AY Ay d&Hog awg 3
F-9 gh5o 40 FA7) G Y8 Atz o
102 F wgt F i 39 74 Jgo} 4
& WAol  FUHHY] g B APdME
serum bottleS ©] &% F4 44 AGAME FH)
& 3% 53] muksigtt

Z 2xo dig W F 874 53] FAE
HolFn LBAZ Mgz M 43 2 4
A2%E Table 29 Yehliith #AsE: 3
A717 3~35 klux$t 7~8 klux ¥ 9 71¥ =t
on 100~110 klux o322 2AME H9 74
A AHE wolq FHH Y Ay 233 vR
gt oF 50%9] A AAEL Uit 2}

# 100~110 klux ©]4Y @& 4823 < 74
F3=7} 660nmelH ok 16-1.72 J3RoL} o
F #3)7} 7kR)+= bacteriochlorophyll ©] 800nmo)
29 53 g el YeluE B MAE dm,
A FaslE o) o)2g AL W B}
30-32 kluxoldg ZAIG RE FAdAN LA &
oev aFEE Yo A7t 5248 was 2
PR A Boste] fE FFF 808 o}
2 YA R gkkm, BF g e B W A
oA WA, wlYgy] Fofl A 47125}
AARA &3 wigd Fo 23€ uf B7)E= pH
o Aslel % A97 pusm g’ o
S 8L F2AH JFL FojH 50~52
klux ¢ 24 7~8 klux2] 9Bt} 2480
o 30% A3k E£§ 100~110 kluxe] F$
de FANAE Bgton FAd FAMAFE
7~8 klux®] A$-2t} 70~90% 715 ZA43k4d.

34 WYUN WY PP

50 ml 8% 8 serum bottle (Fig. 1-A), 36
L &% 2Hddx 39/48 gdes Ay
T B BY(flat vertical) 2] ¥%¥7] (Fig. 1-B),
36 L 8% ola¥z Ad +£yYAY iy
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Table 3 Effect of reactor type on hydrogen prodcution of Rb. sphaaeroides KD131 wild type

flat
wjorr] RoF serum btl.|flat &FH 2] A}tﬂoi:'ig A€y 193
2 AA
A AxEol(cm) |35 x 55 - 35 x 26 ‘-1 ;’4°’
EZyx Zo|x FH AARA, 20
ujors)| f])T] - |20x30x6[20x30x6 - ‘(;H]°55
cm 2y,
dimens
. total volume
ion 50 3,600 3,600 1,000 3,000
(ml)
working volume
20 3,000 3,000 900 3,000
(ml)
A ml H
TEUEE ( 4 1.0-1.6 0.37-0.41 0.8-1.0 0.51-0.62 0.1-0.15
ml-broth)

(Fig. 1-C), 1 L €% &3 HgwI] (Fig
1-D) 2 f8= ARd zd¥uY7] (Fig. 1-E)
g o] g3to Zzte] FaANMA S By %
A Aol o3 4 ALE Hugsr] Y3
Ae njgE @2 Y HEES MY, =& 3
A7 F A A, o 2hMY Fiha
A 5 AR A 7HRE FHAHY I
£ 7jAsiol AT FA EEHYA FEE A
B kg & 3 24 AF € 2N &
£% % Qe ol MYlel BE $RAN 23
2 2AYE WPIE AAY Qe AL P
2 AR 1ok ASHoR Fa8 YUY £
e A77 Bt ojele AT ok A A
Adoz &7 e You, 9% e 72"
3 ge n¥PH] B4 358 98 98 v
olodiz YA HZF WY A ARY WY
17k 44RERR, 2 e Y I,
RS YRE PolEe Y =Wy AEwY
ANA, 72 BEY gH, 34 Yo ¥ floating
e So] TN A¥AY FEEZ HEHI 8
9 B a3 ME Fig 19149 2| column
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& H, vertical rectangular &€, coil Hele] g
A sjF7IE FARE v 2D A FAAE T
oA 43L HESHAC column ) w7
Fig. 1-A%} D] dejolx, 37] 9@ ¥+ Table
39 A, Dol EAEAT 4 SAEL FYd 3
79| column &Hol|AT AvlF7|7} oF 2ui7 e &
& 4 AHEE JERRATE ol ZE FHEo
At 2717 ¥gstd o Yol FuF FAHE
Aol oY Y ofFE Fo] LA F4 A
Abo] AstslE AR ALREY. BYEFe] dA7L
EAQsHs Y] WE TR F Ue Hole %
3 cmZ RiH glov, oy A¥ A FY
Wl %17 53 Fel=(w%r] B, C) colunm( ¥
%71 A, D)8 vwdte] Yol ko] YA 3t
g7l WFe] 9g we ArJh vy dAst
Atk wig) B Ce g ¥e 8o HF@
flat vertical Heje] FEA wjdrI=2 FA 8
mm¢! 89 FHotIEE AFZ ARt 2
z+ A&t g v

Rb. sphaercides KD 131 wild type o]
g oladz Ad Fuy 3 #Y] (FF
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Fig. 4. Effect of acryl width of flat vertical reactor

on hydrogen production (Cells were

cultured using 30mM lactate and D-L-

glutamate as carbon source and nitrogen
source, respectively.)

9 36 L, vi¥d 29 3 )& 8-9 klux REZ
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7] el P& ¥ Wyo] it
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hvdroaen production(L)

SO0 DIXiE A % B84 2 a8
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T2 #AL GrEC 3y & TH &
T ¥ FAEE ANA Fa2A8 F71HQ
EFHE Yeid 3 3l 8l Fo| Ajzte] A
Bl whzl wjgde wuke golx FAst B
AAG wigr] Bel Be 397t FF 248
on o2 FA AFHog FAFE} At
He A 2 38 JYehiAdtkFig. 4). 29
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TYE vigzdel FHNE @A wuks}
%1€ o, Rb. sphaeroides KD131 wild typed ¢}
14X F A FAo] 24 ol EEElYrch 2
2y FASAFL T2 e wgriag vt
o} ol 2 olfE WMYAL &8 wEd
YAG F47F GEE 25 SR g Yy
T ZAF7] F trapH A v nt 2o &
g3t ook & 4L WYY Fo pHE
2 A formic acid7t A% FHHJoH, FAe
ok 96A1ZF o] FRE pHA sl ¢ must 4
S B £ H¥dA HEY €YY, 390
9 32dY AE Y] TN FHP A (flat
vertical type) ¥1%¥717} Rb. sphaeroides 3|9}
& 2 Fa2A%0 71 e, £gotad
Aol Bl shFo] BT 7hF o] A st
B4 AE g7l dFse] FH3teh

2 ol

of EEE FerleRe NHoT $st 21
A7l ZEEel AFAWAY(GLAIAAIID)
o A@oz +YIUFT,
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