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Abstract

Hydrogen producing bacterium, strain Yel3-6 was isolated from the sludge of
the factory areas in Gunpo through the acclimation in basal salt medium(BSM)
supplemented with 10g/ £ of sucrose. Isolated strain Yel3-6 was a facultative
anaerobe which could grow in both aerobic and anaerobic environments. 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 1~12g/ ¢ was supplemented to the BSM, strain Yel3-6 could grow
without lag phase. An increased glucose concentration increased the specific
hydrogen production rate linearly to 60mmol-Hz - mg-DCW ' - h™". The hydrogen
production yield was maintained over a range from 26 to 3.1mol-Hz -
mol—glucose_l. When sucrose in the range of 1~12g/ £ was supplemented to the
BSM, strain Yel3-6 could grow after ten hours. An increased sucrose
concentration increased the specific hydrogen production rate and the hydrogen

and to 4.5mol-H -

production yield to 163mmol-Hz - mg-DCW ™' - h™'

_l &
mol-sucrose *, respectively.

4= 287], 8424 3% 22 /714 HVEES ALsEo HrEY A
FS H2FA7lEe A7 &3] JIPgH3 Ao /714 HAZERREH duAE
A e 5 dxd HIIE9 AFEIT obd A dAdUAdese] &
4o B2 d7E FYsn Jdd. H2 g& 77 olFAAE Ve
BARAIAA 28T Rl MBES o] 83 F4E e de LRE
o] 8% AR BPAHE o8t A2V Ad. 2 FT LAE T L4402 Y
A Sl g, vgels) GEol Bk S (lan, 1990300 S ALEE)
2 7] (Kumar and Das, 2001) =& o] dch & AFoAE, dd
24 AR weA dFte T4 97143 4 YAEFE 0|83t nFE9
Fo] Ffd /7148 HVEZREH F4E A7 AT HH 23& FolRygn.
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A= 2 9y

T2 A MABEY &5 ¥ € uF A

F2AE s EZE sty "Had FIIGuiA(KHPOs 05g/L; MgCle
0.5g/ £; NH4Cl 25g/2; Yeast extract 6g/2) 80méel]l 10g/ £ ¢ sucroseE H7}s+
% 500m¢ EH el ¥ AAVFAZE purgingd F FE ID FH FHAE 20%
7 =2 HEFsIY. dHWYE aluminum capl® WE 33 rubber stopperol
50ml syringeE ZZolA 35C wig7]ol AHX wi¥3HA, headspace A EZ 33}
o F2AAFE BT wigsie @3 F£4 Aol FEkA RE A
Holl A= wix7l F/d Yo 10%7F HEE AF3AFAct. o 133 A
o] wjFgt vjFR o2 RE gellan gumS 10g/ L TH-3 F719 A 8|A o =23}
o o 7F9 WAES EIYsAY 2 F F42 BAHEE] MF 3 AFEET
7+ wE Yel3-62 A A3}HTE Yel3-6 5= glucose L sucrose’} 10g/ ¢ &
fre 7719 wiA oA Mdufgste] oF 2 wiFE At 500ml FH ol 45mee] B
H F7]dujA 9} glucose ¥ sucrose?] FEE 1~12g/L 2 Z+ZF gd=24 AAHS &
TF FAdL 10% ¥ HEF3}AS. FAEZ purging & F 35T wig7|ol A vjFst
Aot ZF =1 o 2set ¥ HAPson, 5AN HFHo2 ARE AMFHSA OD,

glucose (sucrose)s =, 2 +48 FAH3A

b 2 |

Yel3-6 @F9 MEFEE FA37] Astdq widdS HF F 600nme] I} el A
spectrophotometer(Agilent 8453, USA)EZ ODE =A% 3 AxFFoZ 434
o g g glucose E sucrosed] FEE EAF7] 9t wdAS I E
(10000rpm, 5%)3% & Z}Z} Glucose-E kit(Yeongdong, Korea) @ Phenol-sulfuric
acid ¥ (Herbert et al, 1971)°] A3t EA3A Tt Headspace 32 48 &
2317 913t Molesieve(13x80% 100, 6’ X1/8" SS, Alltech, USA)®} TCD7F =
¥ gas chromatography (Younglin 600D, Korea)= EA38lgch 28 F7] € A
£719 &x& 74z 90, 120, ¥ 160TCo= HAs A

a3 42

1. Glucose® F% W37} Yel3- 6359 4 AARE VA= 4F
1~12g/ £ 9] glucoseE 73 F7]d wiA o Yel3-6 55 10%7} =5 HFTIH
% 5AZF A S 2 sampling 3FAA ¥lg R e] OD, glucose 5% % headspaceol A
o] FAELEE ZA3YrE 1~12g/0 2 BE HYo|A] %7] lag phase §lo] A3}t
Ao 1~2g/L% AF F2 BAHAL oA AXFTHF 571 I RS 20713

7k F7beThrr o ol F7HsHAl &%kt Glucosed FE7F 4~12g/0 <0 BF, T
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Fig.1 Effect of the concentration of glucose Fig.2 Hydrogen production yield of
on the specific hydrogen production rate of strain Yel3-6
strain Yel3-6

A Fo]l o o4 E7HEA] & 25X ol F 53X A A EHH o2 60~150me o]
27} AAHQG. 712 H7HE glucoses 8g/ L 7HA] % 3 EHA LM, 10~12g/
0o 7S wlk 53Aztel] ZHZ 96% ¢t 62%2 Eal&S BAT 1~12g/0°9 ¥
ol M glucose H7tFo] E7EFE F4 HANESEI AFHoR FrlsIed,
12/ ¢ | A 60mmol-H; - mg-DCW ™ - h'(2728 me-Hz - mg-DCW ™' - h'))e Hoigk

& Uehdt $284458e  26~3.1mol-Hsz - mol-glucose "¢l B Aot

2. Sucrose® % W37l Yel3-67F9 4 AAFE VA= 9F

1~12g/ £ 9] sucroseE A7te F7149 wix oA AFsE Yeld-6 ¥&FE glucoseol
A AR o= gl 10829 lag phase & FF9 AFo] AFAHUG. A< o
Fo] AFo] MAE Fole 9TEA AFsH, AFAL 2 MEFEE glucosed]
A AR wel §AS e Bk 1~10g/ ¢ 2 sucroseZt A7HEE WAl A
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Fig. 3. Effect of the concentration of sucrose
on the specific hydrogen production rate of
strain Yel3-6

Fig. 4 Hydrogen production yield of
strain Yel3-6
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7hEol FETE a4 WA Fol F8tA 53A3t0] A F 127mee] S A
AEATE 10g/L 0l =2 H71E sucroser EF RIAEHUAT, 12g/0 2
H7HE sucrosex 53A|17to] A HE F 74%uto] B H], 120me] FA7F AAEHA

. T4 HANEEE sucrose H7MFol TUMESFE FEP e, 10g/L 9 =
o4 163mmol-Hz - mg-DCW ™" - h™'(3664 m¢-Hz - mg-DCW'-h')e] Hujgres w
A Fa BAFELS 1~12g/L9 FYelA 3.7~45 mol-Hz - mol-sucrose ' 2
sucrose®] H7tFo] F7Hgol Wt 2 Frlste A¥ S RAd.

29
TX T FH SHAE AR HFLeE Frguix]o] 10g/ ¢ 9 sucroseE A
7bete] 4 A FF Ye 13-68 AT EE #F Ye 13-62 3/1HxA
I Fr7IH 2ddAM EF AFsE B4 714 #FAY. #4714 #HAZIE e o}

ZF FFEolAdE glucose®t sucrose?] FEWI7E A QA £ D S WAF
ol PR I et LdolR At GlucoseS 1~12g/0 ¢ HYZ Hrred A
% lag phase flol AAs Ao, HrtFo] F/NTFE F4 HAANZ T E7}s)
o, 12g/ ¢ °l A 60mmol-H; - mg-DCW ' - h'e] Hujzgte vergdon, 54 A
$&& 26 ~3.1 mol-Hz - mol-glucose '] ¢ dth. SucroseS 1~12g/0 2] ¥
A H7te 39 oF 10A17He] lag phase & 93 AAS BYo) v AT =
R F& BAFE L sucrose HF7EEo]l FESEE F7hste zbzb 163mmol-He -

mg-DCW ™' - h™" & 45 mol-Hz - mol-glucose '9] Hujzte w o
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