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B 230 = Medium No.2, Medium No.71, &3u]X|E A3} 0. Medium No.2 HJA|
= Enterobacter aerogenes Sl WAool AL U3 Yl ¢ beef extract 3 g,
peptone 5 g, DW 14, pH 7.0, Temp. 37 C. Medium No.71 W|X|<= Clostridium butyricum
T Aol AL v} T} ¢ oyeast extract 3 g, beef extract 10 g, peptone 10
g, soluble starch 10 g, glucose 5 g, cysteine hydrochloride 0.5 g, NaCl 5 g, sodium acetate 3
g, DW 10, pH 680, Temp. 37 C. &3ux9] =42 &3 2 © glucose 30 g,
peptone 5 g, KzHPO4 14 g, KH2P04 6 g, Na3C6H507S-2H20 1 g, (NH4)2804 2 g, trace
element solution (NaCl 0.1 g, MgCl,-6H,O 0.1 g, MnSO4:6H,O 0.015 g, FeSO4:7H,O 0.025
g, CuSO4+5H,0 0.005 g, CoCl-5H,0 1.25x10% g), D.W 1 ¢, pH 6.7, Temp. 37 C.

wjz1e] %7] pHE A 73}7] 915}9 potassium phosphate buffers AF-&3}Att. D.W Al
EafAel AREE = KHPOs 9k KoHPOs& 28 03 M, 05 M, 1.0 M9] &4 o2 1hsof
EF3t 7] pHE AA S buffer £ 105 AFE3IT. &5 JZ2A 27]9 ¢h4H
pHE FA33 .

g n) Al (agar-plate) AENS] T T+ loope ©|&3Fe] WA Medium No.2, Medium
No.71 ®JA] 100 moll A% (colony) HZ dFal 1519 o] EJ(JISICO shaking incubator, 37 C,
160 rpm)oll Al 243t vjkgtt. w59 FJHlE HAgst7] fste] 3 ~ 43] W ujkstal
ow AR A -(pre-conditioning)©] ¥ ZEfol Al EFuiA|ol] HFSFATE. iAol HF
sk wjol = glove box(N, gas) WollA Aassiom Fo v XA FE3] I
AHS A5 syringes ©l€3t] 1 ml (1% V/V)S Ao HEs). E3a]ete]
- En. aerogenes : CI. butyricum = 1 : 4 2] H|&=Z Ao HZF3AHMix). & HjA|
2 100 mlo]al initial head space™ 60 ml°]T}. head space™ 2] A] sampling® = <l
serum bottle W] head space®] W35 7okt Ao g Wty Hulo] st F A gas
7 gas 5 HY H&e Qo] wlg- FasHr).

A& 2 5, bottle Hell 7k wix]e] oz gk =S A7 87| #3te] syringes
o] &3} serum bottle WE W7t HEHZ wHEojt. wldS QlgtHo]E 37 T, 160
pm)ol| A 7], S 7 A i),

T AL iR o] HASE St 2 A IS WEtete] AdS Fdssith WA
n AL A oM T F FEFES HAE 849 pHE HlWE $]8Fe]  potassium
phosphate bufferS ©]-&3F %7] vj#]¢] pHE 5.0, 5.5, 6.0, 6.5, 7.0 2 AAS} I EFLO
= buffer® AF&aFA] @& wiA o} Bl AFEATE ES buffere] FEF 03 M, 0.5 M,
1.0 M 22 3o a84<2 buffere] AHES A3 3FSith g9 HuwE 938t glucose
¢} sucroseE AHESFALIL, lag times H|W sttt AU ofFFo] wWE HjwE 915}
el & 20 g 25 g 30 go = Hlul ATt A4 vuE f8te]  urea,
malt extract, yeast extract, peptone, tryptones 212} 5 g A Yo o] 7}x] AAY 2719
A Bl alekelth AR L-cysteine AFE8te] GaS dolR i f{f7]4ke] A H Av] I
HE A8kl th

A F 3N A3 6, 9, 12, 18, 24, 36, 48, 72, 96, 120, 144, 168713+ A otH Aol

A syringes ©] 83} gas(1 ml), liquid(l ml) samplings} ST,
% gas AYAES syringeE serum bottled] ZZOFA] head space?] TS 7]E3FSIT
T2 AFFH,)2 GC(Gas Chromatography, Young-Lin M600D, SUPELCO Carboxen 1000
column, TCD detector)= A3}ttt AAHHE gas Fo A3k H, A A4S 91314
X gas (Ho 24 HE 5%, 10%, 20%, 44%)5 AF-83}e] calibrationd} 1T, Cell massi=
UV(Ultraviolet Spectroscopy, Varian cary 50UV-vis, 10 mn Quartz cel)Z UA| 52| 1048)] 3
Aste] 660 ol Al SAsHL AXTIFHS ol&ste] 1 s AESEIiTh o] FEEtA
2 UVZ glucose2] 749 DNSH| 235lo] 546 mm oA F43FR L, sucrose?] 749 H&-
ik ol o]3ke] 490 nm oA ST
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Fig. 1, 2, 3 < potassium phosphate buffer 0.5 M, initial pH 6.5, glucose 30 g/ #, peptone
5 g/# WA X Enterobacter aerogenes, Clostridium butyricum, <3 T (Mix)E W g3}
o A2 Aolty. pH7E 5.0 ~ 5.5 WLl dF2 AFI Fa Arke] FAlel o] Fof

Atk o W wech EgETe MG el Fx AWsH Hd pa A HE)
EUTE. ol F AT Y] S AEoRE g ARE T, Buffers AFESHA %
HiA[ ol M= pH7F w3betHA 7] 5ol Aol w7l Stk 1.0 M9 buffer
SEAAAM = pHZE A4 ol oA et A g5 Aol o] Foj A A &gkt
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Figure 1. Cumulative hydrogen production of bacteria in medium.
Figure 2. Hydrogen production rate of bacteria in medium.
Figure 3. pH change of bacteria in medium.

Aol FFE glucose?t sucroses /‘}3-0}0313} Lag timex} Hdl F4& A d,’lE
glucose®] 74-9- 20 h, 215.3 mE/[/hO]Uﬂ, sucrose®] 4% 36 h, 98.3 ml/ ¢ /h= YEFW
T AAEFA A = glucose®] 7d-F- 431 ml, sucrose®] 745~ 427 mlo]Th(Fig. 4).

o] ol A= 20, 25 g/L olA FHe] E]'/\OJ/] Fo g Hol 78 AHE dFlon

30 g o)A ASdE #F7 1 o)At BAYS AH|ekA| %k tH(Fig. 5, Fig. 6).
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Figure 4. Hydrogen production rate of Enterobacter aerogemnes in glucose medium and sucrose medium.
Figure 5. Cumulative hydrogen production of Enterobacter aerogenes in glucose medium.
Figure 6. Carbon source remaining of Enterobacter aerogenes in glucose medium.

Buffer& A}&3 %7] pH AA ulX| ¢} buffere] =0 wE wiA|o| X Enterobacter
aerogenes®] WATEZ)S 49 HANEE(g,)E YEIH I Zolth(Fig. 7). Initial
pH 6.5, buffer conc. 0.5 M H]X| Al T &o] 7} =dth Buffere] sE7t tt& of H]A
FETE W ST Zh (385 ~ 447 WEEAW Fao HALEE FE (1080 ~ 17.80)
ztol & HRIth w59 Aol moal A Fa A B3 Frtste A2 oldhl S,
Ta AL A B3 HAstA e 7 A E g4 Aol Sug "k dA99
G ol A peptone, tryptonecl Al E&o] Egor, AALE AMEA 22 vlA(no add)el
M Fa AAte] A9 gle Ao=E Hol Aol #F A 033&% nA = As
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2t 5 A th(Fig. 8) FAAE ALEEF S A Fole HIbsFel| nldste] o] Aol A
Z3FAtHFig. 9). 714kl A - 4] HEo = 7] pH 6.5 A& wlX] oA acetic acid
o] <fo] Wotomw, o]= wjA 9 LMo} AFAE 4 ABAEES A3HA I th(Fig. 10).
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Figure 7. Correlation graph in cell growth per unit time & hydrogen production per unit time. (A), (B)
Figure 8. Cumulative hydrogen production of Enterobacter aerogenes in various nitrogen source. (C)
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Figure 9. Effect of L-cysteine in cultivation process.
Figure 10. Pattern of created organic acid and total created organic acid in hydrogen production process.

Enterobacter aerogenes, Clostridium butyricum, <37 7Mix) ¢ 24 wA] 2712 initial
pH 6.5, potassium phosphate buffer conc. 0.5 M, glucose 30 g/ #, peptone 5 g/ ¢ ©|t}. <]
glucose T T4 A4 mol S Enterobacter aerogenes 1.058, Clostridium butyricum 1.061,
EFTFF(Mix) 1.194 o]n], vjx|o] thaFe] JFEE HIbeAY w719 a71E A4 &
of ot e 43S HA s 1 FX7F =obE 4 vk (H md / md glucose)
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