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Abstract

Hydrogen is considered to be a clean energy because it doesn’t generate the
global warming gas such as COg, SOx and NOX, after its combustion.

In this study, strain Y] isolated from shore system was used to produce
efficiently hydrogen using the various carbon sources such as glucose, sucrose
and fructose and its characteristics were investigated in batch cultivation. The
maximum hydrogen production shown that glucose, sucrose and fructose were
highest obtained at 2, 4 and 5 % concentration, respectively. In addition, we
investigated the effect of pH under various conditions as range of initial pH 5.5
to 80 pH because growth of strain Y] declined due to produced organic acids.
The results showed that the highest production rate of hydrogen was obtained
at pH 7.50.
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UAE= dmzde 9543 B4 ok olzgt d& F CO; 2 SOx, NOx 5 AT 243t
ZhA2 W AstA] = HA dBolojor st AT AETHA dd 3 iAo A €
Marel #e A77F sl AP Fo oy, o] F FiAE EFEE] E& energy carrier=
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aF 2 MIFxA
AdAANA Ee]d YIFFe Ea 2 Fa2H4 APol o]8¥ ¥l E yeast extact 1.0g,
ethanol 0.5ml, disodium succinate 1.0g, KH:POs 0.5g, MgS04 - TH:O 0.1g, NaCl 0.4g,
CaClz, - ZH2O 0.05g, Trace element solution SL-6 1.0ml(ZnSOy4 - 7H20 0.4g, MnCl; - 4H,
0.03g, CoCl; - 2H.O 0.01g, NiCl; - 6H20 0.02g. NaMoOy - 2H.0 0.03gE ZF 4 1lLiter) =&
7 1Liter2238to] 100m! &% serum Hol| 40mle] WX & Y1 nEris}l AdFnF A=
¥t E e, vaccum pump® %3] JFLHE BE F A2IAE FYAA 15 =

£ EAh widr] xE 35C, 120rpmoll A ks o).
a3 s 54
T A5 =+ spectrophotometerE Al83t4, O.DE 660nmol A FF =S =4}
7F2=8A
g 5 LAs= dA7t2E 8710 head space 72 S gas-tight microsyringe2 20044 )
#8t<] gas chromatogaphy(Shimadzu 14-B)Z 24349t A2 ™ columne 3mX3mm ID
FHEHZ A2 20, thermal conductivity detecter(TCD)
2 FAsAY. At § Favts AFE F GCY AL column 2%E80T, injector
2% 1007T, detector &%= 120C, carrier 7} of2F 0] 2™, flow rate 35ml/ming &3]
s o

glass® molecular sieve 5AE
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Fig. 1 Time course profiles of cell growth and Fig. 2. Effect of initial pH for growth and H:
Hz production : 35C, initial pH 6.8 and 30mM production : 35T, 30mM glucose

glucose
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Fig. 3. Effect of glucose for growth and Ha Fig. 4. Effect of phosphate for growth and H2
production :35C, initial pH 7.5 production, 2% glucose, 35C, initial pH 7.5
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Fig. 5. Effect of sucrose for growth and H2 Fig. 6. Effect of fructose for growth and H:
production, 35°C, initial pH 7.5 production, 35C, initial pH 7.5

%7) pHE 55~807tA] A=A F7HAZAE o pHe #43S 57150 pH 75904 718 =&
T84S BAH(Fig. 2). #4978l F& pHE 75239 glucose FEE 05~5%F A
A 718 FEo W& FA2AAFE ZAEAT. 2 A 2% F 3Bmle] Ho FAALS
BAY 2% glucoseE HA7ME @R wigFd pH7F 412 Sl Ao dAZT € &
A2 A9l AFA 5 A T (Fig. 3.). PhosphateE 10~300mM F7HAIA S o F244H2 50mM
AlA F 45mle] Ho M-S B3, 7] pH 7594 41~64F ol wjxFo 3
7b€l phosphate= pH| & A 24, wFLr])9] pHIL 608tz Zstste AL LA sA’.
phosphateZ 7138 49 %S 2% glucoseZ2E LAE FAZRTh 1218 =4t Uuk
Ho g wgde pH7} 5&5F F42A1L 2 (Fig. 4.). GlucoseE 7|2 =E o] && o o]
5+ butyrate, propionateE ¥ Foll Wo] 32333, aecetate?} fomate= A9 3
kA ekt

Sucrose ¥ fructoseZ %€ F4 A4t

HAadE 05~5%%E F7HAAE d sucroses 4%°A 7HE £ F 405mie] F=271 AAE
st om 1 o]F= FAaAAe] AY UNATh o W wiFHe pHE 42% 3L, glucoseE 7|13
2 Abgste] e wjgdzoA mgdes o Y FAFRG BAoh(Fig. 5.). Fructose:
5%°lA 714& A&t F 3RBImlY Ho Fi27F AAES 240 wiYgF pHE =7]
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pH7591 4] 44~40% vrolHTHFig6.). Strain YJ& WEFo] 2Ast= pHE3E, §7]14 AA
2 W3l w F24a &80l FA ASHAUT, Hd FrAH AHCAA  glucose,
mannitol, glycerol, sucrosed g wW3ldty T2 AFAIFE 714 YA S 223 Y708
o, vlel ez AAE AEFH oz AFAA FFAUAS AT = Y= §43 FFg
3 AtgEr}

K F

Strain YJi= 7] 2Z&NA glucoseE ol &3t EF f714F ¥ FA2E AAIAYG. 2%
glucoseE ©]8& o F 38mle] 47t AHUCH, pH ¢FAQ A4S ANMNAES 7
S 121vi 9] F=47F F7HE AT 4% sucroseS 7] A2 0] €319 S W F 405mle] FAE A
2o, 5% fructoseol A 38.1mle] F4E AASIYTH GlucoseE o] £ m o] FF=
butyrate, propionate® o] 333} 1, acetate, formate5 o] 2% HEH Y}
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