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Abstract

Experiment of fermentative hydrogen production by Mesophilic bacterium HNOO1 was
carried out on glucose medium at pH6.0. Hz yield, Hz production rate and metabolites such as
ethanol, lactate and butyrate were affected by cultural temperatures. The effect of substrate
concentration was also investigated under various glucose concentration as 1.5, 2.0, 3.0, 4.0, and
5.0% (w/v) at 47°C and pH6.0. High substrate concentration decreased both maximum Hos
production rate and H: yield, and the optimum concentration was seemed to be 1.5%.
Additionally, the effect of Fe ion as an additive on the hydrogen production was examined. FeCls
was used as for Fe ion source and its concentration was set at O(as control), 100, 200, and 400mg
Lt. Temperature, pH, glucose concentration were set at 47°C, 6.0, 2.0% respectively. There were
significant differences between control and FeCls added cultures on lactate production, Hs
production rate and Hz yield. The addition of Fe ion increased both H2 yield and Hz production rate,
and the maximum Hs production rate of 3.6L-Hz L-culture! h'! was obtained at 100mg L-'.

Key words: Mesophilic bacterium HNOO1, Hydrogen production rate, Hydrogen production yield,
Glucose concentration, Fe ion

1. FARnX

FEERKBEFEITEZHD XD BREFEDSSIEER 2L GO ENOKBLEETH I LNTE
L7, Tl DR SICEBWTIHERICEE RN TH D L Bbh s, FEEKEAEEDH
WX LART2 HAFFEATHOIL TN D DS, AL RS B T OIEEEK T AEPE DML AT T
Bo ZAUTHEGRPNCAKBAEFRENSEDZ &, FEEHEEICIIKBIELISHVMER SN L2l
NEREHRE L TETONDIL, 2], ABFZETHW TV D Mesophilic bacterium HNOO1 #ki% & T iH
KSR AR IR S A FF o B K FERAME TH 53], LA L Mesophilic bacterium HN001 #k D7k &
BAEREICOWTIZEZHLNTIZRVWZ EBRZ W=, IRENMUGHED I KT THELR N, &
DICHBE KB AEEICB W TAMNEITEERER TH L7120, FEREDKFHEAC RITTREBL T,
F I8 A 2 OEFHA~DOERMND, 151872 EN BRI LIZEIC X D IRAEEIZE W TRKFRAFERE K
FIEL EOMRELZ A ESELFEFDB NV OGS TWA[4,5,6], &2 TEA A OWRMN
Mesophilic bacterium HNOO1 #¥8IZ L 2 FEEKFAEFEIC ED K 9 7B % RIFT O 0% FeCly &
RN L TR~ 7=,

2. KRG

2.1. {BFENKBEIRBAC R IT T R
HNO001 #:% 16mL @ 2 AD ABCM Y-t #higth CeiHMbENath) o fgigichl 2 4. +54
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WCHE A S B, SRS S 5700, AFERICHEE T 5 30 53RN 45 COmIRMEIZ AT,
2ARDIH L VIERICRWERESETNDHOERMEREKRE L. 2D 5 5 8 mL & ARRFEIKITHHR L
Too ABERIKITFE 1 IR L2 YNU SIS 2 -, AEERIIAR 500mL DY v —7 7 — A 4
—TATV, i RIE 350mL. BHREE 30rpm, pHE.0. /Ny FEE L L, HENREEDIC KT
WA DH0, BT 32, 37, 41, 44, 47, 50CTEBRZITV., HPEY O SHTIXEE 7 u< b
2757 4—(1F 2 GL—C610H—S H bR Z M7=,

2.2, FERFEDNKFBREAC KIT T
Ja—AREE 1.5, 2.0, 3.0, 4.0, 5.0% (W) DEREICHHEE L=, RE L pH L 47C, pH6.0
IZ[EE L CHEBREITo 72,

2.3. 8kA A U DIKFBIFBEC BT T8

BAa A Dt ERE LT FeCls o, FeCls DIREILZENE4 0, 100, 200, 400mg L1 & L
7oo IRFEIZ47°C, pHIZ 6.0, 7L a—ZDEEIL 2.0%WWIZEE L TiToTm, FHEERFTHEA
PRI ROV IT T R I BUSNDRESEIZEANEEA TRV I % 25.0g LW,

F1. YNU BRSO (g LD

HBA T 25.0 H K BFERR A 1
Dried Yeast Extract-S 22.0 Foepise T3 Aa
L-Y AT A RS- T 0.3 NS (e =7 SEVEE Y
AT 7 0.3 FIIEAL RS
D (+) —Zn=a—x 15.0 FEAISE Tk tt

MERA AV DBKBREICKIFTHELZARDLIERTEIIES T D
RbVIZHFI VB 54 T (HARRERASH) % 25.0g L1 AV 72,

3. R
51 R AUKE IR T 400 ° 59
TICIRENKBAEICKITTERE LR 350 [ {30
T, RE RS NREIC LY SE&F 300 |-
REBEZ T LNt Bl =4 2
J— VAR EIRIRES R B2 oh THY
MUz, Bl & ) — )VAREITE O 200 f
K&, LVIREOHELZIRTVWEER 50 | i15
HND, FLEE & FERRILIER T & < Bl Ei & 110
L RENEARTAICoONTHY TS L 100 1 :
50

1 25
250 | .

Concentration[mM]
ORKKREERE

[L-H2 L—-culture-1h-1]

Do Tz, XRAERBITEENE L 2512 50 |
DTN L7z, AKFBIEIL 41CH0 5 44C
fRECTRBIRS 20, ZRLEVIREN EH L
TH FBELTHONRIIEL DR L - Temperature[°C]

7o XWX pH6.0 LLFIZFIF 5 & He & CO2 O Acotate B Ethanol
Kﬁj\ﬁg é hé [ 7 ]@v@\ pH %bfﬁ‘ﬁchf B Butyrate Lactate
UL 40°CUL ETIEFRARIZ L D S 512K @ Formate & KFRINE
FNRE LD 2 LNATEERE S 5, 50°C T O BRKREERE

TH )= VR R EKRFBIEN L BITEND B 1. IR KEFEAC KT TR
e, =8 ) —VEAMNAEHTLZ L, £
LCHIRLAEYT 52 2EZEBTHL 2

@ KFINZE[mol-H2 mol-glucose—1]
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X —NRITER AR E 2 D00H LLRuy,
IKFBAFEREIT 4TCTHROELS B L Z
3.8L-H: L-culture! h-! Th -7, Z i
47°C )3 Mesophilic bacterium DOEF I L
TWeZ bl KEBEZEDTRMEDD/NZ
VANRKM ChHoTEBEZLND,

32 BEIR BE DS KB R BRI BT T 2
2 ITHERIE N KB HREEIC RITT R L
%?o%ﬁﬁﬁiﬁﬁﬁ&ﬂﬁﬂii%%Q
DEEINT HIZ D CEMRICEAD Lz, i
2% U CKRFE DA Z D72 WIL IR A Al
BT S S N9~ 2 12> CEARBIISHN L
7o, BEfE, =% /7 —)v, BEEE, XERIIMERE
XD RERBIR OGN 2o T2 (BRIR.
FEE XKL IBIE—FEFL =D TF—#
&iﬁ:LTW\ﬁbﬂo ZoOZ Lo HNO0OL #£
T X B EEK TR PE IR 1 MR T
#@LT%@\%%EﬁmwkﬂM%éﬁb
T L FE W IR RKFE A E R & KR % 3
LEEDZENDNoT,

3.3. 8% A A IIKFFIRI BT T 2

X 328k A A U BKRBAFEICRITT HEE
Y, T ZIX 2 BIOFEROEEETH D,
Z DOFEBRITFERE 2.0% TITV, S HIZEHR
FIZIZHEAL o R_RT P LD BRETHD
HW R BEE W38l KB & Rk
FAEREZILIED L BHERE 1.5%., EHRK
WZHEBA L _XT R WL X LHE%ETH
S>72 (X2 OFERE 1.5% %), FeCls & i
MUTSEA &% 5 TRWEE TIRKFEAEEID
RERFEOVNR Oz, FeCls &N x 75 Hy

T, METWARWESHE & R TKEIR L
e RO FAEFESR X RIEZ A E L, 100mgLs
VIR L 7o & & RROKFEAEERE X 3.6H:
L-culture! h! 258k L7=, - EDIZ Y
REREVNE LN, FeCls ZIRMLT7-%
B, AWBOREITRBIZEAD Lz, X8
DOPRFE P DA A AL S v, — T HERR .,
TH =), BEREOREITIRINL T
DEH_THEIM U, A ERT 5 & &
KFOEFEIIATONIR N0, LB AR S
AR OV ITHIEOEEER R D K 5 72 KFE
DFE TR BT 2 & BKFEIL
RBERERFOKFBAEEREZ N LIS E0H
meéEZEZHNH[2,9],

FeCls iININE D BT O\ TIE, FeCls DL IT/KFILERITIE

B A@® Concentration[mM]

MR EY0 27 7 AL —EYHESS K&
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IKFBAEPEHRE L FeCls MEIREIZR DICHON TR 2B HAB RO, ZOZ &b HNO0OL TD
IKFEAEPETIIRE FeCls DIRENH H L E X L, 4% 100mg Lt £ D KRE CTEREIT O LEN
D, ETFEREZ BT TBA L U 2RNMUTEEEKBREZEDL IITRDI2ODHERDILEND S,

4. £L ¥

REEIC K VKB, KBEERE, REEDIIS EIEREEL 2Tz, KBAEERE T 47C
THRbHEL oz, KEIRIL 32CTHIETEH 50CTH @< 72 o 72 A, KFEAPERE OBELED &R

DIZIVNEFRTHD EEZLND,

- FERE DI DN T, FEREIIEE O DKFEEICHR TH W KFBICE & g KOKFAEERE
ITE HIT1.5% Theh LWAER & o7z, BFRENE K R DI O CILBRIE E DN EMARICE ML T L
FH LB broT,

+ FeCls ORI L 0 AR DA T2 Hiv, FEREED 2.0% Th > THIHRE 1.5% & [FEFDKFE
IR & e RAKFAFEERENELND Z &b o T2, FeCls DIREN 100mg L1 0 & & g KAKFEAE
HEIIHE SO 3.6L-Hs L-culture h'1 235 5 7=,
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