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Fermentative hydrogen evolution from various substrates by Enterobacter aerogenes.

—Note—SHIGEHARU TANISHO,

Tu Hui-Ping, and Noriakt Wakao (Department

of Materials Science and Chemical Engincering, Yokohama National University, Tokiwadai
156, Hodogaya-ku, Yokohama 240) Hakkokogaku 67: 29-34, 1989

Several kinds of substrates were examined to find whether Enterobacter aerogenes

strain E. 82005 could evolve hydrogen from these substrates with peptone as a nitrogen
source. Among some carbohydrates and their related compounds, pentoses and sac-
charides were generally good sources of hydrogen evolution. Above all, gluconic acid
which is an oxide of glucose, was degraded to hydrogen about 1.4 times faster than
glucose. Yield of hydrogen from mannitol or sorbitol was about 1.6 mol/mol-substrate,
though about 1.0 mol/mol-substrate from glucose. In case of sucrose or maltose, the
hydrogen yield of substrate was about 1.5 times larger than that of glucose per weight.
Thus, these substrates were very efficient in energy conversion. The bacteria could
grow in lactose under aerobic conditions, though with difficulty under anaerobic condi-
Formate was slowly degraded to hydrogen. The rate of hydrogen evolution
Some carbonates were used for growth of the
Yields of cell mass from wr-ascorbic acid,

tions.
was about one half of that of glucose.
bacteria, though not degraded to hydrogen.
gluconic acid, and mannitol were very large. Particularly, the yield from mannitol

was about twice that from glucose.
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Tanisho 5 S8 U /c REOKZERE/ N 7 ) 7212,
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A ERICHS TRERET 20 E S DRIBSLENS -
fe:

ZCT, BHE, BE, Tra—VEREEEE,D
YEEZERE LT, KHEINR, KEREHES LUH
HRIREZ B/ DTHEE L.

ER LNy 7Y Ti2, EESBEOE,SHEEL
72 Enterobacter aerogenes st. E. 82005 T3 5. PEiksk
12 38°C, 2085, FRANICHEEER L. CORRK
£ 5T, BEHREEIZFY 1. 2mg-dry cell/ml i275 - 7z.
KFEIEIL glucose 1.5%, peptone 0.5%, K.HPO,
1.4%, KH.PO, 0.6%, (NH,).SO, 0. 2%, sodium
citrate+2H-0 0. 1%, MgS0,:7H.0 0. 02% O TH
-7z,

IKRREDOERIZ, ERBEELT7 by (HAH
) ZS5PMA, TIITKEREEZE~ZHEZ1S
BMUICEWTT » 7. 5582, 30ml OREBEREA
N7 50 ml D% v F AFICEIEEEERZ 0.25 ml 2
N, BRT T -7, BFICR~I2F v/ 22—
FZEFER L. BEIZ 38°C TH 7. —EHEH7-0
S~0ARD Y v 7z REL, FliCEBET->TE
BEZHEERE L.

TN —REHEE U BRI T, £. aerogenes
REERBEDE UTHRESN R EKELH2 1 1054
TRET 2. KBRRERELEENICHET 27201,
Feh: Lo #7212 10% NaOH skig#i 272 L7z 50 ml
DARERy MEE, KEE#E LK. HI0KET1
BRED IS Va2 —2Z BT DT, BHLEAE
BROTHE K Z2085A B Lo, HRARENILEE -T
WEZEEHRLTLOKENBEREL:. D&
&, KEBERLICHZDES%:, BEREEL:25
—Y—7 SA ZZNTNFR U ZEDH R nTH
Frizeds, CO: D —7 BEhEh -7z, Fi, kE
PN DRIEDRESBD SNIL 72, ERICH A5
ELTOIHBHICOVTR, 35»0H 7/ va—2T
REEBRETT-T, 3050~ 1 BEEICBRY 2K %
Gt L7223, CO: @ ¥ —7 338 5T, NaOH Kic
TEKEININE T EE2RER L.

R U/cEHIZ, 30m]l DEEELAEERF VLR
DELTF 2 —71CH L, 10,000 rpm, 1053 L EE
L. 44 YRHKTHEREL/ZDD, BERELS
BLIEEZERAT VLR F2—7 & 105°C g
TN, ERNIBROERENSHEKEBLZAIEL:. &
R 30 ml Yo ) ORBEBTEL TV 3.

FRICFERALUEEESEO O EETIE, &

HAMH CRREBRICRET 2 L51L183. 20
BREESHR, BROBEOEELZH T VZIIEVT,
RE—ERETKREREL, HEORDICL-TA
ICREREISEL85.° ZO—EHEREXEDZ
B ERHOBRES/NEFET—IGENL, Esh
DREEELHIE L. REEFOROMNEZICEN
RERICOVTR, HRRDHESBAERERD DR
HichT-7c. ZOMOEE TRERKTHICT » 7.
ERFCFER LT VR, ZhESEEE LTHE
AINBZEH B, 5%_T+ v TERTS &,
HARDIEZ 6.5 mg, /KFEFAZ 0.16 mmol & - 72
KRR R O/KERERDH S <7 b VICHRT
BEEZONIBREELBIOTHELE.

Table 1 ICEHBEDEREREZE EOTRLE. 7
w3 —R = FEEE UICERSHERE T, THET 24.5
mg OEEAEENS 7z, o~Fy —REREE L
BT, D-7 5 7 b —X,D-% v /) —RDEKLERE
Brva—REFEUEBETH 7. UL, L-V kK
—ATREENEDONT, REEEEE R, &
77 F—RX I3 — 20K 1/2 DEERAERER LTS
WOT, FOEEBESENS LI TH . BT
I—D= =t — VIRIERICEREEESAE L,
TREORERT 43.8mg TTHE LK. LHL, 20
RREERZROEKINER 26.2mg LiESHT, B
OB LK 3 Th o7, sva vEBOBEKEERED
R&L, 8.5KHT 33.2mg DUNEND »7c.
DRAJa—REZNE—RZ/va—2ERCEKE
EHTH >705, 57 b —ROEE#IRIEEICNNS S
-7, Bergey’s Manual Tk % &, 9 E. aerogenes D 5
7 b —2BERBETH 20T, FKTFTERELT

Table 2. Cell mass grown under aerobic cultivation.

Cultivation

Substrate @ hours G[rm:;ﬁh 2 AEIjI ke
[h] mg [
Glucose 9.5 38.7 0. 46
Lactose 9.5 13.8 —0.65
29.5 36.5 0.49

3 Culture medium consisted of 5% peptone and
1% substrate.

® Dry weight of cell mass grown in 30 ml of
culture liquid.

© Subtracting final pH from initial pH.
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BERAEREAE L. £D%E, Table 2 tRT &
T, Fa—RICHNE EAEEEI/NI VN, W3
PRI L. SEETR, FYAvEREELT
DIPNIHEE L. LrL, AT v 7 v ERER
ETBAEREREHTOEETIE, I0=—0DRER
T —RICHENRTIEBICEDL 7.

E. aerogenes st. E. 82005 12/ va—zhniy 11
mmol/(I-culturesh) DX TKFZEEZZRAE L. Dk
B OoKEERET IHEBELZ /v — RDOFERE L
DHTEUTHET &, Sva vEEOKERERE
DEBHL, S VI —2D 1.4 EDEITRELRE
L7, 72, =v=F—n, D-YAE =D dY
NIA—RAD 1.2{EDEITKEZRE L. EEDH»S
DKFEINERIZ, 7 va—=z D 1.0mol/mol-substrate
K LT, =v=bF—u, D-YLEL—LTIE L6
mol/mol-substrate & K&h-72. ZEEDOR /7 o—
RAETNF—ZABIRIZKEL, #HE 1g ¥y TH
NBE, ST —RD1. 3~ SEDINRICIE 72, L
U, TEEEZEEZLTIHRBOLST, BEL
TBBEEN S RKBEREBEZEAERONE A 7.

Table 3 ICZ DD EEDERERZE EOTRL
7o, EFEEE, A2 —WEREEE UIEETR, 7
YOS TERLICE EXVEFREERIDEL, #
JEZPRET A LI TH 7. AELLZL OEETIZ
BEREEBREON/IA, BT, L-TRaLE VEIR
8. 5EA D e T 28.5mg, 24.4 BEIDERETDH
3. 1mg DEFEINENSD Y, EEHOFVEETSH -

F
/<.

Escherichia coli T, ©NE VEDY vE(LSHE
BRETELZFTBVEICHEIN, KEERES RN
RETEEVDNTNGS. @ E. gerogenes & E.
coli FERICFHCB LTV AP DT, £. aerogenes ¥
ZHBUTKRERELTOE EEZ SN, LaL,
FROSBICIDREHFEIZ S VI —2D 1/2 LHK
Boli. ENEVEDISOKEREFEEDFBELIZZ
BAUTh 7. FE - b vBHFIC K 2KERE
DEFH/KFRIEIZ 1 mol/mol-substrate TH 3753, T
NODEEDSDKFNEIZF 0.3 E/NEh o7z L-
TRIANE VR, KEREEECZ S va—2kY
B o7 (§0.665) TitEd, KFERZEZ 1.3 mol/
mol-substrate & K -7z,

EHEOKBRZEZBENCHFETEEES T ETR, KE
NRRRKEVEERD. LT, =v=r—un,
D-JIWE =N, 2N P—R, RTa—RBER, %

DREBESIOIR I VI — AL VBN EETHS &
EAB. R/ un—ROKRWRB S va—2Lkh k&
Mol &R, HE, BEBOAEBSETHHEINS
BREEEFIR LIOKBEECFEEEZAMES. T/,
TV=b—=, D-VYNEL—NIZ, THAREEESR
KELETNTVBPDT, BE M4 < 2OFIEH
EZoNB. X5, wv=t—n, L-TRINEY
B, sva vBREREEESBEDTAKELOT, C
NODEELHEERHE LTFIATE 20TRE D
5D H.

7Ty EREERT 5055, KFEERELR
W EDDS, FyTrRerao—2EFET I3,
T 37— ¥OHRME ESRNBRIEEVELT R E
Boapotc. ThiZ, BMESKEEELZBET ETR
B CTHBEERS.

WHEOERTI, KEREDBANLEE, HED
BAREE DR pH JEENIVEHICEHL
2. CHREBERBER LD EEZOSNS. —F,
IKRRE, H2VRBEOLITOEE TREELD
T VAT L L. DL-y v S EEERE IC Lz &
FITRaINIEE, Tv— B, EREBERAREMER LT
BT EMH 7 a T TEEIN. 2RCbhhrbd
3, PH BT AV EIKE > TWEDT, REDHHE
ICLBBORBERIZT TRHEBPTELOEEHI S 3.
TOKHIEHEEHD pH BMbIZ, <7+ v DIKFEIC
LBABEMERICOERLTVWAEEEZSNBY, Th
BABRDEETHS.

B ¥ RECTKELZRETSE Enterobacter aero-
genes st. E. 82005 AUKEREIC EDBEREELFE
T&5p, X7 b yEEZRFICERLTHE~:. BE
HTR, ZLOBEE . B, /7 va—2 LR
ICERICOKBRERE L. 1TH, Zra—z20&t
YUTHBI A VEDSIE, SI—2D 1.4 {5D%E
ITKRERETETEMBDMP otz S va—xDK
FIE1ZH 1.0 mol/mol-substrate TH -7275, = v
=bt—=, Y =512 1. 6 mol/mol-substrate
DINRTKRENESNG. R/ u—X, 2L b—2%
EEE UEAIR, EEYCOTHELT, s
—AD1.3~1.5EDINERIH Y, EHEHNEORBOEE
THott. 57 F—RREREHTIRKEREMZE
AEEL, BOBIEDDITHTH 7208, IFEEHET
bR, sSva—RX D EEEFIEOGNE SRS
TR LGP, FBOMBTK BKEREIZS
VA —2AGRICK B KBRELVEP 72, BELE



34 rE B B -EE ER BETY H6TE

AWK VEBERIIKERECRE LT E P72, B
KR L. L-TRINVEVE, SvavE, <V
= = VOEARNXERIEECKSV T NG,
2 V= b=ATRIVI—RDE 2EITDHIE 72,
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