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RENTY B, TOXIIIER, BRIZEZTHAIARKRLREFAIZEVEEREREITZ 5 AEM
B3, SCP 2 XDk E LTHEAR L Bbhd, 2L T, 205512 L CREMEIC &k 2 HREES
TEIBE, HED, T ARTH 5D THEBRENDBRE LS, 20ORBEEHILEE 25, 22T,
SEHA DI AF 3 BB & IR & OMGZOERL % B E L TAHERIT L 50 & 512,
Bonzt FARERAY, BEREEEORBELETE -7
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Table 1. Morphological characteristics

shape of cells : Rods.

Cell size : 0.6by 0.8to 2.0um.

Motility : Motile by means of peritrichous flagella.
Flagellation : More than two peritrichous flagella.
Spore : None formation.

Gram stain : Negative.

Nutrient agar colonies : Circular, smooth, glistening, mucoid,
white to cream.

Nutrient agar slant : Abundant growth, smooth, mucoid, white
to cream.

Nutrient broth : Turbid, soft ring pellicle, soft and easily
dispersed sediment. No pigment and no fluore-
scence.

Table 2 . Physiological characteristics

Gelatin and starch : Not hydrolyzed.

Litmus milk : Slightly alkaline.

Indole production : Negative.

Hydrogen sulfide production from TSI : Negative.
Acid but no gas from fructose and glycerol.
Nitrites produced from nitrates.

Catalase : Negative.

Oxidase : Positive.

Urease : Positive.

Denitrification : Positive.

Nitrogen sources : Ammonium salts, nitrate and urea were
utilized. Nitrite and gaseous nitrogen were
not utilized.

Optimal temperature : 30 to 35C
Optimal pH: 6.5t0 7.5

Oxygen demand : Aerobic.

Tolerance to 40% O, with H; : Positive.

IS B & UEEEAMEE LY, Bergey’'s Manual (FE8iR) #B&EIZT 5 &, Alcaligenes &
BT A2HETH 2o 3515, ARBIET ABTFOEKOHT T, FREMKEFHEMEROUTVSE
Fre WBMGET 21T % - 720 Z DFER, HHEM OGS £ U DNA @ G-C (Guanine + Cytosine)Z
BHIYBRGEOFEKRLEKEL BLZOHBTHLZ P hD 27D T, Alcaligenes hydrogenophilus
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nov. sp. 1978¢ &% L /-, AEMD G-C &I, 70.2mol %Th - /=,
232 KFEME Alcaligenes hydrogenophilus nov. sp. DEFEHF

RFEHE A. hydrogenophilus 122V T, autotrophic growthf&E M TORBEEBRGORITEITE
272,

HRREZIBCAHL40C ETELE T, MIHIIH T 2B EHANL TS, 30~BCIZEVTR
IFIZISHE L 720 18C H L U40C TUIEHEFEILE, MEBEALIEEIED > 2 LT, Arrhenius
DR LD, HEFAEE & HTREDOMEY 5, FEOMMEIIET 3 EH Lo AV F—-42kD B L, 22
TH530CHEEGHMEICH T, 10.7(kecal/mol) TH -7,

0.056 MO v EE#BEWR A F - T, FIipH # 4.52 5 8.0 £ CHEfL & ¢, 0CTHERLITEZ -2
&2, pH 6.5~ 7512V TRIFIZHEFAL, pH 7.0 BT H - 720

ZRFEORNMMEIZIONWT, TryEZYLE, MEE, BMEBES L VRELFHRBLLTEZTE
DEILEEFN. T EZYLIE, MBESIUVREZRFICHAAL THEL 2, BRI ALER
B L THETAKEME PRESNTVI3DT, FFHIIOWTHMEFEITR2 727, AL 24
oo ELRERBOREOVELZHRA L, BERBLLTRAT v T2V 20REEBLLEZT
527354, 0.5~3.0g/ 0 DETIIRIFIZEET 5 74°, 5.0g/¢ DEE T, WMEATHE s his
Who ZTHIZRLT, REDHE, 5.0/ (OBREICEVNTHRIFICHIEL, HMEXSI S22 -7,

ROLBEEEEGTIZHENT, He Oz : CO,=55.8:19.3:20.90EAHN A & BRI L,
FASHR TR EITh 572, Fig. LiZiRah b &)1, HOEFL L LIBNE» B L, KES
JELRAD LT &2, Wi, KEBHBICEIEIELZLDERLN S, ZOBORKILEIEEELL,

0.26 hr ' TH » 7=,
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Fig. 1. Typical time cources of A.hydrogenophilus.Initial concentration of gas

mixture; H, ; O, : CO,=55.8 :19.3: 20.9.

@] Growth.
o Partial pressure of hydrogen.
PaN Total pressure. —230—



5 3% A, hydrogenophilus DIEFEFHEMEL 5 CIZEFKRIBE DORIE Hi*

A. hydrogenophilus ¥, EELFEMIIFREM TH %, % L T, heterotrophic growth I, 7
VT - VDBENFIEEIELS, PIHHEOBEIRNAE P o, F LT, BLLERLAME
mixotrophic growth %#17% 5 &, ABLEMORBEHIZ LY, MDY, YA FL —RIERLAD,
FEFEMLA AR L 720 Lz Z2DFRD—D2L LT, BEEER 52 234, Fig. 21oRah3kd1z, ¥
T & BN A L 7,

Fo(A) : (38)
i (<)
1.0 1,0"
g | g
a ' a
S e
v 0
= c
g
S S 0.5
= =
8 g
. . . . Q , A
0 10 20 30 0 0 20 30
Time (hr) Time (hr)
Fig. 2. Mixotrophic growth on acetate and hydrogen.

® . Autotrophic growth condition ( H,+0,+CO,)

A Heterotrophic growth condition (acetate, air)

O : Mixotrophic growth conditions (acctate, H, + O, + CO,)
Acctate concentration was 0.05 %.

(A) : Heterotrophic preculture for 48 hr.

(B) : Autotrophic preculture 48 hr.

KREMEORERIZEL TiE, HTFOHEI A TwEH," Y BEKREEOREICEL TORE
EIEEIZD LV, Kodama 5 FEEEBEHOBEFARELBRE N AIZLVBOHL, 20BEF Ahok
RBEATAZO NI 774 —ILK0BEL, KEBRHEBEMEZAEL TV LaL, 1BE
HOBEFRRBEOWMELZMEL LT 38MEI LV, 22T, AFHEHEHOKE S L ORERIE
IR L TER 2R FCb 2 EFRKBE S L#BMNICHET 2H8#E 5 HEzr RuH L 72, Fig. 312
BREXARENT VWA, 7700 Fa—-T%Vv—T7—A v —RNIZEEL, BV F2—7
WIZEBL T 3BFKEL T vV —HRA270< 7774 —12EDHIEL 72,

—231—



Flow meter Flow controller

Hy
analyzer]
J Teflon tube
—\/
v Carrier
C—c gas \
. >
| ey i}
=

Fig. 3. Apparatus for H,-sensor of Teflon tube.

AT KFEMEIC LS5 AREE(H,, 0, CO,) EILDEF VAL

KRBIRT OEHIER LT 50, HRE (D) 2BAFLC, FEERBOREKEREL T 70
YFa-—TEYH—IZEDBEEL 2, BEEEEOKRE, ko T BERRBRE L HRE 4L Lineweaver-
Burk #70y b #1745 &, Fig. 4127885 & 912, EHMEAE SN Monod RITEEST 5 =
b o, BAEHIE, 2.94 X10°MTHY, BAIMHIEREL, 0.30 hr " Th -,
RIS, KROWHEEEE (va) &HHEEEEOREE RO S L, Fig. 5I0R&N 3 L3512, KATE
bhd LA TER,

1/D (hr)
(V]

ym=0.30nr~!
K= 2.94x1076H

L fl 1 L 1 1 ]

-3 -2 -1 o . 1 2 3
1/ x10°5(u-1)

Fig. 4. Lineweaver-Burk’s plot of dilution rate and dissolved
hydrogen conc. by A. hydrogenophilus.
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Fig.5. Specific utilization rate for hydrogen.

n=2.2X107 +-
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ve = 2.0X107 +—4
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—fNIT, RIEREE Y ABE L EREBA 4 iEEE, pHZE{LIZKIFL, Henderson-Hasselbach #
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HARE L BIREEA A VIREOGBH L HLIGEERE % Lineweaver-Burk 70y b #1774 ) & E 4 B8
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Fig.6. Profiles of continuous culture undce limiting condition of H,

FOE ETNAOZYME L CRREEED RE

REFRFIZEOTEGER TS > 2 ERER L AHERERE Fig.6 1R L 72 £FVR(1)--(4)&
MBI 6 CICRERMFE L ED B-1IX & fEv, MEIEIC L O HEMELITE > ko AEEEE
BRIE# I8+ 2L, Fig. 6 1IR&N b & )12 &< —HL
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¢,/ c;=K (9)

(K @a=(Vns/Vma)*(K.a)e (10
(KL@)e =Vms/Vime)" (KL )s (1
(Vm: Molecular volume of solute at the normal boiling point)

a*=P,a, b*=Pysf, c,*=P.7 (12
(a, B8, 7 : Bunsen absorption coefficient)

Py +Py+P. =1, R1=p~ R2 =1 19

Kiz, FHIZEFVRE MY, BHEERDX; BT - BAKEY ) OBKEER) ORE(L
EiTh e Thbb, BARKEEMSE5D, R1, R24kwre 25, Fig. TI2REh5 &
542, D=0.21 hr'', R1=2.25, R2=0.09 (H,: CO,=67.4:29.9: 2.7) THEKAKDEFEMEH
Bonszhbhror,

BoNABEREEBEIILT, EBUERI T2 25, ERIEL HEME, IF L7,
LA L, Fig. 8IZR&N B3 L)1, RIOKRWHRITEbL, BESEDVEVHRAIZEVT,
FHEME K D EOAERMEAE SN, BL, Mg (A) PHEEETH 2, ZOERE L OR—BIID

DX/DXmax
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-
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E =
% 60F
n2 k
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0. J. o 2 L L [l Fa—
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Fig.7. R1, R2 and D of maximum productivity
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Fig.8. Model fitness to the experimental
data of relationship between biomass
productivity and R1
(A): Yee= 7.4, (B) : Yee=19.0,
(C): Yes=11.1, (D) : Yo =14.8,
(E): Yes =18.5
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Fig.9. Apparent yields to geseous substrates under various gas ratios
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