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1) BRAHEEECLLBEOWE
2) 7Y/ EEYEHACLBEEOMA

=
s

I. &

MEFRE Lo\ b AT ORRICHE
BEAM (innert electrode potential) % Gille-
psieV, Hewitt2-11), 3 X IC Knight!?-14) &
KXW ELSMBGRABE I T35, Aubel
(1928) '3, HF LTI BT OBEH#E L il
“C, Canon(1926)1®) |1 yeast T, X Yudukin
(1935), #EBR (1941)18M19, JiliF (1954)2000%
E. coli DHMEELERL THEL T3,
MLTSBDORME T, REBNO THIME
Ric X 3@TRTO ERL, HHtiPed 5
0 IC X 5B T DEELED DO DE &GO K
BRIDTHREIND LN, FlF RS
ORBOKE L toORMEK LY, BER
medium ORFOEE, WE, HOBRIHH
DRE, X LTOBICLBEWbhTnd
B, Bt 0B OB IR REIC
BOE T B RORRLORR L 2 Sh R#
I o#{LE LB (apparent oxidation reduc-
tion potential) & \~bh 5,

FEHZRF 7 AERZERL, medium I !/50M
phosphate buffer (Ll#% P.B X 8%-3) (pH
1.2) %, o BEmER Lk 8.8

x

3) _LEoEERI I} % phosphate buf-
fer :PEERBRER L OEMOD
g

N, BERUBH
V. #&

o
LBET) (pH 7.2) AL TRAMLH LS
TP I/ EBrREE: LTCErOoBENOERD
TEL2ERL, £E: Bkl to
BfRrRE Lk

I. EBRHRRURBLE

1) HAPHWSCEREER

AERICEAEIE KRR, HHERFOD
Sal. typhi 578 TH 5, HABHREIC—~EM
Kb DIE%E L BB RR AR i 18K RI5E
EL, RE4AENEE KT, 3000 r.p.m.
209 2 EE LML T W R 2R ELE
B TS EEE Ly 8000 rop.om. 10 REL
etk ILEXFCCRHEO LT EREOERK
R L %2,

HEAEHE, glucose, pyruvate, lactate,
succinate, acetate, malate ILTXIC aspartate,
glutamate, alanine C, Z © B X 10'M,
10M, 10-M, 10M & LE#O b DR, 10
BEOHKY — 71T pH OBEXTFOL.

BAAIZIC AV fomedium {3 0.85% NaCl
m'/seM P.B (pH 7.2) R7* S.S (pH 7.2)
T, TOMBRIR_BE) - —2.5g, B
—HEAI VUL 035 g, HBETYE=TA
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0.5g, HWILFvE=A05g FHECTA
YU A 0001 g THEES 0.001 g, BEAK
1000 ecc TH 3,

2) BURAERE B HEHk
EZoFEHe s BRMERER, HHEL
AW, M OR GBI RETI
BYVHOMEYHRLBCER L 0%
BREALZLOT, RROHEBEBERE
CLTCRBRIRZESH Y RAD CEZHIABED
BEMTHLR1 0@ H0% RO KHEEAL
DHABOFRIC I B5ED L Zx, KBELHE
kL, &G LERYSEo vy CEso b,
HIABEHC LB OBREE X+ » 7

B 1.
(18) (%)
ASHBA 7"
«
8 sRse
~ $HosHusg
w »¥
BE%E
X 2

5B

ETHUTERLE TOoREREROBEY
HHLBECEE L CEBROBERIL
b, Xx v 9y TR Lk ®»BIEL potentio-
meter RIOEKIXZ Y » 72T Y — Fig
L EBRBEOBRILARH bz,
RERE 2 Qe RTm=o02 v Ry
(A HRHB0 e AN D, —HDhdWnwO
CREEEE () ¥ BALERKO fRbic
55 XO5EET S ASBHBRI BRI v
—ALABBIC L SBRLATKEL, 1087 v
T~ VEBERCANEE L, BEAEKTX
{KRELESDOEA W, o havwOor
BT VERE () 2P va—vTHEL,
BEEBATEIL AL TANRS, Ly )Y
FEXBE 100cc DRBARIIELL Y 30g,
EX 5g XBMLL, HI7ZERKCKWL
AN, LAY BXBOMmI TR S
YyoriEkd (B) w@T, ffuifh J B
Brer—-FHKREBE (C) oMk Ahs, ©
DO REXOIERD SO AW T,
o(A)(BY(C)D=E%, HEMCA
n37.5°C KR-OTEL. asBERUTHER
ERIERR YR CBREHCER L k.

[
S

m = Bk &
1) RAKEHEEEC L B8 OWR
1/66M P.B (pH 7.2) I
FE 4 R D Sal. typhi 578
PiFiHER L, EEYER
UirwiB & OB % By
iEkT A E 3 Rom

MR 5.

A RER

B fuRE Ly Y K

C: HREE (0.2359 v/37.5°C)
P BAER (K2 ®)
G
BA

: Galvanometer (Rs %Ki, BIE 3.7x10-104)

: Battery
St. C : Standarad cell

BB 50 mg, 100 mg,
200 mg, 250 mg, 500 mg
4 RMET+ 400 mV, +
325 mV, +225mV, +200
mV, +150mV L EEER
wBORTERT. Ch
RO ORI X 5B
DTHELELDLNS,

RV B 55 A 100mg/30ce
e—c LT ERREEL
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B3

Efe (Milli votts)

1 SR R SRR
et ime (hoursd
X BHEYRI LK,

i) glacose ZEHI LBE

EEBREMOBREOTRYAIE TS
10°M CREBEMHE —10mV ZRL, 102M,
104M, 10°M BEthXtbv Efi®zRL, +80
mV, +155mV, +305mV O 4R EY R
L (4D,

Kl 4 glucose

L)
£
3
%
h
A
2
w
]’“‘“' "\, S
N
0 >
B R T ]
-IOOL
. . L . ~+

3
e time ( hours)

ii) pyruvate EHIC LBH

EHEE 10°M TREEME +25 mV 2R
U, 10M, 102M, 10‘'M i xh kb bz
AL +100mV, +175 mV, +225mV D4
BEERLTW5, ZOBE, EHOER
Bl ApBiETREETSHS (R5).
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.pyruvate

X5

20 \\‘s\ ~— 10
N )
N e 1
+100 \.Q\\_,.nﬁ‘n
el
o }1
—'mér
Ty T §
Time(hours)

iii) lactate ZXEW LBH

XEERE 10M, 102M, 10%M, 10M K&
B HERTERREL  4HET +225mV,
4200 mV, +100 mV, +0mV %7RL 7.
MHLEEBEOBL A IRCEMXTELT
w3 (B6).

50° Li
N,
N
NN

+108} ~'\\-‘__.-

B 6. lactate

£

8

7
s

Eh (Mini voits)

———
S
ol

-'sz ko

1 ] 3 7 5
time (hours)

iv) acetate *EHIC LcBE
Rr3iillxyZBEL I -FHEELRL,
102M, 10°M, 10-'M T +100mV, +225mV,
+300 mV #73RL, 102M OBRTRREL

W (E7).
v) succinate *XHic L&
LMK 10¢M, 103M, 10-'M, 10*M K&
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X| 7. acetate
500
4o}
)
g
= 300+
b
=
w .
200t N\
N
SN 5%
vof 0 T 0
0
-1oof »
i 3 3 ry S

T me (neurs)

—

BT 5 e o B +300mV, +200
mV, +150 mV, +100mV %7RL 10°M &
E-CELEL 10'M, 103M DB OT

BErFELW (K8).

8. succinate

Eh (milli voltsy

time (hours)

vi) malate TEHR LB

EHBE 10°M, 10°M, 104M 2 i k&

+200 mV~+300mV © 4 Bsf§{E

ZARL,

10°M BB D ENBEMERLTWS (F

9).

2) TI/EBARACLBSOWTE

i) glutamate #HRHIC LB&H
EEBE 104M, 10°M, 102M,
+2256 mV, +200mV, +25mV,

10'M T
—100 mV

Bl 9. malate

e E (Milft-VoltS) .

? ) 3 4 %
e TiM € (OO

B 10. glutamate

@.
£
3
I W0
;
= 1'%
g 200 o i
+100] \'\
\ ——
d . ._\-
‘ e 4070
[ \ -
-0 N "y

N S

time (hours)

HERL, BEECTELTWS (K10),
ii) aspartate X HEIC LB
EHBE 101M, 102M, 10°M, 104M T,

4 WEfMEVE 4875 mV, +125 mV, +50 mV,

—50mV E%RL, BEOEL k5IRECEL

OTRERELW (K1),

iii) alanine ¥ ZHIC LB H
AEEE 102M, 10°M, 10-M kisiF 54

RERRi O BRI +200 mV~ +250 mV fi%

RL, BEICKZRER L 10M SRLE

WEBMNERLTWS (H12),

3) Lk rmEgoRBRcRTs, P.B(H

7.2) & 8.8 (pH 7.2) 0BALOHLE

¥ 3
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Xl 11. aspartate

500

o+

=] =3
=] [
T T

En (Milli voits)
L)
S

100

-1001-

i ? 3 3 5
time (hoursy

B 12. alanine

F
o
=]

o
=3
=1

%
o~
S

= Eh (Mitlivorts)

11001

«100}

1 % —F %
time (hours)

i) glucose 10°M WEDIBS

¥BHLY 8.8 O FRBAED TR EH
%, 4B P.B T +150 mV, 8.8
T +25mV #RU%E (F13),

ii) pyruvate 10°M BEDIES

2R MRicld 5 BAz 8.8 0B »ME
B, 4HBETE, PBOANIHETLT
W3, 4 S.ST+7 mV, P.BT
—2%5mV ThH35 (X14).

iii) lactate 10M BEDBS

2HMETIRS. SO MRENWA, B P.B
DHME Y FTRELT WS, 4KREP. B +50
mV, 8.8 +175mV T 3 ([X15).

K 13. glucose 10-2M

400

En (Milli Volls)
w
8

A

o

S
T

+100}

- 100

Leme (hours)
X 14. pyruvate 10-M

500
400K
a I
3
2 300
i
=
w200
] 100 |
¥
0
“lop
1 2 3 3 5 o
~——————>wtime (hours)
Bl 15. lactate 10-M
500}
400

[
-
S

n
S
-]

o
=
=3

[eEE— V] IRV
-+ .

> lime {hours) ’
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iv) acetate 10°M BEE DS

B Lh S.S OHFBTERELYL, 4K
f8{E P.B T +225 mV, 8.8 T +175 mV
7R Uz (16),

acetate 10-3M

X 16.

soo}

&
=3
S

w
a
o

~
S
S

— > Eh(Min, voits)
8

' 2 3 4 5
time (hours)

v) succinate 10°M BEOEE

8.8 AR 1KEEEEERDL LBV, B
#%PBOHHKRIDETL, 4EMMHEP. BT
+200mV, SSM T + 250 mV ZRL7& (K
17,

succinate 10-3M

Xl 17.

E &

13
S

Eh (Mill; voits)

~
S

— S
b
(=3
(=3

g
Ll

T 3 3 P

vi) malate 10°M B OB &

QHERMEL S.S O NRB WA, BHER
P.BOAMEY, 4HBMEP. BT +225mV,

B T 5

malate 10-*M

B 18.

5004

400

ER (Milli voits)
(7}
H

i 2 3 3
- time (hours)

8.8 T +300mV #RLk (X18),

vii) glutamate 10°M BEDBE&
ot S.S OFNBRT BMREF L,
4 B5R9{E P.B T +150mV, S.8 T +25mV

RLE (K19), .

B 19. glutamate 10-M
500
aco i
S w
£
= 200
b
+00F
~
i e S
o
- 100
i 3 5 a %

Lime (nours)

viii) aspartate 10-M EEF OIS

P.B OHBTRNFELY, 4KEHHEPB
T +800mV, 8.8 T +50mV #RLE
(X20).

ix) alanine 10-M BE OHBH

P.B 3 S.8 dAR#FER AW, 4KMHMEPB
T +250mV, S.8 T +260mV #FLk

(R21).
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& 20.

aspartate 10°M

580}

a0o}

Eh tM; voits)
[ w o
. 8 8

+ 14100}

-100 }

1 7 EI 3
= time(hours)

alanine 10-M

X 21.

500 L

'S
I3
o

[

Q

o
T

ER{(Milli voits)

;

+100-

——————

- 100

! 2 3 4 5

time (hours)
V. BERUSE

BLEZE#H 1L Sal. typhi 578 & L
medium {C '_/50M P.B (pH 7.2) KU S.8
(pH 7.2) ZHIWT, #'H glucose, pyruvate,
lactate, acetate, succinate, malate, glutamate,
aspartate, alanine © 10-'M, 102M, 10-°M,
104M, 10M #®ElcyEml, 37.5°C T
TEOTBMATHEL L.

1) EHBE L BROMBLE5 L,
glucose, pyruvate, malate I3 BE AN
b 10°M i de i} B BALL R S BEWERERL,

INLOVBERIOLHNIDOL LV BWE
FRLTWS, HLREOEHTR—FRHE
B HREEMERTREILL 10°M T
5 LEx b5, acetate, succinate TIX
FIREOBAfR A 10°M BE TR L TW 53,
lactate, aspartate T3 E BE »R 101'M~
10-M oHHI BN TRHENLOFE, XHE
WEBMTRL, glutamate T2  WOBEF
REBEH LI, alanine TREZLBE LB
oo —EDBFRRRAD bk,

2) RE:EEBMLOBEFELYAD L
glutamate, aspartate, glucose TREBEM
k4 —100mV, —50mV, —30mV T
AEEOPTRIBWEMEZRL TV 5,
ZICR W T pyruvate, lactate, succinate T
0 ~+100 mV, acetate, malate +100 mV~
+200 mV, alanine +200~ -+300 mV DJHT
5%,

—EEH L thied s I h 2 fidn
BEROFHILOB BT HZEMT—FEL T
WBZ LRBELLR BN, AEEMIC LT
rOBMAYRIET DRI, REBE, Bk
BECIoOTREAOBMESBLN S, D
THRILEE OB A, M EED THH
REBEYB TSR Beutel TH5:E2b
hanb—EEHORMOBEICHR THER
CRBERTBRROESNFET IO LY
Hah, FRORBHILHEF O phase IC LD
TEPOBMROERRONZTHESLIL, X
BRAIEED medium RICIFHEE LDHRED
BECXOTHLATEMAMEIEDNZT LD
YRDZ L THB,

ROTL LORBTHEL IR, EFF
DHEBFMFCRT 2ETHE LB ET
Lz,

8) /%M P.B (pH7.2) £ 8.8 (pH17.2)
G HBHAZEY B L T&% 2, glu
glotamate TR P.B kKt L
S.S o Anky BEBMALRL, TOFEi4
BERE % 0 8 Tik& +100 mV, +80 mV,
+140 mV T 5. pyruvate, lactate, succinate,
malate, aspartate, alanine TIX S.S &k

cose, acetate,
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LPBOARIOEBREERL, TOX
Ekx2 +100mV, +170mV, +40mV, +80
mV, +220 mV, +25mV Th5,

V. & i

1) Sal. typhi 57 S —EE B RIT 35E
BYR_RTEX, glucose, pyruvate, ma-
late “C¥¥ 10-3M, acetate, succinate “CiZ 10-*M
Thol,

2) lactate, aspartate T3, :'H EAE 2R
10 M~10Mic B THNW I DR X HEWE
% R34, glutamate TIXFETH D, alanine
TR, *OMc—EoMBEERDEN DR,

3) EZoOHEE TR, REBEMAR gluta
mate, aspartate, glucose T OV LIF. pyru-
vate, lactate, succinate Tl¥, 0OV~-+100 mV,

b
1) Gillepsie, R. W.H.: Soil. Sci.,, 9, 199, 1920.
2) Hewitt, L.F.. Bioch. Jour., 24, 512, 1930.
3) Hewitt, L.F.: Bijoch. Jour., 24, 676, 1930.
4) Hewitt, L. F.: Bioch. Jour., 24, 669, 1930.
5) Hewitt, L. F.: Bioch. Jour., 25, 169, 1931.
6) Hewitt, L.F.: Bioch. Jour., 25, 858, 1931.
7) Hewitt, L.F.. Bioch. Jour., 24,1551, 1930.
8) Hewitt, L.¥.: Bioch. Jour., 25, 1445, 1931.
9) Hewitt, L.F.: Bioch. Jour., 25, 1452, 1931.
10) Hewitt, L.F.: Bioch. Jour., 25,1641, 1931.

11) Hewitt, L. F.: Bioch. Jour., 29,2068, 1931.

12) Knight, B.C.J.G.: Bioch. Jour.,, 24, 1066,
1930.
13) Knight, B.C.J.G.: Bioch. Jour., 24, 1075,

. B

acetate, malate TiX +100 mV~-+200 mV,
alanine TlZ +200 mV~ 43800 mV THhok,

4) P.B r 8.8 OBMMLB TR, P.BK
KU 8.s o vBEBLRRTOR, %
H glucose, acetate, glutamate T, L Ot
pyruvate, lactate, succinate, malate, aspar-
tate, alanine ‘THO7c,

5 BlE EHOBEH BEXZAER
medium OWELXEX 3tk koTC, F7
AWic X 5BAO TR BREFCHE LLER,
REBUMKEHRORKRCE T 2HOFVE
BErEk.

KOCHS, RENBELS HEE - HRMEYTR
Wi, B EEBCELORPBRLRL, e TE
2 @HBHELTF 2R, €8, FiK, KEOHESK
£/, FLOFEREELARLALET,

Ak

1930.

14) Knight, B.C.J.G.: Bioch. Jour., 24, 1496,
1930.

15) Aubel, E, Egami, F. (1935 2) C.R. Soc.
Biol., 120, 684.

16) Canon, R.XK. Cohen, B.and Clark, W.M.:
U.S.P.H. Rep., Suppl, 55 1926

17) Yudukin, J.: Bioch. Jour., 29, 1130 (1935)

18) |RFHk : WAMISES B, EREPHE, 24,
5, 734,

19) @REH : BAI6E 4 A, RREZHE, B,
4, 515,

20) JlTs : +e 2k, 57, 515 (1935
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Oxidation-Reduction Potential in Relation to Growth of
Salmonella typhi

I:
Oxidation-Reduction Potential in’ Various Substrates
By
Kazuo Akita

Department of Microbiology, Okayama University Medical School
(Director: Professor Dr. Sakae Murakami)

In order to study some metabolic aspects of Salmonella typhi, the author measured the
innert electrode potential of the culture media at 37.5 C with the lapse of time. M /50
phosphate buffer and salt solution were used as the fundamental culture media; glucose,
pyruvate, lactate, succinate, malate, glutamate, aspartate and alanine as the substrates;
Salmonella typhi 57 S as the test organism. The results were as follows :

1) The most remarkable fall of potential was observed in the media of 103 M glucose,
pyruvate and malate, and in 10 M acetate and succinate

2) In the media of lactate or aspartate of the concentration from 10! to 10-* M, the
potential falled with the decrease of concentration of substrate, while, in that of glutamate,
the reverse interrelation was observed. In the media of alanine, no definite interrelation was
observed.

3) The lowest potential was below 0 V in the media of glutamate, aspartate and
glucose; 0 ~ + 100 mV in those of pyruvate, lactate and succinate; +100 ~ +200 mV
in those of acetate; +200 ~ 4300 mV in that of alanine.

4) When glucose, acetate and glutamate were used as the substrates, the fall of poten-
tial was less in phosphate buffer than in salt solution, while, when pyruvate, lactate,
-succinate, malate, aspartate and alanine were used, the fall of potential was less in salt
solution than in phosphate buffer.




