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A Study on the Cytochrome Oxidase prepared
from Soy Bean Nodules.

By

Y. Nakamura, T. Sumvomura and K. SAwAL
.(Department of Agricultural Chemistry, Faculty of Agric,
) Hokkaido University)
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Fig. 1. O, uptake by crude
enzyme preparation

(a) enzyme soln. 0.5 ee, M/20 phosphate
buiter (pH 7.0) 0.5 ce, M/25 P.P.D.0.5ce.

(b) boiled ‘enzyme soln. 0.5 ce, M/20 phosphate
buffer (pH7.0) 0.5¢c, M/25 P.P.D.05 ce.

(¢) enzyme soln. 0.5 ce, M/20 phosphate
buffer (pH 7.0) 1.0 ce.

10% NaCH in the center well in each case.

The Effects of Alcohol and Acetone on the Crude Enzyme

(The eoncentrations of precipitants in medium are 50%)

) } _ 0. uptake (1)
main chamber side arm  center well 10 20 40 60 '

— | (min)

Precipitate by alcohol 0.5 ce, buffer 0.5¢ce, P.P.D. 05¢ec, NaOH 0.2 cc 1.1 5.5 5.9 8.6

Liduid part after removal » » o

of above preipcitate - 05 ee, ’ > 02 1.9 2.7 4.1

Precipitate by acetone  0.5cc, v ” , ” 5.0 6.7 1.1 165

Liquid part after removal ” 2 Sy

of above precipitate 0.5 ec, ’ ’ 17 24 44 .19

Control ” 1.0 ee, ” s 7 2.3 3.4 6.3 9.6
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Fig. 2. O uptake of each fraction by

(NH:S0; and its dialysate.

(a) Precipitate of %4 saturation 0.5ce,
buffer 0.5¢e, P.P.D.0.5¢ce; NaOH 0.2 ce.

(a’) Precipitate of %, saturation 0.5 ee,
buffer 1.0cc; NaOH 0.2 ce.

(b) Precipitate of whole saturation 0.5 cc
(not contained (a}) R
buffer 0.5ce, P.P.D.0.5ce; NaOH 0.2 ce.

{b’) Precipitate of whole saturation

(not contained (a)) 05 e,
buffer 1.0ce; NaOH 0.2 cc.
(¢) Dialysate of liquid part after 0.5 ce
. )

removal of (a)
buffer 0.5¢z, P.P.D.0.5¢c¢; NaOH 0.2 ce.
(¢’) Dialysate of liquid part after ;...
remova! of (a) s
buffer 1.0 ce; NaOH 0.2 cc.
(d) Control
buffer 1.0ce, P.P.D.0.5¢cc; NaOH 0.2 ce.
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Table 2. Effect of Heat on
Cytochrome Oxidase

Heating temp. °C | untreated 50 55 60 65

245 216 64 1.7
98 8 25 7

0. uptake (#l)/hr 25.1
Relative actjvity 100
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Table 3. Optimal pH of Oxidase Activity

pH 56 62 66 1.0 7.4 17 80
O uptake for ‘ .
20 min (a) | 45 33 118 145 119 95 1L6
(6) i W@WgumMME HEIcOoWnwT

TR aE M3 iR pH 7.0, 0.5 cc & iy,

i 2 OFEEEOFTER I BLUAHIE 0.5 co 8L & i
Mg AL CEE Lz, LOHNM B 3/1000M ©
BT SE R B 520 3/32 000M C ¥ 80%
OMEE % 2 2 Lasnb e, KIC—TR{LRE

DB WTIEH 3 Bl Fo3in 235 & Bove,

Wi 4 K Trm%+\>ﬂ5ﬂkot@%ﬁ® Z OHFE TR — JIEANCTw G, X
Table 4.  Effect of Potassium Cyatnide on Oxidase Activity
) 3 3 3 3 3 3
concentration of KCN 1000 20002 w000™  so0™ Teooo” sa000M  ©
Relative activity 2.2 11.2 146 15.0 18.0 21,3 100
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Fig. 3. The effect of CO in dark and
light on the oxidase activity.

Enzyme soln. 0.5ce, M/3-phosphate buffer
pH 7.0, 05¢cc, M/25 P.P.D. 05cc; final
volume 1.5ce.
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Fig. 4. O: uptake by crude enzyme
preparation from gresnish nodules.
{a) enzyme soln. 0.5 cc, M /20 phosphate buffer
pH 7.0, 0.5 ce.
(b) enzyme soln. 0.5¢e, M /20 phosphate buffer
pH 7.0, 1.0cc.
(¢) boiled enzyme soln. 0.5cc, M/20 phosphate
buttfer pH 7.0, 0.5¢2, M /25 P.P.D. 0.5ce.
1026 NaQH (0.2 ce)in the center well in each case.

P T M L 7es BB M O i iR O
2 I R R Oty & IR L CiTo7e, HiR
BAT 4Ry Te o, HIRE (b) LUk (c)

OERBEEE @ OfHLBlvwie LD, MbF
F&u—Ai%Vﬁ~€%EiOT@WéﬂﬁM
FEREHETE, bFhe 25 ulicfli¥y &

P TR BN LUz Bl oA &
¥ = R ETRAE R T o T LA D
DTE ST Lhbilre, Bk OMBEER



_ PR R S — RO 5 2w — 2 F ¥ £~

WRICDWT, R LT Lie & ik
MR X 250k e iTL, 7773 v
BB L O T BT E LT, B 2
LTt 550 e R I Th 2. 2 ONE

so’»

Time (min.)

.10 20 40 &0

headd

Fig. 5. O uptake of each fraction of
greenish nodules by ammonium
sulfate and its dialysate.

(a) precipitate of %4 saturation 0.5 ce, buffer
0.5¢cc, P.P.D. 0.5¢ce; NaOH 0.2 ce.

(a’) precipitate of ®/; saturation 0.5 cc, buffer
1.0cc; NaCH 0.2 ce.

(b) precipitate of whole saturation 05ce
(not contained (a)) R
buffer 0.5¢e, P.P.D. 0.5¢cc; NaOH 0.2 ce.

(b’) precipitate of whole saturation

) gxo’c Eonta’ned ta)) 0-5ec,
buffer 1.0cc; NaOH 0.2 ce.

(¢} Dialysate of liquid part after 0.5 ce
removal of (a) ’
‘buffer 0.5¢e, P.P.D. 0.5¢cc; NaOH 0.2 ce.

(/) Dialysate of liquid part after 05 ce

" removal of (a} R
buffer 1.0ce; NaOH 0.2 ce.

(d) control ; buffer 1.0ce,P.P.D. 0.5¢cc; NaOH
0.2 ce. )
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Summary

Nodules were picked off from the roots of soy bean plants during the ripening period .
(from 25 August to 15 September), washed several times with water, ground in a glass-
mortar and filtered through cloth. After centrifugation, reddish white turbid suspension was
obtained. It was found that this suspension showed the cytochrome oxidase activity, when
p-phenylendiamine was used as substrate. Ammonium sulfate was added to this crude enzy-
me suspension (saturation degree was %/;). After centrifugation, the liquid phase was dialysed
to the running water for 4~5 hrs. On the dialysate obtained after above method, the cyto-
chrome oxidase activity and its properties were examined manometrically at 39°C.

1. The Qo. of this enzyme preparation was about €800-zl/hr./g dry weight.

This oxidase activity was greatly inactivated by both alcohol and acetone.
The optimal pH of this enzyme was about 7.0 and a greater part of its activity was
 lost by heating at 60°C for 10 min.
4. Moreover, the effects of potassium cyanide and of carbon monoxide (CO 0;,=19:1)
on the enzyme activity weére examined. (Refer to Fig. 3 and Table 4)

Using the preparation from, the intact reddish nodules, the enzyme activity was as follows
The Qo. of the precipitate produced by 3/, saturation with ammonium sulfate was about 2180
and the Qo of the saturated fraction about 9480.

Using the preparation from the greenish nodules, the enzyme activity was as follows:
The Qo, of the precipitate obtained by /4 saturation with ammonium sulfate was about 2000

and the Qo, of the saturated fraction about 1960.

From these:experimental results, it was suggested that the cytochrome oxidase activity
~would bz parallel to the content of leghemoglobine in nodules and that the cytochrome oxi-
dase system would participate in the respiration process of nodules.
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