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The Activating Condition of Nitrate Reduction by P. denitrificans

Kunio Yamaoka. Mitsuko Kato

Abstract

The study of denitrification by the cell is worth notice for its genetics and water waste treatment.

Enhancement of the nitrate reducing activity is useful for these purpose.

In this study, the nitrate reducing activity in a suspension of Pseudomonas denitrificans was markedly

enhanced in the presence of monovalent cations, and the activating conditions of nitrate reduction were

reported.
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KEEOERNHEIZ Nishimura® 5 0 HiEIC6E - 72,
TRhOLEDRESL L R4 8% 13 Yeast Extract 0.5 g,
Na,-Citrate 0.6 g % 100 g DA L 72 33HTIT - 7.,
AR EE 5 & UAKEE 3 F 1L 520 ki, FRIE
iz, KNO;10g, NH,Cl 1 g, Na,-Citrate 6 g, KH,PO,0.
5g, K,HPO,1g, NaCl0.5¢g, MgSO, - TH,00.2 g, Fe-
SO, - TH,0 10 mg, CaCl, 20 mg, CuSO,-5H,01g,
ZnS0, - 7H,0 1.1 mg, CoCl, 2 mg, MnCl, - 6H,0 0.1 mg,
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mToER L ERAT, ERIZVLTRY 0.5mol/1 B,
30°C 1 BFIEMEL TIT o 72
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1), 3.300 (5.418/1) &L, 30°CT30EMEILEIT-
7z. '
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ARTVDEEIOND,

@ EMEALORERH

&L % NaCl 1 mol/1 YA iIRE T, 0, 15, 30,
60, 90, 120, 1505 & HERMEE*ELIE THL, BR
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Tablel Effects of various salts and sugaralcohols on

nitrate reducing activity in Pseudomonas

denitrificans cells

‘Nitrate reduction

Incubation of [molemin-" (g cells)"']

cells* with Methyl viologen**

(0.5M)

None 62
NaCl 415
Na,SO, 477
KCl 306
KNO, 198
RbCl 224
CsCl 308
NH.CI 260
MgCl, 62
MgSO, 56
Mannitol 112
Sorbitol 118

%30°C, 1h

% x Electron donor

Nitrate reduction

Nitrate reduction

Nitrate reduction
[NO zmmol-min-'(g celis)]

1 ! 1 1 1

0 1 2 3 4 5 6
NaCl concentration (M)

Fig.1 Effect of NaCl concentration on

nitrate reduction
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Fig.2 Effect of temperature on

activation of nitrate reduction
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Fig.3 Effect of incubation time on

activation of nitrate reduction
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Nitrate reduction
[NO, mmol-min™ (g celts)']

L 1 e 1

0 2 4 - 8
Incubation time (min)

Fig.4 Effect of incubation time on

activation of nitrate reduction
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2.46, 2.95, 3.49, 5.418/ 1 i2&{tL3¥30°C, 305315 M
1L, 2OHEEBZHBEL- 25 Fig.b CRT LS
MBI 2EOBEICL3ERIZFLEAL 2o,
ZDZ ehoEE LT 21IE, EBRICITVRTR1.64
g/1 (ODsgonm=1) 2ES> 2 &L,
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ERCOBRGED pH OBz DWW THERT:., &R
i3 Table2 i27"% = 80 pH BE L ARPRERBE Y
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2Tkl '
(2) Disc B&XENC & 2 HBEROMERD - M L WD
12%8 v
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iﬁﬁ?ﬁ%b,ﬁ#ﬁm%ﬁwigbtﬁﬁﬁéén
P2 1RO Y F2@EDT, N FOMIRE 1 mTERIZ
sharp TH D Rf {Hi30.35CHo7z, ZDNNV FEST %
ik lmTOR%E b o> THIVELY 0.033 mol/1IKPB T
L, REETEEOHIE % L7z 5 0.021m mol/g Cell-
min TH Y, %Ok whole cell DRSEERTEE X 0.050 m
mol/g Cell » min & 2 D $HHEBROHB¥MEL >, %
7z 1 mol/1 ®» NaCl ## CiEtE L 21T > LB HROE
B shisrotz, L EDOEEBRIERY S P. denitrificans
B HRERTAE R 1 i 4~ CERALT 27200
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Table2 Effect of pH on activation
of nitrate reduction

Nitrate  reduction®*
pH Addition

1M NaCl  None
6 1304 0174
7 1326 0181 .
8 1661 0213

* [NO, mmol-min (g cells)']
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Fig.5 Effect of cell concentration on

nitrate reduction
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