Enzymati c Assay of N TRATE REDUCTASE
(EC 1.6.6.1)

PRI NCI PLE:

Nitrate + R- NADH -Mirate Reductase 5 Nitrite + R-NAD + H,O

Nitrite + Sulfanilam de + NED —> Nitrite Col or Conpl ex

Abbr evi ati ons used:

3- NADH = - Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
- NAD = [3- Ni coti nam de Adeni ne Di nucl eoti de, Oxidi zed Form
NED = N- (1- Napht hyl) et hyl enedi am ne Di hydrochl ori de

CONDITIONS: T = 30°C, pH = 7.3, Assqnmm Light path =1 cm

METHOD: Spectrophotonetric Stop Rate Determ nation
REAGENTS:

A. 25 nmM Pot assi um Phosphate Buffer with 10 mM Potassi um
Nitrate and 0.05 mM Et hyl enedi am netetraaceti c Acid,
pH 7.3 at 30°C
(Prepare 100 m in deionized water using Potassium
Phosphat e, Monobasic, Anhydrous, Sigma Prod. No. P-
5379, Potassium Nitrate, Sigma Prod. No. P-6162, and
Et hyl enedi am net etraacetic Acid, Disodium Salt,

Di hydrate, Sigma Stock No. ED2SS.)

B. 2.0 mM - Nicotinam de Adeni ne Di nucl eoti de, Reduced

Form Sol uti on (13- NADH)

(Di ssol ve the contents of one 10 ng vial of

3- Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
Di sodium Salt, Sigma Stock No. 340-110, in the
appropriate volume of deionized water. PREPARE
FRESH. )

C. 3 MHydrochloric Acid Solution (HC)

(Prepare 100 m in deionized water using Hydrochloric
Acid, Sigma Prod. No. H-7020.)

D. 58 nM Sul fanilam de Sol ution (Sulf)

(Prepare 100 m in Reagent C using Sul fanilani de,
Sigma Prod. No. S-9251.)
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Enzymati c Assay of N TRATE REDUCTASE
(EC 1.6.6.1)

REAGENTS: (conti nued)

E. 0.77 mM N-(1-Napht hyl)ethyl enedi am ne Di hydrochl ori de
Sol uti on ( NED)
(Prepare 100 m in deionized water using N-(1-
Napht hyl ) et hyl enedi am ne Di hydrochl ori de, Sigma Prod.
No. N-9125.)

F. 1.45 mM Nitrate Standard Sol ution (Std Sol n)
(Prepare 50 mM in Reagent A using Sodium Nitrite,
Sigma Prod. No. S-2252.)

G Nitrate Reductase Enzynme Sol ution
(I mmedi ately before use, prepare a sol uiton containing
0.2-0.6 unit/m of Nitrate Reductase in cold Reagent
A)

PROCEDURE
Pipette (in mlliliters) the follow ng reagents into

sui t abl e cont ai ners?:

Test Blank Stdl Std2 Std3 Std4
St d5

Reagent A (Buffer) 1.80 1.90 1.89 1.87 1.85 1.83

1.8
0
Reagent B (R-NADH) 0.10 0.10 0.10 0.10 0.10 0.10
0.1
0
Reagent F (Std Soln)---- ---- 0.01 0.03 0.05 0.07
0.1
0
Mx by swirling and equilibrate to 30°C. Then add:
Reagent G (Enz Soln)0.10 ---- =---- =---- ---- ---- ---
| medi ately m x by swirling and i ncubate at 30°C for
exactly 2 mnutes. Stop the reaction by adding:
Reagent D (Sul f) 1.00 1.00 1.00 1.00 1.00 1.00
1.0
0
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M x thoroughly by swirling, then add:
Reagent E ( NED) 1.00 1.00 1.00 1.00 1.00 1.00

Mx by swirling and incubate for 10 m nutes at 25°C
Transfer the solutions to suitable cuvettes and record the
Assonm fOr the Test, Blank and Standards using a suitable

spectrophot onet er.
CALCULATI ONS:
St andard Curve:
r Assonm Standard = Assonm Std - Assonm Std Bl ank
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Enzymati c Assay of N TRATE REDUCTASE
(EC 1.6.6.1)

CALCULATI ONS:  (conti nued)

Prepare a standard curve by plotting the ?Asinm Of the
St andard versus pnoles of nitrite.

Sanpl e Determ nati on:
r Asionm Sanpl e = Assonm T€St - Asionm Test Bl ank

Determ ne the pnoles of nitrite forned using the standard
curve.

(uhole Nitrite formed) (df)
(2)(0.1)

Units/m enzyme =

f = Dilution factor
Time of assay (in m nutes)
= Vol une of enzynme (in mlliliter) used

units/m enzyne

Units/mg solid =
nmg solid/m enzyne

units/m enzyne

Units/mg protein =
nmg protein/m enzyne

UNI T DEFI NI TI ON:

One unit will reduce 1.0 pnole of nitrate to nitrite per
mnute in a [B-NADH system at pH 7.3 at 30°C.

FI NAL ASSAY CONCENTRATI ON:

In a 2.00 M reaction mx, the final concentrations are
24 mM pot assi um phosphate, 0.05 mM

et hyl enedi am netetraacetic acid, 9.5 nM potassiumnitrate
0.10 mM B-ni coti nam de adeni ne di nucl eoti de, reduced form
and 0.02 - 0.06 unit nitrate reductase.

REFERENCE:

Redi nbaugh, M G and Canpbell, WH. (1985) Journal of
Bi ol ogi cal Chemi stry 260, 3380-3385
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Enzymati c Assay of N TRATE REDUCTASE
(EC 1.6.6.1)

REFERENCES:

Smarrelli, Jr., J. and Canpbell, WH. (1983) Bi ochim ca et
Bi ophysi ca Acta 742, 435-445

NOTES:
1. Performthe col or devel opnent of the Test and

Standards at the sane tine in order to prevent
devi ations in color devel opnent fromthe standard

curve.

2. This assay is based on the cited references.

3. VWhere Sigma Product or Stock nunmbers are specified,
equi val ent reagents may be substituted.

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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