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ABSTRACT 

 
This paper describes a new method for the determination of nitrite in water samples based on 
the reaction of nitrite with 4-aminoantipyrene to form salt and its subsequent coupling with 
resorcinol (RSC) in acidic medium. Masking can eliminate the interference of foreign ions 
with complexing agents. Beer’s law is obeyed up to 1 µg/ml of nitrite in 50 ml of solution 
and molar absorptivity (molar extinction coefficient) was observed at 340 nm. The color is 
stable up to 10 hrs. The results obtained by using the proposed method for water samples 
were compared with standard methods.   
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INTRODUCTION 

Nitrogen transformation (nitrification, 

assimilation, dinitrification etc) taking place 
in the ecosystem, various industrial effluents, 

its wide use as preservatives in flesh foods, 
fertilizers, detergents and industrial processes 

add to nitrite contamination in water1,2. 
Traces of nitrite in environmental samples 
give an excellent indication of the extent of 
its effect on water quality that is 
eutrofication, toxicity and potability. 
Toxicity of nitrite has two different aspects. 

• It induces methemoglobineania as nitrite 
oxidizes the ferrous state of hemoglobin 

(methemoglobin) which is incapable of 
binding oxygen reversibly leading death 

in severe cases. 

• Its reaction with secondary or tertiary 
amines and amides to form carcinogenic 
N-nitroso compounds2,3. Keeping in view 
of the maximum permissible limit as 
fixed by U.S. Public Health Service is 
0.06 ppm of nitrite in potable water4. The 
generally acknowledged methods are the 
griess and Saltzmann5,6. Sawicki et.al.7 
and Quianfeng and Peng – fei8 have been 
also reported three most sensitive 
method. 

In the present paper we are reporting a 
very sensitive color reaction for nitrite, based 
on diazotisation of 4-aminoantipyrine 
followed by coupling with resorcinol in 
acidic medium. This reaction forms a yellow 
water-soluble azo dye. The interference of 
sulphide and iodide can be eliminated by 
addition of mercuric chloride.  
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MATERIAL AND METHODS 
All reagents used were of analytical 

grade and demineralized water was used 
throughout.  

Preparation of samples 

Water sample : 50 ml of water samples 
was taken in beaker and 2 ml of 5 % HgCl2 
solution was added for removal of mercuric 
sulphide and iodide. This sample was filtered 
and used for the determination of nitrite. 

Soil sample : 1 gm of fresh soil sample 
was taken in 100 ml beaker and added 20 ml 
of deionised water. After 5 % HgCl2 solution 
was added and filtered and diluted up to 50 
ml with deionised water. This sample was 
used for the detection of nitrite in soil. 

Preparation of color developing reagents 

 (a) 4-aminoantipyrine solution : 
Dissolve 600 mg of 4-aminoantipyrine in 70 
ml of hot distilled water and add 20 ml of 
concentrated HCL after cooling and dilute 
100 ml. Solution was stored in brown bottle 
in dark cool place. 

 (b) Resorcinol solution : Dissolved 600 
mg of RSC in distilled water to which 1 ml 
concentrated HCL has been added. Dilute to 
100 ml and place in a cool place.  

The above solutions (a and b) were 
mixed with each other and make final 
volume 250 ml.   

Standard nitrite solution  

Dissolved 0.150 gm of sodium nitrite 
(AR) in water dilute to 1000 ml. Add 1 ml of 
CHCl3 to inhibit microbial growth. This 
standard solution was standardized with 0.02 
M KMnO4 solution. 1 ml of this solution 
contains 0.1 mg nitrite. The calibration was 
prepared in the range of 1.0 to 10 mg / lit 
nitrite.  

Preparation of standard calibration graph 

The above standard nitrite solution in the 
quantities of 0.06, 0.12, 0.18, 0.24, 0.30, 
0.36, 0.42, 0.48, 0.54, 0.60 ml were taken in 
50 ml volumetric flasks. To these flasks 4 ml 
of freshly prepared color developing solution 
(a and b) were added and made up to the 
mark with deionised water at 200 C. Mixed 
with well and the absorbance values of these 
solutions were recorded (Table 1) on the 
UV-VIS SYSTRONIC Spectrophotometer 
model-118 at 340 nm in a 1 cm cuvat against 
a reagent blank prepared in the same manner 
but containing no nitrite. 

A standard calibration graph was 
obtained by plotting the observed absorbance 
values against concentration of nitrite. 

Table 1 : Spectrophotometric observations of various concentrations of nitrite 

Sr. No. Concentration of Nitrite (mg / lit) Absorbance value 

1 0.06 0.013 

2 0.12 0.044 

3 0.18 0.064 

4 0.24 0.097 

5 0.30 0.123 

6 0.36 0.142 

7 0.42 0.177 

8 0.48 0.196 

9 0.54 0.222 

10 0.60 0.318 
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Detection method of nitrite in water and 
soil samples  

For the detection of nitrite in water and 
soil samples, 5 ml of prepared test sample 
was taken in 50 ml volumetric flask. To this 
flask 4 ml of freshly prepared mixture of 
equal part of color developing solution (a and 
b) and make up to 50 ml with dematerialized 
water at 200 C, mix well and leave the 
solution to stand for 2 hrs in dark and cool 

place. The absorbance of this solution was 
recorded at 340 nm in a 2 cm cell against a 
reagent blank prepared in the same manner 
but containing no nitrite. The observed 
absorbance value was inserted in the 
calibration graph and the concentration of 
nitrite was obtained. The concentration of 
nitrite in soil samples was calculated by 
using the following formula.    

Conc. of nitrite in mg / lit Total extract prepared
Nitrate ( g / gm)

Wt. of soil taken aliquots taken

×µ =
×

RESULTS AND DISCUSSION 
The method involves the diazotization of  

4-aminoantipyrine, followed by the coupling 
with resorcinol in acidic medium (pH = 3.3) 
to produce yellow colored azo compound 

(Scheme 1). The absorption spectra of azo 
dyes formed between 4-aminoantipyrine-
resorcinol have absorption maxima at 340 
nm. 

Effect of pH 

The absorbance for fixed amount of 
nitrite was determined at various pH values 
in the ranges 3.3 to 4.3. It was observed that 
at higher pH the dye is unstable and 
fluctuations in digital display on 
spectrophotometer is due to the stabilization 

of napthoxide ion. Hence, pH 3.3 is 
recommended. 

Effect of foreign ions 

The interference from foreign ions 
commonly found in water was studied by 
adding known amounts of foreign species to 
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a solution containing 1µg/ml of nitrite by this 
method. Most of the cations and common 
anions do not interfere S2−, S2O3

2−, SO3
2−, 

S2O4
2−, and can be masked by adding 2 ml of 

5 % mercuric chloride solution before the 

determination. Interference due to SO2 was 
masked with H2O2.  Cu (II) and Fe (II), 
caused interference. The tolerance limits of 
ions are given in the Table 2. 

Table 2 : Effect of various ions on determination of 1 µg/ml nitrite 

Foreign ions 
Amount   
Taken Tolerance limit (µg ml-1) Nitrite found, (µg) 

Mn (II) 0.2 200 0.9 

Mo (VI) 0.2 200 1 

Zn (II) 0.2 200 1 

Ni (II) 0.2 200 1 

Hg (II) 7.4 7400 1 

Fe (II) 0.05 50 0.9 

Bi (II) 0.05 50 1 
Zr (IV) 0.05 50 1 

Pb (II) 0.025 25 1 

Cu (II) 0.01 10 1.1 

Ag (I) 0.01 10 1 

Se (IV) 0.01 10 1 

Ce (IV) 0.005 5 1 

V (V) 0.0025 2.5 1 
 
Analytical data 

The agreement of Beers-Lambert Law 
was studied by measuring the absorbance 
values of solution varying nitrite 
concentration. A straight-line graph was 
obtained by plotting absorbance against 
concentration of nitrite. This method obeys 
Beer’s law in the concentration range of 0.01 
to 1 µg/ml of nitrite. Hence, by this method, 
nitrite can be detected in the same range 
only. Few unknown aqueous solutions of 
nitrites were prepared and the nitrite content 
is checked by newly modified method. 
Uniform handling is necessary throughout 
the experiment. 

Color Stability 

Under the optimized conditions, the 
bright yellow azo dye develops 
instantaneously and remains stable up to the 
10 hrs. But we observed that the readings 

taken within 30 min. are more reproducible. 
A temperature range 15-250C gives most 
useful results. The limit of the detection of 
nitrite by this method is 1 mg/lit of nitrite.  

CONCULUSION 
The proposed method for the 

determination of nitrite is simple and 
sensitive. The reagent proposed has the 
advantage of high sensitivity and low 
absorbance of reagent blank. The developed 
method does not involve any stringent 
reaction conditions and offers the advantages 
of high color stability (10 hours). The 
proposed method has been successfully 
applied to the determination of trace amounts 
of nitrite in water and soil samples.  
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