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ABSTRACT

Spectrophotometric method for determination of nitrite is achieved. In this
method highly water soluble intense yellowish azo dye 5-(P-carboxy phenyl azo) - 2-
thiobarbituric acid is formed, due to the reaction of nitrite ion with an acidified P-
aminobenzoic acid to produce diazonium salt, which is coupled with 2 - - thiobarbituric
acid. The maximum wavelength for the absorption is 420 nm and the concentration
range of nitrirte that is obeyed Beer’s law is (0.02 - 1.3) ppm. The molar absorptivity
is 5.8 x 10° Lmol" cm™ with the Sandell function is 0.005 pg / cm®. The best

conditions and interferences ions has been studied.

INTRODUCTION

Nitrite ion has been used for many years in foods, fertilizer, detergents and
other industries. It is employed in foods for instance, in preparation of cured meat and
in the manufacture of certain cheese (Lechowich, 1978), with allowable amounts are
200 mg / kg and 10 mg / kg to preserve them against the growth of some bacteria
respectively (FACC, 1978).

Although the nitrite is very important in the preservation of foods, it will

seriously effect on both the health and pollution, due to increase its concentration by
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the microbial oxidation and reduction of ammonia and nitrate respectively, therefore
nitrite is played role in the formation of carcinogenous nitrosamines in the products
and in the digestive through ingestion of the salts (Sawyer, 1978), so the determination
of nitrite at low concentration is very important. The methods of the determination of
nitrite have been reviwed by (Kolthoff, 1961); (Sawicki, 1963) and (Streuli, 1970).

Some reported methods for determination of nitrite include, Nakamura (1979)
was used 4,5- dihydroxy Coumarine reagent to determine nitrite
spectrophotometrically at An. 410 nm. Bashier (1981) was determined nitrite in the
range (1-15) ppm at Ana 499nm by using a reddish — orange azo dye, which is formed
from the reaction of nitrite with P-aminobenzoic acid to form a diazonium ion, which
is coupled with 8-hydroxy quinoline. Flamerz (1981) was used P-aminosalicycilic acid
reagent to determine nitrite in the range (0.1 - 3) ppm at An.x 520 nm. Norwite (1984)
was .determincd nitrite in the range (0.5 - 2) ppm at An. 530 nm by using indole
reagent. Abeed (1992) was measured the absorption of the yellow azo dye at Ay 420
nm by using anthranilic acid reagent to determine (0.1 — 2.8) ppm nitrite.

Nesynov (1971) has prepared some azo dyes, which are represented in the

following formula:

HO H
J—N
P-RCgH4N=N >= S (R=H, CI, NOy, Me, SO3Na)
N

|
0 H

due to reaction of 2-thiobarbituric acid with different aryldiazonium salts.

In the present work new yellowish azo dye is employed as an analytical method
for the determination of nitrite in oqueous solution by using p- aminobenzoic acid is
diazotized with nitrite to form the diazonium ion. Consequently the diazonium is

coupled with 2-thiobarbituric acid.
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This reaction involves the electrophile substitution of dia onium cation at five
position of 2 - thiobarbituric acid to form the azo dye 5- (P — carboxy phenyl azo ) - 2-
thiobarbituric acid (Nesynov, 1972) and it can be represented as follows:

H00C D-NHy + 2H* + NO —» HOOC~E_D~Np* +2H0

P-aminobenzoic acid diazonium salt
HO HO
HOOC—@-:IZ +¢S}sa - HOOC- D-N=N ’_:,()-SH
"~ HO : HO
2-thiobarbituric acid
N
HO {-{
HOOC—@N=N§‘/: s
o H
azo dy:

EXPERIMENTAL

Reagents and Chemicals

Double distilled water and analytical reagents were used for preparation

solutions.
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Stock solution 1000 ppm NO, :0.1499g of NaNO, was issolved in distilled

water containing 1 ml chloroform to inhibtion bacterial growth, the volume was diluted

to 100 ml with distilled water.

P-aminobenzoic acid 1% : 0.1g of the amine was dissolved in 70 ml of distilled

water containing 1.5 ml conc. HCl and the volume was diluted to 100 ml with distilled

water.

2-Thiobarbituric acid 0.1% : er to 100 ml

0.1g was dissolved in distilled wat

volume.

Instrumentation
The CE 292 digital ultraviolet- spectrophotometer series 2 from cecil

instruments, England was used to measuring the absorbance in vissible region.

Procedure
ination of nitrite ion, 2 series of 10 ml volumetric flasks were

For the determ
NO.. Add 2 ml of 0.1% P-

ning solution (0.02 - L5) ppm of

prepared contai
9 2-thiobarburic acid and final

aminobenzoic acid reagent solution, 2 ml of 0.1

0 ml with distilled water. The absorb

t 420 nm against blank contaning the same ingre

ance of yellowish azo dye were

volume 1
dients except nitrite ion.

measured a

RESULTS AND DISCUSSION

Spectra
hich is formed by treating 10 pg of

The spectra of the yellowish azo dye W
nitrite according to the procedure was recorded within wave length range 350 - 500
nm. It was found that the maximum wavelengt

d the reagents gavea falt absorption at 4

h for the adsorption is 420 nm against 10
the reagents blank an 20 nm against distilled

water as shown in fig. (1).
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Fig. (1) Absorption spectra of the azo dye Amax = 420 nm.

Effect of amounts of diazo component

In order to obtain the best conditions for the formation o.f intense azo dye color,
many variation were studied. For instence, the effect of concentration of P-
aminobenzoic acid reaget were performed by treating identical aliquot standard
solution containing 10 pg of nitrite with 0.2, 0.3, 1.0, 1.5, 2, 2.5 and 3 ml of P-
aminobenzoic reagent seperately. It was found that 2 ml of the reagent giving
maximum and constant absorbance as shown in Fig. (2). Therefore 2 ml was

recommended for the procedure.

Absorbance (A)
2 2 £

|
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Fig. (2) The effect of the volume
(4) P-aminobenzoic acid.

(1) 2-thiobarbituric acid.
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The best quantity of 2-thiobarbituric acid that gives intense azo dye color was

g totreat different solutions each containing 10 pg nitrite with 2 ml

achieved, accordin|

¢ acid solution in 1.5 mlof conc.
5,2,2.5and3 ml respectively. It was

of P-aminobenzoi HCI and variation volumes of 2-

thiobarbituric acid were added with 0.3,1.0, 1
found that the optimum volume of this reagent was 2 ml as shown in Fig. ).

Finally, the effect of different mineral acids on the absorbance was studied,
HNO;, HCIO; and HCL. Thus the results were appeared that the

including conc. H.SOs,
y conc. HCI per 100 m! volume of amine solution

most effective acid was 1.5 ml (12M
was the optimum amounts.

The conditions of the formation of the azo dye:
ish azo dye of 5-(P-carboxy pheny! az0)-2- thiobarbutric acid was

The yellow
y and it was found that the intensity of

formed instantaneousl

the color remained stable

under the optimum condition.

The order of addition of the reagents
otherwise a de

for the maximum absorption should be

followed as in the recommended procedure, crease in the intensity of the

color was observed.

Calibration curves

itions had fixed, the linear calibration curve obtained for

After the optimum cond
the amount of nitrite, Beer’s law is

yellowish azo dye solution with the variation in
obeyed (0.02 - 1.5) ppm in final volume of 10 ml. The absorbances were measured at

Aenax 420 NI S shO)vn 'm.Fig. 3).

Absorbance (A)

03

028 X} ors 1 128 15 7
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Fig. 3) Conformity to Beer’s law for nitrite ion.
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The molar absorptivity is 5.8 x 10* 1. mol™. cm™ (Ayers, 19¢!) (corresponding to
the absorbance of 1 ppm in a cuvette with optical path length of 1 cm) and Sandell
function for the sensitivity is 0.005 pg cm’? (Sandell, 1959) (represent the number of
micrograms  of the determinand per ml of solution having an absorbance of 0.001 for a
path length of 1 cm).

Interferences

The inteferences of a number of species on the absorption of the yellowish azo
dye color were studied, by measuring the absorbance of 10 pg of nitrite ion in the
presence of 200 pg (20 fold) of interfering species and the results representas%

interfernce as shown in the table below.

Intefering species % Intefernce
Citrate +1.7
Tertarate +0.8
Phosphate zero
EDTA -31
Al 45
Bi~ +7.2
Fe™ +0.18
Fe™ +9.9
Mg~ -0.9
Mn™ 2.7
NaHCO; +5.6
Na,COs +2.1

Precision

The precision of the method was measured by using 5 pg of nitrite ion (6

determination). The relative standard deviation (%RSD) is 0.62.
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CONCLUSIONS

This method of determination of nitrite by formation azo dye is occurred in
aqueous medium without needing to solvent extraction and it is characterized by highly

sensitive, rapid and accurate with best precision.
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