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Abstract

Nitrate is a macronutrient necessary for plant growth and also both nitrate and
nitrite used as food preservative agent in food industry as an antimicrobial and color

fixing agent. Nitrate is not normallydangerous for health unless it is reduced tonitrite.

The most commonly reported health effect of nitrite is Methemoglobinemia or Blue
Baby Syndrome. In addition, under acidic condition of a stomach, nitrite is easily
converted into carcinogenic nitrosamines and may lead to gastric cancer.Therefore,
quantitative determinations of nitrite and nitrate concentrations are of the great
importance, especially for supervision of quality of food, monitoring of environmental

impacts and also health assessment.

In this work, an automated flow injection system with colorimetric detection
based on laboratory-made colorimeter for the determination of nitrate and nitrite has
been developed. On-line reduction of nitrate to nitrite was accomplished by using
photo-reduction and standard copperized cadmium reduction methods. The resulting
mixture then reacted with sulfanilamide in acidic medium, containing hydrochloric
acid to form a diazonium cation (R-N, CI") which was subsequently coupled with N-
(1-naphthyl) ethylenediamine dihydrochloride to form a soluble pinkish azo dye. The

transmittance of which was recorded as peak height signal by the colorimeter.



Soil, cured meat, ground water, tap water and commercial drinking water were
examined for nitrate contents. The result obtained from photo-reduction method
agreed well with cadmium reduction, US-EPA standard method. Calibration graph
was rectilinear for 0.02-1.5 ug N-NO;'mL"'. Recovery percentages were ranged of 80-
102% and repeatability in term of relative standard deviation percentages were 0.6-
3.6% for 12-replicate injections of 0.02, 0.10 and 0.25 pg N-NO;” mL™. This
developed method could analyze up to 60 injections per hour with the limit of
detection of 2.19 ngN—NO3'mL'1.Minimization of wastes generation was achieved
with the consumption of 2.5 mL each of carrier and reagent solutions per injection,
which waslower than the standard method at least 20 times. The proposed method is

simple, fast and could be classifiedas a greener analytical method.
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