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APPROXIMATE DETERMINATION OF NITRATE IN FOODS WITH
DIPHENYLBENZIDINE REAGENT

Yoshitomo Iwamoto, Masanofi Miyazaki,

Shinzo Kunisato and Yuuko Maeda

Summary

Nitrate was found to cause fast detinning of the internal surface of the can when
contained in large amounts in canned foods, and its occurrence in agriculturl products is
known to be rather often. Since any methods for preventing the nitrate-induced detinning,
on which enormous efforts are directed by workers, are not available for the time being, a
method for rapid and approximate estimation of nitrate became necessary for the inspection
of foods prior to canning as for the nitrate contents.

The authors describe in this note that a spot-test estimation of nitrate in food in which
the reaction of diphenylbenzidine with nitrate in concentrated sulfufic acid to yield a blue
coloration is conveniently employed.

The color development by the reaction of nitrate with diphenylbenzidine and with diphe-
nylamine (0.05g reagents in 50 ml. concentrated sulfuric acid) were compared and it was
shown to be more intensitive with the former than with the latter (Fig. 1-a).

When the spot test with these reagents were applied to the tomato juice containing
varying amouuts of potassium nitrate, 1 ppm of nitrate-nitrogen was found to be detected
with diphenylbznzidine despite that the browning reaction took place due to organic materials
in the juice, whereas 6 ppm nitrate-nitrogen was the lower limit for the test with dipheny-
lamine (Fig. 1-b).

The accuracy of the spot test with diphenylbenzidine was tound to well compare, for the
rapid estimation of nitrate in foods, to the A.O.A.C.’s m-xylenol method, as well as the
Kamm’s cadmium column method (Table [).
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Fig. 1-a. Color development of potassium nitrate solutions with diphenylbenzidine and
diphenylamine.
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Fig. 1-b. Color development of nitrate contained in tomato juice with diphenylbenzidine and

diphenylamine.
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Table I. Comparison of the diphenylbenzidine spot test with the m-xylenol and cadmium
column methods for the estimation of nitrate in tomato juice.

Nitrate-nitrogen detected with

Sample number - (ppm)
Diphenylbenzidine | m-Xylenol | Cadmium column
' |
1 1 1.3 1.5
2 6 6.5 5.7
3 6 4.9 5.4
4 6 8.6 7.5
5 3—6 4.9 4.3
6 10 10.4 11.3
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