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Simple and Rapid Flow Injection Analysis for Determination of the Nitrite Ion
in Meat and Fish Products with 1,2-Diamino-4,5-dimethoxybenzene
as the Fluorogenic Reagent

Mitsuhiro Wapa, Megumi Kurosk, Akiko Nakamura, Naotaka Kuroba,
Mihoko Tanicawa and Kenichiro NakasHima

School of Pharmaceutical Sciences, Nagasaki University, Nagasaki 852-8521

A simple and rapid flow injection analysis (FIA) with fluorescence detection was developed for the
determination of nitrite in meat and fish products (e.g, ham and sausages). 12-Diamino-4,5-
dimethoxybenzene (DDB) was used as the fluorogenic reagent, and the carrier solution was 0.05 mm
DDB in 0.5 M sulfuric acid which retained its availability for at least 48 h after preparation. The DDB
derivative was monitored at 402 nm (ex. at 311 nm). The calibration curve for standard nitrite ranging
from 0.23 to 4.60 ug/mlt showed good linearity (r=0.998) between the concentration of nitrite and the
fluorescence intensity. The limit for the detection of nitrite was 51 ng/ml at a signal-to-noise ratio of 3.
The amount of nitrite in meat and fish products ranged from 7.8 to 24.1 ug/g. Good correlation (r=
0.991) was obtained between the proposed method and spectrophotometry by using a fish product
spiked with a known concentration of standard nitrite.
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Fig. 1.

FIA system for the measurement of nitrite

P, pump; I, injector; FLD, fluorescence detector; Rec, recorder.
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Fig. 2. Effects of DDB concentration (A) and reaction temperature (B)
on the relative fluorescence intensity

Curve a, 4.60 pg/ml of NO; ; curve b, 1.15 ug/ml of NO; ; the FIA conditions

are shown in the text.
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Fig. 3. Effect of sulfuric acid concentration on the
relative fluorescence intensity

Curve a, 4.60 ug/ml of NO; ™ ; curve b, 1.15 ug/ml of NO;z ™ ;
the FIA conditions are shown in the text.
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Fig. 4. Time-course plots for the relative fluores-
cence intensity

Curve a, 4.60 pg/ml of NO; ; curve b, 1.15 #g/ml of NO, " ;
the FIA conditions are shown in the text.
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Table 1. Effect of coexisting ions on the relative
fluorescence intensity
Ion Added amount (ug)*  RFI***
Cu®* 100 108
Zn* 100 ‘ 104
Fe®* 100 101
10 102
NH,* 100 104
F 100 98
Cl 100 105
I 150 205
100 179
15 135
NO; 100 101
S:05° 100 N.D.**
10 N.D.
CH,CO0 100 100
10 101
Ascorbic acid 100 N.D.
10 69
1.0 96

*Amount added to 1.0pgg/ml of NO; . **Not
detected. ***Relative fluorescence intensity (RFT)
obtained with 1.0 zg/ml of nitrite is taken as 100.
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TENREFRDOAF RFML, AHRMLEZVEED
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Table 2. Effect of carbonyl compounds on
the relative fluorescence intensity

Compound (1 ug/ml) RFI
Nitrite 100.0*
Acetaldehyde 1.8
Acetylacetone 2.0
Malondialdehyde 4.0
Glutaraldehyde 1.1
Benzaldehyde 246.5

* Relative fluorescence intensity (RFI) obtained
with 1.0 #g/ml of nitrite is taken as 100.
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Table 3. Within-day and between-day precision of the proposed method

Added Within-day (n=3) Between-day (n=5)
Saraple amount Mean+SD. Relative standard Recovery Mean+SD. Relative standard
(nglg) (uglg) deviation (%) (%) (ng/g) deviation (%)
Fish product B 0 9.6+0.3 3.1 9.5 9.1%0.5 5.5
46 54.0£0.3 0.6 ' 53.5%1.1 2.0
Pork ham D 0 8.0+0.1 1.3 1015 8.4%0.3 3.6
46 54.7£1.2 2.2 ' 56.7+2.2 3.9
Fish sausage E 0 7.8+0.2 2.6 97 4 7.0%+0.2 2.9
46 53.0+0.3 0.6 ' 54.3+0.8 1.6
Table 4. Amount of nitrite in meat and 4.60 ug/ml
fish products by the standard
addition method
Mean+SD. (ug/g)*
Fish product A 11.6%£0.4
Fish product B 9.6+0.3 345
Pork sausage C 24.1%0.1
Pork ham D 8.0+0.1
Fish sausage E 7.84+0.2
*Mean of triplicate measurements.
230
y=1.09x+0.99 r = 0.991
= 100
2
g 75 -
|
g 50. 0.92
83
e 0.46
[
g 25 023 h MW
g n=9 blank M U k
E 0 T T

0 25 50 75

Colorimetry (ug/g)
Fig. 6. Correlation between the results of the
proposed method and the conventional
colorimetric method
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Fig. 5. Recorder response of a fish product spiked
with standard nitrite

Numbers on signals show the final concentration of nitrite
in spiked fish product. The FIA conditions are shown in
the text.
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