2012 6 & 1% Vol.30 No.6
June 2012 Chinese Journal of Chromatography 635 ~ 640

DOI: 10.3724/SP.J. 1123.2011. 12086

GB 5009. 332010 »
( ) ( ) o 3%
NaOH
AS 19 30 C 35 C 225 nm 200
wLo 0.005~0.50 0.05~1.50 mg/L
o 0.2 mg/kg 0.04 mg/kg;
0.02 mg/kg 0.0l mg/kgo 84. 0% ~
104. 1% N N o
1 0658 TA : 1000-8713( 2012) 06-0635-06

Abstract: Nitrite and nitrate are common inorganic salts in the diet and drinking water. It is

generally believed that excessive intake of these substances may result in methemoglobinemia
or other diseases. However the traditional detection methods for nitrite and nitrate in dairy
products restrain their applications to routine analysis due to the presence of certain limita—
tions. In order to solve this problem an improved national food safety standard method for the
determination of nitrite and nitrate in dairy products has been studied. After water extraction

protein precipitation and centrifugation the supernatant was cleaned up by a solid phase
extraction ( SPE) column. The eluent mainly composed of sodium hydroxide with acetonitrile
as organic modifier. External water mode was used for suppressor. An AS 19 column was used
as the analytical column and the oven temperature was 30 “C while the cell temperature was 35
C. The detection wavelength was 225 nm and the injection volume was 200 pwL. The results
showed that good linearity existed when the concentrations of nitrite and nitrate were between
0.005 —-0.50 and 0.05 -=1.50 mg/L respectively. The detection limits of nitrite and nitrate were
0.2 and 0.04 mg/kg respectively when using a conductivity detector; while the values were
only 0.02 and 0.01 mg/kg using an ultraviolet ( UV) detector. The recoveries were between
84.0% and 104. 1% when analyzing dairy products. It is a simple fast and highly sensitive way
for nitrite and nitrate detections.
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Fig. 1 Chromatogram of nitrite and nitrate in a dairy
2 product using current national standard meth—
od ( conductivity detector)
2.1 Column: lonPac AS 19; injection volume: 200 pL; flow rate:
I mL/min; suppressor current: 149 mA; column temperature:
30 C; mobile phase: 6 mmol/L KOH.
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Fig. 2 Effects of the acetonitrile content in eluent
on the separation of nitrite and nitrate
( conductivity detector) :
Column: lonPac AS 19; injection volume: 200 pL; flow rate: .
I mL/min; suppressor current: 15 mA; column temperature: !
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Table 1 Regression equations linear ranges correlation coefficients ( r) of nitrite and nitrate
Conductivity detector UV detector
Analyte : : ; : : :
’ Regression equation Linear range/( mg/L) r Regression equation Linear range/( mg/L) r
Nitrite Y =0.6583X +0.0017 0.005 -0.50 0.9998 Y =15.7951X +0.0127 0.005 -0.50 1.0000
Nitrate Y =0.5381X -0.0062 0.05-1.50 0.9998 Y =7.6695X +0.0493 0.05 -1.50 0.9999

Y: peak area; X: mass concentration of standard solution mg/L.
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Table 2 Contents of nitrite and nitrate in samples ( n =6)
Conductivity detector UV detector
Sample Nitrite Nitrate Nitrite Nitrate
Content/( wg/g) RSD/%  Content/( pwg/g) RSD/%  Content/( pug/g) RSD/%  Content/( wg/g) RSD/%
Baby milk powder I 0.29 12.0 28.25 9.5 0.36 4.5 26.48 1.6
Baby milk powder II 0.37 10.6 42.77 6.1 0.42 2.1 40.62 2.9
Adult milk powder I 0.39 9.8 34.81 8.2 0.46 3.0 34.26 1.8
Adult milk powder II 0.79 7.9 101.22 7.1 0.83 1.1 93.12 1.9
Fresh milk 0.07 12.0 2.88 6.8 - - 2.70 2.3
Rice powder 1.76 7.9 23.40 10.8 1.91 2.0 24.11 1.6
— Interference.
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Fig. 4 Chromatograms of (a) a mixture of standards (b) a blank sample (c¢) a milk powder sample and ( d) a spiked
milk powder sample ( nitrite: 0.4 pg/g added nitrate 30 pg/g added) under optimized conditions
Column: lonPac AS 19; injection volume: 200 pL; flow rate: 1 mL/min; wavelength: 225 nm; suppressor current: 15 mA; column

temperature: 30 °C; external water flow rate: 2 mL/min.
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Table 3 Spiked recoveries of nitrite and nitrate in samples (n =3)
Nitrite Nitrate
Sample Added/ ( Recovery +SD) /% Added/ ( Recovery +SD) /%
(png/e) CD uv (ng/g) CD uv
Baby milk powder I 0.60 84.0+3.5 84.0+1.0 30.0 96.1+6.0 98.2 +7.8
Baby milk powder II 0.60 88.1+3.7 89.4 +4.4 30.0 94.3+1.2 92.6 4.9
Adult milk powder I 0.60 92.3 +5.5 96.1+2.0 30.0 101.7 3.2 100.5 +8.4
Adult milk powder II 0.80 89.9 +4.5 92.7+4.9 80.0 95.9+5.3 94.8 £9.0
Fresh milk 0.40 97.8 4.3 - 10.0 102.4 +4.5 104.1 +6.2
Rice powder 0.80 85.0 4.4 88.8 +£3.8 30.0 90.0 +4.4 89.3£2.5
—: Interference. CD: conductivity detector; UV: ultraviolet detector.
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