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Abstract For practicing the concept of “greening” in the food inspection,a microwave-assisted digestion
method using diluted nitric acid-hydride generation atomic fluorescence spectrometry was established to
determine total mercury content in vegetables. The effects of nitric acid concentration, microwave digesting
temperature,acid-driving and other conditions on the determination of total mercury were investigated. A

method for determining total mercury in vegetables using dilute acid microwave digestion hydride
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generation atomic fluorescence spectrometry,and evaluate the method to determine the mercury content in
vegetables sold in Jiujiang city. Results showed that the optimal composition of the digestion solution
consist was 5 mL of 20% nitric acid and 1. 0 mL of hydrogen peroxide,the maximum microwave digestion
temperature was 160 °C,the carrier current was 5% HNO;,the negative high voltage was 280 V,and the
KBH, concentration was 0. 5%. The detection limit of the newly established method was 0. 000 1 mg/kg,
the linear range of mercury was good at 0—2. 0 pg/L,the recovery ranged from 92.0% to 106% ,and the
relative standard deviation (RSD) was from 2.5% to 5.5%. The method is easy to operate, reduces the

amount of nitric acid used in the pre-treatment steps significantly, free of acid driving, good precision and

reproducibility, high sensitivity and accuracy.and has broad prospects for promotion and application.
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Figure 1 Effects of nitric acid concentration on
Hg measured value of QCM.

Note: Different lowercase letters (a,b,c,etc. ) indicate

significant differences among samples (P<0. 05),

the same below.
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Figure 2 Effects of the highest digestion temperature on
Hg measured value of QCM.
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Table 1

Effect of acid driving conditions on Hg detection

Total mercury content/(mg * kg~ 1)

Sample -
Acid driving for 0 h

Acid driving for 0.1 h Acid driving for 0.5 h

QCM of spinach 0.57240.010

0.57140.01 0.57340.012
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Figure 3 Effects of acid concentration and type of

standard solution on Hg detection.
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Hg detection.
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(a:blank solution;b:mercury standard solution).
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Figure 6 Influence of KBH, concentration on

Hg detection.
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Table 2 The recoveries of Hg determined by vegetables piked with standard solution
Vegetable types  Background value/(pg « kg™')  Spike added/(pug * kg=!)  Measured results/(ug « kg~ !))  Recoveries/% RSD/%

< LOD 2.00 1.92 96. 0

Turnip < LOD 4. 00 3. 87 96. 8 4.2
< LOD 6. 00 6.21 104
5.3 2.00 7.14 92.0

Tomato 5.3 4. 00 9.41 103 5.5
5.3 6. 00 11. 24 99. 0
4.1 2.00 6.11 101

Spinach 4.1 4. 00 7.95 96. 3 2.5
4.1 6. 00 10. 14 101
3.4 2.00 5. 46 103

Chinese cabbage 3.4 4. 00 7.62 106 3.9
3.4 6. 00 9.28 98. 0
6.2 4. 00 10. 31 103

Eggplant 6.2 6. 00 12.56 106 3.2
6.2 8. 00 14.17 99. 6
16. 1 10. 00 26.70 106

Auricularia auricula 16.1 20. 00 35. 84 98.7 3.8
16. 1 30. 00 46. 27 101
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Table 3 Comparison of results between two methods

Methods/(mg « kg~ 1)

Sample

HG-AFS Method 1,chapter 1 of GB 5009. 17—2021
QCM of spinach 0.56940. 006 0.57140. 007
Vegetable 1 < LOD < LOD

Vegetable 2
Vegetable 3

0.004 240. 001
0.005 140. 001

0.004 1420. 002
0. 005 240. 001
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Figure 7 The concentration of Hg in vegetables

sold in Jiujiang city.
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