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Abstract: A method based on solid phase extractiondiquid chromatography-tandem mass spectrometry

( LC-MS/MS) for the simultaneous determination of melamine and cyanuric acid in foodstuffs is presen—
ted. The melamine and cyanuric acid residues were exiracted by acetonitrile and water degreased by
hexane and the extract was cleaned-up by a mixed-mode solid phase-extraction column ( MCT) of hydro—
philic functional silica gel sorbent and cation exchange resin. The LC separation was performed on a hy—
drophilic interaction chromatograph the melamine and cyanuric acid were determined by MS/MS in posi—
tivenegative switched electrospray ionization mode multiple reaction monitoring ( MRM) mode and
quantified by isotope internal standard method. The melamine and cyanuric acid were linear in the range
of 10 =2 500 wg/L with the correlation coefficients () higher than 0. 99 and the limits of quantification
were 25 pg/kg and 50 pwg/kg respectively. The recoveries of melamine and cyanuric acid spiked in ani-
mal-derived foods plant-derived foods milk and milk products were in the range of 70. 0% — 129. 6%
and 70. 0% - 128. 6% respectively with the relative standard deviations ( RSD) of 1.4% —23.3% and
2.8% —18.7% respectively. The method can meet the requirement for the determination of melamine
and cyanuric acid in foodstuffs simultaneously.
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min 100% A ~0% A; 8.5 ~12 min 0% A. (GS1) :516. 8 kPa( 75 psi) ; ( CUR)
0.4 mL/min. 110 L. : . 1172.2 kPa( 25 psi) ; (GS2) 1413. 4
1.3.2 MS/MS kPa( 60 psi) ; (TEM) : 550 °C;

: ( MRM) : . (CE) . (DP) .
(ESI) . : (EP) . ( CXP) 1,
5500 V -4500 V;
1 N (CE) . (DP) . (EP) . (CXP)
Table 1 Parameters of confirmation quantification ion pairs and collision energy ( CE) declustering potential ( DP)
collision cell entrance potential ( EP) and collision cell exit potential ( CXP) for melamine and cyanuric acid
Compound Precursor ion ( Q1) Product ion ( Q3) CE/V DP/V EP/V CXP/V
Melamine 127.1 85.5" 27 71 8 14
68.4 43 71 11 10
15N, -Melamine 130.1 87.4 27 61 8 14
Cyanuric acid 127.9 42.0" -14 -50 -10 -1
85.0 -18 -50 -10 -1
13, Cyanuric acid 130.9 43.0 -30 -45 -10 -1
*  Product ion and the precursor ion made up the quantitative ion pair.
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Fig. 1 Effects of heating time on determination
of melamine and cyanuric acid
Heating temperature: 100 °C; melamine and cyanuric acid mass

concentrations: 2500 pg/L.

Fig. 2 Effects of pH of extraction solvent on extraction

efficiencies of melamine and cyanuric acid

Matrix: milk; melamine content: 25 wg/kg; cyanuric acid con—

tent: 50 pg/kg.
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Fig. 3 MRM chromatograms of melamine and cyanuric acid standards
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Fig. 4 Product ion spectra of melamine and cyanuric acid standard solution
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Table 2 Recovery ranges and relative standard deviations ( RSD) of melamine and
cyanuric acid spiked in different blank matrixes (n =6)
Matri Melamine Cyanuric acid
at
o Spiked/( wg/kg) Recovery range/% RSD/% Spiked/( wg/kg) Recovery range/% RSD/%
Egg 25 92.7-117.0 5.9 50 73.8 -101.8 12.7
50 95.6 -107.6 5.7 100 80.1-110.0 10.6
100 94.0-123.0 9.6 200 104.0 -117.5 5.5
Kidney 25 84.0-124.4 16.6 50 98.0-117.6 7.0
50 82.4 -111.4 10.2 100 108.9 -128.9 7.2
100 88.7 -105.7 6.9 200 91.0-113.0 10.5
Milk 25 99.6 -124.8 10.5 50 79.4 -126.8 18.7
1000 75.5 -124.4 21.7 250 82.4-123.2 15.5
2500 72.6 -93.4 9.3 2500 96.7 -108.3 4.3
Soybean milk 50 73.6-119.2 23.3 100 70.0-92.5 8.6
1000 79.8 -83.2 1.4 250 99.4-117.0 8.0
2500 78.4 -86.0 2.7 2500 86.7 -94.6 3.6
Cheese 50 88.4 -127.6 13.8 100 77.7-107.3 11.9
1000 75.3 -107.4 12.8 250 73.7-88.5 5.2
2500 80.5-95.7 6.2 2500 72.6 -81.0 2.8
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Fig. 5 MRM chromatograms of ( a) blank cheese and ( b) cheese spiked with 25 pg/kg melamine and 50 pg/kg cyanuric acid
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