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Simultaneous Determination of Residues of Four Dipyrone Metabolites in Goat Muscle by Hydrophilic Interaction

Liquid Chromatography-Mass Spectrometry
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Abstract: A hydrophilic interaction liquid chromatography-mass spectrometry (HILIC-MS) method was developed for
the determination of four dipyrone metabolites, namely 4-methylaminoantipyrine (MAA), 4-aminoantipyrine (AA),
4-formylaminoantipyrine (FAA), and 4-acetylaminoantipyrine (AAA) in goat muscle. These metabolites were extracted with
acetonitrile mixed with 5% ammonia. The extracts were cleaned up with Cleaner PSA, and then blow-dried by nitrogen gas,
re-dissolved in acetonitrile and re-cleaned up using MAX (SPE) cartridge. After chromatographic separation, the analytes were
quantified by the external standard method. The calibration curves were linear between 4 and 200 pg/kg matrix equivalent
concentrations for MAA, FAA, and AAA, and between 40 and 2 000 pg/kg for AA. The mean recoveries in blank samples
at four spike levels (5, 50, 100, and 1 000 ng/kg) ranged between 75.02% and 116.2%. The intra-day coefficient of variation
(CV) was 1.63% to 15.12% (n = 5), and the inter-day CV was less than 11% (n = 15). The detection limits were 0.5 ng/kg
for MAA, FAA and AAA and 5 ng/kg for AA. The proposed method is sensitive and repeatable, allowing analysis of a large
number of samples in a working day.
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Fig.1  Chemical structures of dipyrone and metabolites
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Tablel Mobile phase composition for gradient elution

N FiBh AT L/ % .
T i

7 BINT. £ (mL/mi
i 0.1% H IR VE N L .
0.00 5.0 95.0 0.20
5.00 5.0 95.0 0.20
5.10 40.0 60.0 0.20
8.00 40.0 60.0 0.20
8.10 5.0 95.0 0.20
25.00 5.0 95.0 0.20
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Table2 Retention times of dipyrone metabolites and MS-MS condition
e PREARS RS ERE R HELH midERe
A [#]/min  Fm/z) F(mlz)  WAE)/s JivA% H/eV
204/111.0 10.0
AA 4.82 204/159.0 204/159.0 0.1 20.0 12.0
232/82.8 20.0
FAA 5.57 232/103.8 232/82.8 0.1 20.0 200
218/55.7 18.0
MAA 6.76 218/96.9 218/55.7 0.1 20.0 15.0
246/82.8 25.0
AAA 8.67 246/228.0 246/82.8 0.1 20.0 15.0
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Fig.2 MRM chromatograms of blank goat muscle and spiked blank

goat muscle
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PER R ERIIBR, 10 5L &4 e EER. 5l
MAA. FAAFIAAAYENLAZLZLAF I R 0.5 pe/kg,
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Table3  Calibration curve or four analytes
(oRILE/] AT R
MAA y=684.1x—2 811.6 0.994 5
FAA 1=540.47x+2 536.4 0.997 4
AAA y=693.23x+2 004.9 0.999 6
AA y=61.906x+551.34 0.997 8

2.7 BRI R

F4 FNAHS R TIIEA PRSP St Py e 5 R
Table4 Recoveries and precision (RSD) of dipyrone metabolites in
goat muscle

e/ ik HN H

(ng/kg) (ug/kg) /%  RSD/% RSD/%
1 5.20 104.08 6.72
5 2 5.39 107.88 11.88 10.06
3 5.81 116.16 9.23
1 44.67 89.34 7.45
MAA 50 2 45.53 91.07 493 5.83
3 45.14 90.28 6.10
1 101.25 101.25 11.07
100 2 102.95 102.95 5.85 8.42
3 103.51 103.51 9.44
1 4.64 92.72 5.76
5 2 3.77 75.44 13.88 12.03
3 4.51 90.24 4.87
1 53.45 106.91 4.44
FAA 50 2 53.68 107.35 5.28 4.58
3 51.86 103.72 4.08
1 110.26 110.26 7.10
100 2 111.63 111.63 5.20 6.38
3 103.11 103.11 4.34
1 4.93 98.52 4.15
5 2 4.43 88.64 12.58 8.55
3 4.88 97.68 391
1 52.71 105.42 1.97
AAA 50 2 50.35 100.70 3.08 341
3 51.32 102.64 3.78
1 105.65 105.65 5.76
100 2 106.20 106.20 1.63 4.09
3 101.70 101.70 2.94
1 43.14 86.27 12.78
50 2 46.39 92.78 15.12 15.65
3 37.51 75.02 12.96
1 476.88 95.38 10.22
AA 500 2 529.36 105.87 8.82 9.30
3 540.22 108.04 4.58
1 109525 109.53 9.87
1 000 2 1100.38  110.04 10.64 9.91
3 1029.70  102.97 9.94
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