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The Research of Cyromazine Residues in Milk and Goat Milk by Liquid
Chromatography — Quadruple/Linear Ion Trap Mass Spectrometry
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Abstract: A liquid chromatography — quadruple/linear ion trap mass spectrometry ( LC — Qtrap MS) method with
good accuracy was established for the determination of cyromazine residues in milk and goat milk. Cyromazine was
extracted with 3% trichloroacetic acid water solution. Then the sample solutions were purified with MCX SPE
column. The mobile phase were water (20 mM ammonium acetate) and acetonitrile, and the samples were

separated by HILIC column. LC — Q — trap MS analysis was performed by positive ion electrospray ionization
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(ESI*) applying the detection mode of MRM — IDA — EPI. The method was quantified by isotopic internal

standard curves. Good linearities of the calibration curves were obtained with the range of 0.5 ~20 ng/mL in milk

and goat milk, the correlation coefficient R* >0.990. The limit of detection of cyromazine was 0.2 pg/kg, and

the limit of quantification of cyromazine was 0.5 pg/kg. The recoveries of cyromazine residues were 98. 4% ~

106% % , for milk and goat milk at the concentrations of 0.5 ~5 pg/kg. The intra — batch variation coefficients
were 0.795% ~2.45% , and inter — batch variation coefficients were 4. 86% ~5.68% . With high sensitivity,

good accuracy and repeatability, the method can be applied for the determination of cyromazine residues in milk

and goat milk.
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Fig1 Chemical structure of cyromazine
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Tab 1 Mass parameters of cyromazine and its

isotopic internal standard
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FH TR DU AE i 8 T 5 A 2 1 5T B 7 DA S N TP
S 2R, KD rh 288 25 B T4
U SR A MR E S B VERA M . ASIFST R FIMRM -
IDA - EPI KA, v LAYE R MRM RS i 5 5 (1Y)
A, 551 B bR 1 5 1 19 9% & 0 50 & (EPT

B | EPT (167.10) Charge (+0) CE (25) CES (10) FT (0...

2.1e7 85.0
2.0e7

1.8e7
1.6e7
1.4e7
1.2e7
1.0e7
8.0e6
6.0e6

Intensity/cps

108.0
83.0y
4.0e6
2.0e6M

81.0\

) g 50k B EPL EIFEAT ) L, W] LB
YER AR L R PR HEBR B PR 1] 2 2RI
W BEHE S A et AT BES W 1) EPT &L, m) DL & B
HIRAE T B FUCRCBEAR &, 4% I — BB 7 1
ANPRBE(IP) &, — DN FET 1.5 A 1P ST, E
2R S MRIEFE L, AL 8.5 AN IP AL
TR 2002/657/ECH HUSE BIZE FH 424 ff b AG: I
B 4IPS ESR SRS TR E
T A B P PR R M

[S15)

Max. 1.9e8 cps.

1

125.1

139.1<

0.0 1 1 1 1 1 1
80 85 90 95 100 105 110

+EPI (167.10) Charge (+0) CE (25) CES (10) FT (0.2...
2267 85.0

2.0e7
1.8e7
1.6e7
1.4e7

1.2e7

Intensity/cps

107} 83.0
8.0e6
6.0e6 108.1
4.0e6%

2.0e6

0.0 1 | 1 1

115 120 125 130 135 140 145 150
m/z,Da
Max. 1.9e8 cps.

2

1252
139.1

90 95 100 105 110

115 140 145 150

m/z,Da

120 125 130 135

I—FR N G2 A WS B AIRE i 2 — R PN G ) BRI TR
1—blank milk sample added with cyromazine ;2—standard solution of cyromazine

B2 IRHEER EPI

Fig 2 EPI chromatogram of cyromazine
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Fig 3 Characteristic ion mass chromatogram of cyromazine 0.5 pg/kg added in blank milk and goat milk
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0.5 ~5 pg/kg WMV BE K P B0y A0 R AR
98.4% ~106% i [l N; it N RSD 7 0. 795% ~
2.45% Z|A], fit[4] RSD £ 4. 86% ~ 5. 68% Z [d],
SERFWA Ty B i e, A MEGT

x3 ZE4PFENPRFDRRMAEIE (n =5)
Tab 3 Recoveries of cyromazine in blank

milk and goat milk

A (n=5) Al (n=5)
ma P Ll
(ngkg™) sy RSD/% L RSD/%
0.5 106 2.45 103 5.68
40 1 105 0.795 103 4.86
5 98.4 1.20 99.6 4.93
0.5 106 1.71 102 4.91
F15 1 105 2.02 102 4.93
5 99.2 1.19 99.5 5.11
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