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Determination of Six Zeranols in Milk by QUEChERS-High Performance Liquid Chromatography-Tandem Mass Spectrometry
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(1. College of Life Science and Food Engineering, Hebei University of Engineering, Handan 056021, China;
2. Chinese Academy of Inspection and Quarantine, Beijing 100176, China)

Abstract: A method for simultaneous determination of six zeranols residues in milk was developed by quick, easy cheap,
effective, rugged and safe (QuEChERS) extraction coupled to high performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS). The sample was extracted with 1% acetate acetonitrile. The extract was degreased with
acetonitrile-saturated n-hexane, cleaned up with a mixture of C,g, primary secondary amine (PSA) and magnesium sulfate
anhydrous. The analytes were separated on a reversed phase C;; column and gradiently eluted with 5 mmol/L ammonium
acetate and acetonitrile. These analytes were analyzed under the multiple reaction monitoring (MRM) mode with negative
electrospray ionization (ESI') and quantified by matrix-matched external standard method. Good linearity was obtained for
the six zeranols in the concentration range of 0.1-50 pg/L with correlation coefficients of more than 0.995. The limits of
detection (LODs) and the limits of quantification (LOQs) for the zeranols were 0.05-0.1 and 0.25-0.5 ng/kg, respectively.
The recoveries at three spiked concentration levels were in the range of 91.8%—114.5%. The repeatability expressed as
relative standard deviation (RSD) ranged from 3.2% to 14.4% (n = 6).
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Fig.1  Zearalenone metabolic pathways in vivo
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Fig.3  Recoveries of zeranols in milk with different extraction
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Fig. 4  Effect of sorbent dosage on recoveries of six zeranols from milk
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Table2 Matrix effect for six zeranols in milk (n = 7)

WwEY a-ZAL  a-ZOL p-ZAL p-ZOL  ZAN ZON
FEFF% 4.9 —20.6 —04 —228 —152 —21.9
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B A7 78 R 0 ROR, AR SR8 ) D 2 0 R o A
AR g v 70 TC 1) VR A5 A VAR, SR D 22 9 U TE AR A
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IR AR R, 5 8 bl R A 10X B (1 s I 7K~
ENEER, SR NEI. 458 8 RZ0 LR RE
0.05~0.1 pg/kg [d], 5 HFRAE0.25~0.5 pg/kg [A].
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e R A B R

HFERALLEW AN EIBCR ~91.8% ~114.5%, HIXHR
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Table4 Accuracy and precision of the method
WEY ks (uglkg) SISO % R A dE R 7 %
0.5 111.2 6.6
a-ZAL 1 102.7 9.6
5 112.5 4.6
0.5 100.8 10.5
a-ZOL 1 104.9 7.1
5 105.0 3.8
0.5 93.5 13.9
p-ZAL 1 97.4 10.2
5 99.0 7.5
0.5 96.5 14.4
p-ZOL 1 107.4 9.8
5 106.7 8.4
0.25 108.6 5.6
ZAN 0.5 1134 3.2
2.5 112.5 6.2
0.5 91.8 8.6
ZON 1 114.5 8.8
5 107.2 6.9

Table3 Linear ranges, calibration equations, correlation coefficients,
LODs and LOQs for six zeranols
ooy FEQR gy ARARC RSB
o-ZAL  0.1~50 »=1199.1x—107.36 0.9976 0.1 0.5
a-ZOL  0.1~50  »=1150.1x—20.590  0.999 9 0.1 0.5
p-ZAL  0.1~50 »=776.15x+122.29 0.9998 0.1 0.5
p-ZOL  0.1~50  y=899.62x+159.89  0.999 3 0.1 0.5
ZAN  0.1~50 »=3959.6x—1073.4 0.9992 0.05 0.25
ZON  0.1~50 y=441.50x—0.3879 0.999 9 0.1 0.5
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