74

FOOD & MACHINERY FE415E 18 BE29H | 20255 1 A | ARS5HU

DOI:10.13652/j.spjx.1003.5788.2023.80346

BEARERE -GBS ENEESFI R
10 7 5 MR AR 3K K 25 5% &

BREY EwALAEY M WY OE AV K4gEY
L LT = f i 22 Aol , [ 2017085 2. Ak A b 352 i Jo 2 W B Az 36 il s (L0 ), g 201708)

HWE(BM]AL 5 HEHERLE SR ZHHRA— B KT #E(UPLC-MS) B B4 A 5L 10FF#7E KRG K G
ST EJFRIAEF AR TR, & AN QUECHERS 2k & 347, R A 53 B 48 B A 4L, 5 iR A4 5
HRAMEHE—FRAEMNE AINMFERL T (ERIIOMNEDE—CTRECANZRARIFHREX R (R>
0.999), 7 k4 th FE A 0.2~0.5 pg/kg, T B M A 1 pg/kg, £ 5L F 1.0,2.5,5.0 pg/kg 3 Ak F 65 F 3 iz @k &
75.9%~108.9%, B WAF & JE 4 1.8%~7.6%, B M4 & EALT 11.7% . [ER]ZF F W AR WE TR TF ZHEG,E
BT A F 5P #rm ek R 2 eh & G Ab

KB AR KR 308 FHAURA— B IR o HE A8 F vk ke

Simultaneous determination of 10 neonicotinoid pesticides in raw milk by

ultra-high performance liquid chromatography tandem mass spectrometry
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(1. Shanghai Center of Agri-product Quality and Safety, Shanghai 201708, China; 2. Food Quality Supervision and
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Abstract: [Objective] To establish an analysis method for the simultaneous determination of 10 neonicotinoid pesticide residues in raw
milk by dispersive solid-phase extraction combined with ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-
MS). [ Methods] The samples are extracted with acetonitrile, salted out with a QUECHER salt pocket, and purified by the dispersive solid-
phase extraction (d-SPE) method. The analytes are detected by UPLC-MS/MS and quantified by the external standard method. [ Results] 10
targeted compounds show a good linear relationship in a certain concentration range with the coefficient of determination (R*) over 0.999.
The limits of detection (LODs) are 0.2~0.5 pg/kg, while the limits of quantification (LOQs) are 1.0 pg/kg. At the supplemental levels of 1.0,
2.5, and 5.0 pg/kg, the average recovery rates of standard addition of analytes in raw milk are between 75.9%~108.9%, with the intra-day
precision (RSD,) of 1.8%~7.6% and the inter-day precision (RSDy) less than 11.7%. [ Conclusion] The established method is simple for
pretreatment and has good repeatability and high sensitivity. It is suitable for the detection of neonicotinoid pesticide residues in raw milk.

Keywords: neonicotinoid pesticides; raw milk; ultra-high performance liquid chromatography-tandem mass spectrometry; dispersive solid-

phase extraction; IPP
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Table 1 Mass spectrometric parameters of
10 neonicotinoid pesticides

REs BET FHT HEFLHL hifdE

ey - "
[A/min  (m/z) (m/z) JE/V CiIAY
DIN 2.69 203.1  129.0°,157.0 30 12,10
NIT 2.82 271.1  224.0,237.0° 30 20,15
THI 3.01 292.0 180.9,211.1" 30 20,10
CYO 3.06 323.2 182.0,276.0° 30 15,15
CLO 3.17 250.1 131.8,169.0° 30 17,13
IMI 3.24 256.1 175.1,209.1° 30 25,18
IMID 3.30 262.0 122.1,181.0° 30 27,15
ACE 3.30 223.1 89.9,125.9 30 30,20
THID 3.48 253.1 125.9",185.9 30 22,13
IPP1 M2 3.44/3.71 3672 263.17,321.2/ 30 15,10/
137.17,306.1 30,25
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Figure 1

Extracted ion chromatograms of IPP at different columns
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Figure 2 Total ion chromatogram of 10 neonicotinoid pesticides
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Figure 3  Effect of different extraction methods for 10 compounds (#=3)
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Table 2 Methodological validation results of 10 neonicotinoid pesticides in raw milk
L& By LM/ (pg L") R KRR/ (pg-kg™)  ERMR/(pg kg™ FERRUN/%
DIN »y=3836.35x1+441.386 0.5~10 0.999 9 0.5 1 —83
NIT y=18 677.2x+42.438 4 0.5~10 0.999 2 0.5 1 324
THI y=35299.5x—2 828.99 0.2~10 0.999 4 0.2 1 —3.7
CYO y=12467.1x+637.527 0.5~10 0.999 3 0.5 1 —15.2
CLO y=16521.3x+549.5 0.5~10 0.999 9 0.5 1 —20.6
IMI y=17 128.7x+250.63 0.2~10 0.999 7 0.2 1 —20.7
IMID y=19 645x+1441.73 0.2~10 0.999 2 0.2 1 —21.8
ACE »=53899.6x+2 886.08 0.2~10 0.999 7 0.2 1 —223
THID y=115353x+1919.69 0.2~10 0.999 1 0.2 1 —13.5
IPP1 12 y=12080.7x—532.184 0.5~10 0.999 0 0.5 1 322
T IPP i 45 AR 2 4 e o B R SR v gl R ARk S RO L P R I e B
x3 3TRMAKETERUAYWHEKEMNESE
Table 3 Recoveries and precisions of targeted analytes in raw milk at 3 spiked levels
s hubﬁkf/ Il i </ *%T?JE// o bufmkf/ Il i 4/ %%T?J%//
(pgekg™") % AW (n=6) HIA(n=3) (pgekg ") % HW(n=6) HI(n=3)
DIN 1.0 96.1 7.1 10.5 IMI 1.0 96.3 3.1 10.8
2.5 84.1 8.2 10.3 2.5 91.5 2.5 11.7
5.0 97.1 7.6 11.2 5.0 96.1 2.8 7.0
NIT 1.0 102.2 1.8 2.7 IMID 1.0 93.6 4.7 7.2
2.5 106.0 6.1 4.0 2.5 91.3 7.6 8.4
5.0 108.9 2.8 1.9 5.0 90.3 4.2 6.7
THI 1.0 93.8 4.0 7.1 ACE 1.0 92.0 3.7 11.3
2.5 81.5 7.5 11.7 2.5 88.1 4.4 8.6
5.0 75.9 2.7 6.7 5.0 93.8 6.3 9.4
CYO 1.0 82.5 5.5 3.8 THID 1.0 97.9 2.5 8.7
2.5 79.5 3.1 7.5 2.5 93.3 6.4 10.5
5.0 83.7 33 6.4 5.0 93.9 3.7 6.8
CLO 1.0 92.1 5.7 9.0 IPP1 12 1.0 106.5 5.4 10.4
2.5 88.6 3.7 10.0 2.5 104.7 3.6 7.9
5.0 94.7 2.3 4.6 5.0 99.1 2.5 10.2
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