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Determination of neonicotinoid residues in milk by ultra-high performance liquid
chromatography-high resolution mass spectrometry
ZHAO Yan', YANG Jun', XIN Shaokun®, CHEN Dawei’
(1. Nanjing Institute for Food and Drug Control, Jiangsu Nanjing 211198, China;
2. China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract. Objective To develop an analytical method for determination of seven trace neonicotinoid pesticides in milk
by using ultra-high performance liquid chromatography-high resolution mass spectrometry. Methods The samples were
extracted, enriched and cleaned up using acetonitrile-water based on cold-induced liquid-liquid extraction ( LLE) and
dispersive solid-phase extraction ( DSPE) method. The chromatographic separation of analytes was conducted on an HSS T3
column (2.1 mmX 100 mm, 1.8 pwm) using acetonitrile-water system as the mobile phase with gradient elution. The
analytes were detected by high resolution mass spectrometry using target single ion monitoring mode and the internal
standard method was used as the quantitative analysis. Results Seven neonicotinoid pesticides showed a good linearity in a
cerlain concentration range with relative coefficient of R>0.999. Limits of detection (LODs) were in the range of 3-7 ng/L, and
limits of quantitation (LOQs) were between 8 and 20 ng/L. At the spiked levels of 20, 100, 1 000 ng/L, the average
recoveries of analytes in milk were between 89.4%-105. 7%, with the intra-day precision (RSD_) of 0. 8%-6.4% and the
inter-day precision (RSD, ) less than 11.0%. Conclusion Cold-induced LLE and DSPE method allows one-step sample
preparation. This method demonstrates a rapid, simple and low-cost pretreatment with high sensitivity and good
reproducibility, which is suitable for trace analysis of neonicotinoid pesticides in milk.

Key words: Neonicotinoid pesticides; milk; cold-induced liquid-liquid extraction; dispersive solid-phase extraction;

ultra-high performance liquid chromatography-high resolution mass spectrometry
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Table 1 Retention time and information for precursor and
fragment ions of neonicotinoids

SHTH PR /min - #EF/(m/z) WER BT/ (m/z)
CLO 6.50 250.016 5 169. 054 2,131. 966 9
ACE 7.58 223.075 0 126. 010 5,56.049 5
DE-ACE 7.45 209. 059 4 90. 033 9,126.010 5
IMID 6.98 262.016 5 181.059 9,131.966 9
IMI 6.40 256.060 1 209. 058 9,175.097 8
THI 4.99 292.027 1 211.064 8,181.054 3
THIA 8.78 253.0315 126.010 5,186.013 9
THI-d3 4.98 295.045 8 214.083 4,131.966 8
CLO-d3 6.48 253.035 3 131.966 8,172.072 8
IMI-d4 6.39 260. 085 1 213.083 8,179.122 7
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Figure 2 Extracted ion chromatograms of thiamethoxam and thiacloprid for the spiked milk at LOQ level
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Figure 3  Enrichment factor and absolute recovery of seven neonicotinoid pesticides

at different proportion of acetonitrile-water mixture
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Table 2 Recoveries and matrix effects of analytes at different

sample volumes

e/l ﬁ”(*zgfj /”ﬁ ST
100 93.4+5.6 0.98+0.01

4.0 500 89.1+6.9 0.96+0. 02
1 000 92.9+5.7 0.96+0. 02

100 88.4+6.3 0.96+0. 03

6.0 500 92.5+4.9 0.97+0.01
1 000 95.6+4. 4 0.95+0.01

100 91.3+3.5 0.96+0. 02

8.0 500 92.8+4.7 0.95+0.03
1 000 90.6+2. 4 0.93+0.02

A T AN B T 35 R o R 2 K P Al O vk Ak
MRS o 25 0 0 7N 0% 07 VR 6 A= 5 R i v 14 7 T AR
B AR 2 1 7 3 BE AN 0. 94 ~ 1,03 Z Ja] (I 3%
3) 45 it WA % 5 ST 0N 1 A v i 25 b 7E T B2 A2 3
FEI P4 (0.01~0.03) , 3% 8% J7 ¥ 0] LA H T 52 bR A
[Fi] il R A 700 A= 5 5 i 19 4 A, T T 5 4 FH 25 4 DG g
AR IE T 26 o oA T B OB 0 B S AR 2 1 43 BT o
B AR i — 25 ok F R 3 M B R, N b vk X
HoEt g3 B o 38 I A — S AV R N b R HE B bR
WERNZR , DL R BB KR 2 AR 2 AR v VR 3 R o Bl 9T 0
B AR bR E 5 P Ar i W T AL Ry il 42 A
2k, 45 50 Bos 7 FhET AR 2 A 2 M 5E RB(R)

JALF) 24 3 1) 7 56 BT DT TC ) bR HE T 26 (n=3) , DL A4S

HJRT 0.999, LML R R A, W3k 3.
3R AT B L A Y BR | E  FRA E JRR

Table 3 LOD, LOQ, linear formulation and matrix effect of analytes

ey Xt 4 47 ﬁ@ﬁ Y R e /*fnffi fnj[‘f) %fﬁffj
DE-ACE IMI-d4 20~10 000 y=0.00157x+0. 00317 0.999 5 7 20 0.96+0. 02
ACE IMI-d4 20~10 000 y=0.00147x-0. 00356 0.999 3 4 12 0.94+0.03
CLO CLO-d3 10~10 000 y=0.00207x+0. 00198 0.999 9 6 18 0.98+0.02
IMID IMI-d4 20~10 000 y=0.00167x-0. 00135 0.999 6 4 12 0.97+0.01
IMI IMI-d4 10~10 000 y=0.00192x-0. 00196 0.999 2 6 18 1.03+0. 02
THI THI-d3 20~10 000 =0.00187x-0. 00097 0.999 8 3 8 1.01+0.01
THIA IMI-d4 10~10 000 y=0.00223x-0. 00319 0.999 6 3 8 0.95+0. 03
AP, BT R 2 B 0 b, R a3 F4 ARG [l i A FORS % 5

FH 2 4% 245 76 £ B8 B[] B O I R W00 ¢ 21 B 1 (1 gk
FAES, Bk, 7 kA BR (LOD) i 2 R (LOQ)
(19 1 5 R AR B % Selk P R i O e Y R LT
T E  LOD =30/5,L0Q=10¢/s, H. ¢ 5 X K
25 A 3% e ARG DN hn b vie B K P H AR 9 0 1 Y
FRifEf 25 (n=6) s 42 5 T DT e b o il 22 00 & 26
MR I 5 3, 0 AR Ty 3k AR A T R R 2 A 2
) LOD 7£ 3~7 ng/L 2 [8] ,LOQ 7£ 8 ~20 ng/L Z[i],
2.5 e R FORGS %

it 8 3825 11 2R WA I bR B i, 76 3 AR B
7KF(20,100 F1 1 000 ng/L) T, H] 6 ~F47 # 4 it
Froms IR g6, DL P4l 5 15 00 o i B FORS %5 R
XS 6 A A M ARFE & BEAT 40T, W8 H RS
JE(RSD,) . A T #iUE H MK % B (RSDy ) , fE b J5
1) 3 d X InAR AR S #EAT =R RSDy, 43 #1 . 7Y
IR ARG 2% BE 45 R DL 3R 40 TEARWOAE S b 7 o
TR 2 A 205 76 = > 0 s Wk BE R /9 S 2 [l i 6 e
89.4% ~ 105. 7% Z [i] , RSD, #F 0. 8% ~ 6. 4% 2 |i],
RSD, 7 11.0% VAT, 45 R Wo/RZr ik BA BRI
2.6 SEBRAE ARG

K E 7 O 1 X T B Y 58 A A W R i

Table 4 Recovery and precision of different spiked levels

i bRk T Wik RSD,/%  RSDy/%
/(ng/L) /% (n=6) (n=3)
20 93.8 3.8 9.4
CLO 100 95.9 3.7 7.7
1 000 97.3 1.6 8.3
20 89.4 4.3 10.6
ACE 100 97.3 4.9 4.7
1 000 93.1 3.1 5.0
20 93.1 6.4 8.9
DE-ACE 100 91.2 2.4 5.8
1 000 90. 8 3.0 7.1
20 91.8 4.2 6.5
IMID 100 98.2 1.9 7.3
1 000 103.2 2.5 5.7
20 93.8 4.3 9.4
IMI 100 99.3 2.8 6.4
1 000 97. 4 3.6 8.0
20 98.2 4.6 7.4
THI 100 96.3 3.7 5.2
1 000 102. 8 0.8 3.9
20 96.3 3.2 6.7
THIA 100 94.0 2.6 4.5
1 000 105.7 3.5 5.2

AT 7 PO MR A 25 46 I, 465 S I8 7 A P R K
IMID F1 THIA 47 2 3 #F 5 oA s CLO, R B 43 il
%9 10.7 #1 118. 1 ng/L. H ,DE-ACE Fil ACE #& i}
RILES R 77. 6% (45/58) Fil 69. 0% (40/58) ;
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DE-ACE # i & £~ <LOD ~ 18 362. 0 ng/L, ¥ {H
N 691.5 ng/L, i $L R46.5 ng/L; ACE ¥ H &4
<LOD~11 609.0 ng/L,F4{H Ny 395. 4 ng/L, i %
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Determination of dithiocarbamates pesticide residues in edible fungi
by gaschromatography-mass spectrometry with solvent absorption
LI Wei, PU Yunxia, SHAN Meina, CHEN Zhimin, LIU Yu
(Inner Mongolia Comprehensive Center for Disease Control and Prevention

Inner Mongolia Hohhot 010031, China)

Abstract:; Objective To establish a method for determination of dithiocarbamates ( DTCs) pesticide residue in edible
fungi by gas chromatography-mass spectrometry ( GC-MS) with solvent absorption. Methods DTCs pesticide residues in
samples were decomposed to carbon disulfide (CS,) by SnCl,-HCI solution under heating condition, the liberated CS,was
absorbed by hexane and then determined by GC-MS. Results Accuracy and precision were assessed by adding CS,
standard solution in edible fungi at three concentration levels (0.025, 0.05 and 0.25 mg/kg). The average spiked
recoveries were in the range of 94. 8%-109%. The relative standard deviation of precision was from 3. 7%-5.5% (n=3).
The limits of detection were 0. 01 mg/kg and the limits of quantitation were 0. 02 mg/kg. Conclusion The method is
simple, accurate and reliable. It can be applicable to determination of DTCs pesticide residue in edible fungi.

Key words: Gaschromatography-mass spectrometry; dithiocarbamates ; pesticide; edible fungi; solvent absorption
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