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Abstract: Objective: To detect eight kinds of insecticides in dairy
products (pure milk, fermented milk, milk powder) rapidly.
Methods: A high performance liquid chromatography-tandem
mass spectrometry (HPLC-MS/MS) method based on dispersive
solid phase extraction pre-treatment technology was established.

The samples were extracted with acetonitrile-acetone solution
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(V acetonirie * Viacetone = 80 # 20) in ultrasonic way, and the
extraction solution was purified by Florisil, primary secondary
amine and anhydrous MgSO,. After purification, the samples
were analyzed by HPLC-MS/MS qualitatively and quantitatively
in multi reaction monitoring ( MRM ) mode. Results: The
correlation coefficient () of fenamiphos, imidacloprid, spinosad,
dinotefuran, emamectin benzoate, methomyl, thiacloprid and
oxamyl in the linear range of 2.00~100 pg/L was greater than
0.99, the limits of detection were 0.010 ~ 0. 30 pg/kg. the
recoveries of method were 82.6% ~ 97.5% ., and the relative
standard deviations (RSDs) were 1. 2% ~ 4. 6% (n = 6).
Conclusion: The method is simple, rapid, sensitive and
reproducible. It is suitable for the rapid screening of insecticides in
dairy products.
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x1 SHEHRFMRESH
Table 1 Mass spectrometric parameters of 8 kinds
of insecticides
. . 3Ny KFRH R
h=2 Hir9 ) ] BTt N
[A] /min H/V  BE/V

o 304.2/217.1% 31

1 R 5.82 77
304.2/202.0 45
256.1/209.1* 20

2 Mk 4.54 25
256.1/175.1 27
732.4/142.2% 35

3 ZRER 6.08 60
732.4/98.1 90
203.1/114.1* 18

4 Uk HfE 3.45 65
203.1/129.0 35
PP B B 4k 886.5/158.1" 70

5 R 6.44 50
FoR IR 886.5/126.0 75
163.0/106.0 " 13

6 KZH 3.97 38
163.0/88.0 13
253.1/126.1" 29

7 WEHLMk 4.96 81
253.1/99.1 57
237.1/72.0" 25

8 AL 3.82 43
237.1/90.1 11
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£ QTN S i R PR e (R I L 11 R )
BIR A 82.3% ~93.1% (MLE 1), MA®FELE A
BRVE (V 2t Vi =80 + 20 4E F R BGRH] .
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Extraction reagent
B 1 RIRA 8 A F AR FENHa
Figure 1 Effects of extraction reagent on recovery

rate of eight kinds of insecticides (n=16)
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AR [ i 2R R R L AR 80 % L b, 2 M AR Ak B i
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SRy T LA R B I
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100 e il s
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Ultrasonic time/min
B2 AEE A8 AR A KRG
Figure 2 Effects of ultrasonic time on recovery of eight

kinds of insecticides (n=16)
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BRS04 AL B0 . T ot BF 53R B = R KO IE A
RISk A6 4L i 78 Florisil, PSA 5 J6 7K MgSO, 11 %t 7K
T IEAE R R K HBUE WL 3% 2, it RS R
3. 3 3 A, PSA MM 22 fie Ko H X e 4k 3051 52 mi
K5 3 B R Y B £E K O Florisil 50 mg. PSA
100 mg.JG7K MgSO, 400 mg, +% 18 IF 53R 5 i 19 e i 4
PEHEAT 3 R IR R 52 3, W s [l i R 43 i S 89,50,
92.3%,91.2% , F¥{E KR 91.0% » K F 1F 32 i 50 T 3 —
NP o e N N N N BB W o e D R R A
1 3w e 4 A

2.2 MUREHMEK

2.2.1  JRIESKMEOLAE B8 Al S MR A bR vV DA
20 pL/min B3 8T HL BT 25 89 1 I b TR T B R

x2 EXRBERKER

Table 2 Factors and the levels of the orthogonal
experiment mg
(Sl A Florisil B PSA C J&7K MgSO,
1 25 50 100
2 50 100 200
3 100 200 400
4 200 400 800

R3 EXHRBITRER

Table 3 Orthogonal test designs table
% A B C [/ %
1 1 1 1 75.1
2 1 2 2 84.2
3 1 3 3 83.1
4 1 4 4 80.1
5 2 1 2 79.9
6 2 2 1 85.1
7 2 3 4 87.3
8 2 4 3 86.9
9 3 1 3 73.0
10 3 2 4 82.8
11 3 3 1 77.8
12 3 4 2 79.3
13 4 1 4 66.1
14 4 2 3 82.2
15 4 3 2 79.1
16 4 4 1 85.3
K, 806 735 8.8
K, 84.8 83.6 80.6
K; 78.2 81.8 81.3
K, 78.2 82.9 79.1
R 6.6 10.1 2.2
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Figure 3 MRM chromatograms of a blank milk sample

spiked with the eight analytes
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