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ABSTRACT: Objective
insecticides in medicinal and edible homologous food by ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Methods

To establish a analytical method for detecting pesticide residues of 9 kinds of diamide

In this experiment, 2.00 g of 4 kinds of medicinal and edible homologous
food samples: Lycium barbarum, Fructus Mori, Chrysanthemum morifolium Ramat and Angelica sinensis were
selected. The extraction solvent was 0.1% formic acid in acetonitrile, and the extraction procedure involved vortex
oscillation for 5 min followed by ultrasonication for 10 min. The extraction salts used were 4 g magnesium
sulfate+1 g NaCl+1 g C¢HsNazO; » 2H,0+0.5 g C4HgNayO5 = 1.5 H,O. The purification method employed 150 mg
MgS0O,, 50 mg Cg and 50 mg primary secondary amine (PSA) per milliliter of extract. Results The results showed
that within the range of 2.0-100.0 ng/L, the linear correlation coefficient of 9 kinds of diamide insecticides was
greater than 0.999, the method developed in this study demonstrates excellent stability and repeatability. Limit of
detection was 3.0 pg/kg and the limit of quantitation was 10.0 pg/kg. When the sample was spiked at levels of 10, 20
and 100 pg/kg, the recovery rates were 70.6%-96.0% and relative standard deviations were 3.4%-9.0% (n=6).
Conclusion This study addresses the limitations of existing detection methods for diamide insecticide residues by
developing a more comprehensive and effective analytical method. The improved methodology enhances the
accuracy and reliability of pesticide residue detection in medicinal and edible homologous food, demonstrating

significant practical value in ensuring the food safety of these dual-purpose items.
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Table 1 Parameters of mass spectrometry

N BE R BT FeT W RiERE
B BFE/min (m/z) (mlz) HE/NV  E/eV

453.0% 102 13

286.0 102 10

249.0% 142 9

182.0 142 33

284.0% 100 15

442.0 100 10

SAHIEFEEE ESI+ 513 484.0

SRE BB ESI+ 559 5242

R Bt ESI+ 493 473.0

319.8% 50 9

UG HRELRE  ESI+ 545 5377 5067 50 13
‘ 285.9% 60 9
FRAEERE  ESIH+ 5.67 6037 5186 60 25
PUBKH LR ESI+ 5.05  545.0 335766'?0* Zg 295
WHmEE  ESI+ 5.95  547.8 228853'2* 22 3
‘Q#A 644.8* 180 25
BGEEEERE ESI+ 627 664.7 6248 180 45
— 254.0% 170  -21
FORMBE  ESI-  5.64  681.0 2740 100 -27

T ERE T
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Fig.3 Effects of different extraction method of 4 kinds of medicinal and edible homologous food matrices on recovery rates
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Fig.5 Extracted ion chromatograms of 9 kinds of
diamide insecticides
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Table 2 Average recovery rates, RSDs, MEs, correlation coefficients and linear equations of 9 kinds of pesticide in 4 kinds of matrices

JL E WK (ug/kg) IR /% RSDs/% (n=6) MEs (n=3) A R ey
10 723 8.7 0.72
AU B 20 81.9 5.0 0.70 0.9994 Y=5462X-2562
100 93.4 4.0 0.74
10 73.7 7.7 0.64
SRR R B 20 85.7 5.1 0.75 0.9999 Y=12152X-5236
Kk 100 93.1 3.7 0.81
10 79.3 8.7 0.81
TR P 20 84.5 6.7 0.84 1.0000 Y=6584X-562
100 92.1 3.8 0.73
10 70.6 7.3 0.78
L] S P 20 87.0 5.1 0.75 0.9999 Y=4596X-2541
100 923 4.0 0.78
10 725 7.0 0.78
AT P 20 89.9 6.8 0.77 0.9999 Y=7362X-3654
100 92.7 4.7 0.82
10 75.3 7.0 0.74
] e i 20 89.3 6.5 0.80 0.9995 Y=5422X+1212
Kok 100 96.0 47 0.79
10 77.0 8.4 0.77
T ML P i 20 81.8 5.3 0.78 0.9991 Y=4442X+2212
100 90.5 4.9 0.74
10 78.4 7.7 0.80
TR R A e 20 86.6 5.3 0.76 0.9993 Y=7584X-5162
100 93.1 3.6 0.82




34 B 4 4 T e A 2 i F17E
=28
B iy &Y WK (ug/ke) IR /% RSDs/% (n=6) MEs (n=3) FHEFREL AT
10 73.7 7.5 0.75
S B R 20 87.6 5.4 0.73 0.9994 Y=4412X+2212
100 93.3 3.6 0.80
10 71.9 8.3 0.75
K H 20 8.8 5.4 0.83 0.9994 Y=5432X-2462
100 90.4 3.6 0.83
10 78.9 8.0 0.76
SRR 20 88.8 5.1 0.77 0.9999 Y=12242X-5186
100 92.0 3.5 0.78
10 78.1 7.1 0.83
TR LT 20 87.0 5.4 0.80 1.0000 Y=6464X-1254
100 92.6 5.0 0.75
10 72.0 7.8 0.78
DU &5 HL P 20 85.7 6.3 0.78 0.9999 Y=4246X-2541
100 942 3.6 0.76
= 10 71.0 8.0 0.82
It FRIEL 20 84.2 6.8 0.82 0.9999 Y=7152X-3534
100 93.8 4.0 0.72
10 72.7 7.7 0.79
L] A R 20 81.3 5.6 0.75 0.9995 Y=5422X+1212
100 94.7 45 0.82
10 73.8 8.8 0.75
i MR 20 86.1 5.2 0.71 0.9991 Y=4322X+2112
100 92.0 43 0.76
10 72.6 7.6 0.71
TR H R R e 20 82.6 5.4 0.75 0.9993 Y=7384X-5062
100 91.5 3.7 0.81
10 78.8 8.0 0.74
FAR A 20 88.4 6.4 0.83 0.9994 Y=4212X+2152
100 943 3.8 0.75
10 74.2 8.1 0.75
S H 20 81.8 6.4 0.72 0.9994 Y=5232X-2432
100 91.7 3.7 0.80
10 76.7 8.0 0.72
SR B 20 84.4 6.8 0.83 0.9999 Y=12122X-5256
100 91.1 4.1 0.80
10 742 75 0.76
TRFUR B 20 81.5 6.3 0.78 1.0000 Y=6444X-1324
100 94.9 3.4 0.81
10 72.7 7.9 0.82
A DY G 20 87.7 5.9 0.82 0.9999 Y=4326X-2351
" 100 95.1 4.0 0.79
10 79.7 8.9 0.71
FRIRL P 20 89.3 6.1 0.75 0.9999 Y=7122X-3474
100 94.7 3.9 0.83
10 76.2 9.0 0.75
L] A R 20 88.0 6.0 0.74 0.9995 Y=5352X+1252
100 93.1 4.4 0.82
10 72.1 8.0 0.74
T L P 20 86.9 6.2 0.78 0.9991 Y=4362X+2132
100 95.0 3.8 0.71
10 78.7 7.6 0.74
TR RO A 20 89.3 5.2 0.71 0.9993 Y=7364X-5042
100 92.0 4.8 0.71




5 8 4 XIS, S5 BRSO 21 - B I ISk [R) B 0 2 R U i R O b XU e 2R LRI 6 P o 35
=25
T &Y TR F/(ugkg) T3 /% RSDs/%(n=6) MEs (n=3) AHOC R LM
10 76.1 8.4 0.75
TR R Pk 20 83.2 5.2 0.74 0.9994 Y=4222X+2132
100 90.4 4.4 0.73
10 70.6 8.9 0.83
IR 20 82.3 5.8 0.85 0.9994 Y=5412X-2422
100 95.5 4.0 0.84
10 78.4 7.4 0.77
SRR P 20 83.1 5.4 0.77 0.9999 Y=12152X-5126
100 94.6 3.6 0.76
10 74.6 9.0 0.77
TR R 20 82.2 6.3 0.76 1.0000 Y=6424X-1234
100 943 3.6 0.73
10 76.7 7.5 0.84
1Y el 20 81.7 6.4 0.80 0.9999 Y=4266X-2546
100 92.9 43 0.73
w , 10 72.7 8.0 0.74
. PRI i 20 88.9 6.9 0.79 0.9999 Y=7172X-3578
100 93.0 3.9 0.77
10 75.6 8.9 0.74
(7 e o 20 89.7 5.1 0.77 0.9995 Y=5432X+1256
100 93.1 49 0.82
10 77.6 8.0 0.71
T SR 20 86.7 5.2 0.80 0.9991 Y=4327X+2136
100 90.5 5.0 0.72
10 80.0 8.6 0.81
TR TFUR R A 20 84.5 6.6 0.82 0.9993 Y=7365X-5163
100 95.5 45 0.82
10 73.4 7.1 0.75
FAAR R TR 20 83.9 6.4 0.70 0.9994 Y=4174X+2189
100 92.7 45 0.82

B0V (matrix effect, ME); Y RIS AL X A HARY) W B, ug/L.
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