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A LC-MS method for detection of thiamethoxam residue in pepper
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Abstract: The LC-MS/MS equipment was used for the detection of thiamethoxam residue in the peppers. The matrix

effect (ME) was studied, and the extraction methods of homogenization and ultrasonic, the purifications with SPE columns

and PSA tubes were compared using acetonitrile as extraction solution. No matrix effect was detected. In spite of simple op-

eration and high efficiency, ultrasonic extraction is outperformed by homogenized extraction in spiked recovery. PSA tubes

were selected in purification over SPE column due to faster operation and less organic solvent. By applying homogenized ex-

traction and PSA tube purification in the pre-treatment, LC-MS accurately detected the thiamethoxam in pepper with detect

limit of 0. 008 pg/g.
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FTRMC N R A, AT IR, O (Mg
af) WR (gka) 2K (k) A (o
afi) Yy B E 25 A2 T, Ak 3
CNWBOND NH,-SPE U 162235 /3 w8
HRFRAESL A ] Sigma A F]
1.2 ¢ &8

TR A ( TQS-Micro , Waters 23 F) ™= i) | /&
HATIEAHL(T18, IKA A E] ™ i) (A1 2Uk i AL (SH-
720, Ashoo /A R = i) R AM-1T WL AR e B T (UV-
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WA T ) 153 22— RS- (AUX220, 5 3 A
PR
1.3 WHREH
1.3.1 &R A4  ACQUITY UPLC® BEH
C18 RN AHCIER (1.7 pm,50 mm X 4 mm) , ]
ANTRVHE B B 2 AR 4l 7K (0. 019% FF R +0. 05% 4
K) (& 1) MM, Wi 0.4 ml/min, R
30 C,
1.3.2 RmigEueime HOEK(ERE=1:1)
BEi 0. 1 wg/ml BE AR R L HEHERE , ESI+ES
TAL, BT 3.0 kV, Bi%5 514 600 L/h, £} 5

FN M =291.7, & m & F 211, #EFLH & 40 V, il
AR 10 eV EMEE T 181, HEFLHLIE 45 V, Rl fE fig
i 25 eV, M T E T HEE R, /R, =6. 3,

x1 EH;ERE
Table 1 The gradient of the mobile phase

Fif 6] (min ) LA (%) KB %)
0 20 80
3.2 80 20
4.0 20 80

1.3.3 AREd & H4E  FRIX 10. 00 mg HE HUBR bR
i SRR EAEE 100. 00 ml, VENARMERE 5,
ol FH B AR 4l 75 22 OBV T B8 25 R A A BV AR
FEAit 25 W BC 1 &R 2 ¥k B SH 0.005 pg/ml, 0. 010
pg/ml 0. 020 pg/ml, 0.050 pg/ml, 0.100 wg/ml,
0.200 wg/ml 0. 500 wg/ml FiY kxR v R K il V6 b
e

1.4 HEmibiE

141 FmAE LGRS HEE R EEH
WP A B AR B PR B (MRL) 0. 2 mg/kg M A # P
[ Fe R 5% B FR 0. 5 me/kg' ™ BERE 3 MR v
A 0. 05 mg/kg 0. 20 mg/kg 1. 50 mg/kg, BFok{a
ZLAA T ML G0, B (kT AR AR AR BGHEA 7 55 o o
RABEA)H BRI 25.00 g, il A 40 ml Z 0%, H
PR S 2 B IR, A1 )
1 mln,ﬂ?ﬁfg{}i{?ﬁ@c{@, 10 min J5# 7 20 min, At
PG W AR LR BRA R

1.4.2 HMATOHERESES AL Fik—.
BEUSHIRA Y1 E A 6 g NaCl 19 100 ml
A2 R 1 min, #'% 15 min 5K
FVE W10 ml, €K E T, H AW be-H O
(99 1)IRARERE S5 ml, 5T ke-H Bz
(99 :1){RA W Wk ¥k NH,-SPE # B H: | 8% ik
P& IO A FE IO Ji WG AR R e W, P 15 ml TR
BW VRV Mk KR E WAL EiE T 5 H
B, ERRE 2 ml, R, R R EUS IR
EW itk B A 6 g NaCl Fl 4 g /KB BREE 19 B
ZERE PR 1 min, BCEIEW 15 ml il A PSA
AL INZEIR AT 1 min, ## E 5 min, BV 10
ml JEZE F 3 T (AL e U ) , 1
W ERE 2 ml, IR,
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Table 2 The matrix effect (ME) by using two extraction methods

18 ol W N RS BF4S
(pg/ml) ME(n=5)(%) RSD(%) ME(n=5)(%) RSD(%)
0.005 91.8 2.82 91.0 3.73
0.010 94.0 4.76 91.8 3.02
0.020 88.8 2.17 91.6 3.98
0.050 85.8 4.83 86.6 4.66
0.100 84.6 3.51 82.8 3.86
0.200 83.2 4.98 81.4 4.56
0.500 81.4 3.54 79.2 5.81
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Table 3 The spiked recoveries of samples by two extraction meth-

ods

ppgpg VRIS PSIRRCE - RsD (%)

SE 4 0.05 93.11 2.90
0.20 83.30 5.52
1.50 76.63 4.66

T I 0.05 81.67 4.20
0.20 70.77 1.73
1.50 69.06 4.27

x4 AEENFTENERMEILE
Table 4 The matrix effect (ME) by two purification methods

W oy e i SPE #F PSA &
Crg/mD)  yp(n=5)(%) RSD(%) ME(n=5)(%) RSD(%)
0. 005 91.0 3.73 90.9 2.62
0.010 91.8 3.02 90.2 2.87
0.020 91.6 3.98 85.1 4.09
0.050 86.6 4.66 83.7 3.78
0.100 82.8 3.86 82.6 5.33
0.200 81.4 456 79.4 3.62
0.500 79.2 5.81 77.5 4.01
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Table 5 The spiked recovery of sample by two purification methods

PSA 3 [ A1 20 BRA S ARE T 41, A 18 B e TPRREE PRIRRIGCE  RSD(%)
M, FEFE PSA PEHEATRESAHL (mey/ k) (%) (»=3
2.5 ugfﬂ“%%%iﬁ@&ﬁ&*ﬁﬂi Hﬂg& PSA # 0.05 98.33 6.76
iz B8 L3 O Ak 19 Ay A PR R g ST ) 8 - 020 88.03 2.61
FAFAT B E R BB U i A M S T A 1.50 76.17 4.90
FRc e 2 (1 B 2) , WE R FEZY 0. 53 min SPE 0.05 93.11 2.90
A 3 min AN SE R HT, R* S 0.999 7, 1E 0.20 83.30 5.52
0.005 ~ 0.500 wg/ml £& 1 % & B Ui, 6 H R 1.50 76.63 4.66
0. 008 wg/g,
_ 0.53
100 ﬁ%%’%M*:zl 1
0 1 1 1 1 1 J
S 100 - 0.53
& A%F%%M*:m
_;’_{ 0 1 1 1 1 1 J
= 0. 053
A BB
0 1 1 1 1 1 J
0.5 1.0 1.5 2.0 2.5 3.0 3.5
£ B 5] 8] (min)
E1 BhABEFEFREAEFREA

Fig.1 Daughter and total ionic chromatography of thiamethoxam
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Fig.2 Calibration curve of thiamethoxam
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