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Determination of 11 kinds of pesticide residues in tea by solid phase
extraction-gas chromatography-mass spectrometry

GUO Hong-Qin", ZHAN Lei

(Yongzhou Municipal Center for Disease Control and Prevention, Yongzhou 425000, China)

ABSTRACT: Objective To establish a method for the determination of 11 kinds of pesticide residues in tea by
solid phase extraction-gas chromatography-mass spectrometry. Methods The pesticide residues in the tea were
extracted with acetone, and the water was removed by anhydrous magnesium sulfate. The carbon/NH, solid phase
extraction column was used for on-line purification and enrichment, DB-17MS capillary column for separation
detection, with multi-ion reaction mode, and external standard method for quantity. Results In the concentration
range of 20~200 mg/L, the 11 kinds of pesticide residues showed a linear relationship with their corresponding peak
areas. The detection limit (S/N=3) of the method was between 0.001 mg/kg and 0.018 mg/kg. The blank sample was
used as the matrix to carry out the spike recovery test. The recoveries were between 72.0% and 93.2%, and the
relative standard deviations of the measured values (n=6) were between 2.35% and 6.34%. Conclusion This
method has high accuracy and stability, and has low detection limit, which is suitable for simultaneous determination
of multi-component pesticide residues such as organophosphorus, carbamate, pyrethroid and bactericide in tea
samples.
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s ARSNGB ER A LA AR 2 = SR EE L K
O3 T AR v 5 TR R TR S A ) ) At A 2R A )
Jif . BEHUSK ., B HUBHE T MR S s A, PR, [l
A, LIS IAE b Z R 25k B 1 [R] s R A

2 MHERE

2.1 UE5EHH
211 B
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SRTAENE . vE UK ST . SRR . FU AR |
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(1) R R 1 T o

N8 AR 2 B o S DT AR B, A 45 i A 24 %) i i
15 0 BC ) B G PR AR AR, JLrh, SEURIEEE . AU
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FELL 10 °C/ min FFZ 280 °C, {4 14 min; fA3EH: 7
1.0 mL/min, {E{REA; BARAAS, 40E =99.999%;
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Table 1 Retention time and qualitative and quantitative ions of 11 pesticide residues

=2 V] {4 B Bt [A] /min TE S EMEF
1 A 14.6 139 75 111 250
2 L 16.2 247 137 363 328
3 IR 4 i 17.7 181 165 166
4 R A R 18.5 265 181 349
5 SRR A 19.0 181 197 208
6 g Pk 21.7 166 126 152 221
7 HAETEIR(1-3) 21.9~22.3 163 206 226
8 AHBBR(-3) 23.0~23.4 163 165 181
9 AR (1-2) 26.0~26.8 167 225 181
10 Efi HUL 28.9 527 264 218 203
11 TR A 29.9 181 253 251 172
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Fig.1 Characteristic ion flow diagram of 11 pesticide mixed standard solutions
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Table 2 Linear range, correlation coefficient and detection limit of 11 pesticides

A 5y LM AHRZRH(r) K i B/ (mg/kg) JE 1 i /(mg/kg)
R Y=13484.2X-8975 0.9994 0.002 0.007
L Y=1770.0X-563 0.9989 0.010 0.033
IR A i Y=71290.0X-47231 0.9992 0.002 0.007
R R Y=13384.2X-5646 0.9992 0.008 0.027
A EE R Y=25319.5X-15987 0.9995 0.001 0.003
g H Jpk Y=2583.5X-1259 0.9981 0.016 0.053
AT AR Y=17267.5X-23561 0.9996 0.002 0.007
SAH AR Y=13769.7X-10236 0.9992 0.002 0.007
B H S Y=18705.4X-15674 0.9997 0.003 0.010
Efi JU Y=1186.9X-856 0.9984 0.018 0.060
IRE SR Y=7935.2X-6542 0.9992 0.006 0.020

w3 FIEREMERK R E R R (n=6)
Table 3 Recovery and precision of the method (n=6)
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Rl J AT AR BSOS 3G, BERIOK-P R 6 1k, 11 Fik SERE 1y, HMRR R, WORAEER R R, &

5 B AR [N Ry 72.0%~93.2%, AHXIFR AR 22 (relative 4 0.018~1.34 mg/ke, B TICHSEMESN, HAbA 245k 52
standard deviation, RSD)H 2.35%~6.34%( . 3% 3). JEFEAE 0.016~0.66 mg/kg Z (8] o SRATHE AR, 5
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