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Determination of 9 Herbicide Residues in Tibetan Tea by Gas
Chromatography-Tandem Mass Spectrometry with Filtration and
Purification
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Abstract: A rapid detection method for 9 herbicide residues in Ya'an Tibetan tea has been established. The sample was
extracted by shaking with 0.5% acetic acid-acetonitrile, and the extraction solution was filtered and purified through a
syringe packed with multi-walled carbon nanotubes (FeN-MWCNTSs) and lipid and protein adsorbent (LPAS). The
supernatant was concentrated to near dryness under a nitrogen stream and reconstituted in acetone. The sample was
determined by gas chromatography-tandem mass spectrometry using matrix-matched calibration curves with external
standard methodology. The results showed that the 9 herbicides had good separation under optimized conditions. Within
the range of 0~200 pg/L, 9 herbicides had good linearity, and the determination coefficients (R%) were all greater than
0.999. At three spiked levels of 5, 10, and 50 pg/kg, the average recoveries of 9 herbicides in blank Tibetan tea were
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80.25%~117.01%, with a relative standard deviation (RSD) of 2.56%~8.91%. The limits of quantification were 2~5
ng/kg, and the matrix effect ranged from 5.9% to 45.6%. The established method can meet the requirements for pesticide

residue detection, and is suitable for rapid detection of 9 herbicide residues in Ya'an Tibetan tea.
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B, A 10 mL K, I® IR 215 15 mL 0.5% &
MLHE MeSO, PSAN  C, LPAS o M-C RS, 30 min Jil AT AL B A
_ MWCNTs (47 6 g TKWIMREE, 1.5 g BERAHN)4 000 r/min 50>
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Table 2 Retention times, quantitative ion pairs, qualitative ion pairs, and collision energy for 9 pesticides

=2 R FR PREABH)/min  EEETFX/(m/z)  RiEREREV  EME T/ (nz)  RiERER/eV
1 [ 5.547 265.9/133.0 40 265.9/230.9 15
2 F5 2 5.561 214.9/58.1 10 214.9/200.2 5
3 P& 6.257 187.1/159.1 25 173.1/145.0 40
4 SUBKR 1 iR 6.561 300.9/223.0 25 298.9/221.0 20
5 FABR T 7.241 303.0/273.0 15 301.0/271.0 10
6 = A ek 7.279 190.0/126.1 10 190.0/75.0 20
7 EE 7.614 171.0/99.0 20 169.0/97.0 20
8 FA 8.311 316.6/286.6 15 235.9/172.9 25
9 Ef FL 9.742 159.1/77.0 25 159.1/103.0 15
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Fig.1 Total ion chromatogram of 9 herbicides (0.2 ng/L)
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Fig.2 Effect of different extractants on recoveries of 9
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Fig. 3 Effect of different extraction temperatures and

times on recoveries of 9 herbicides in Tibetan tea
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Fig. 4 Effect of different purification volumes on

recoveries of 9 herbicides in Tibetan tea
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Fig. 5 Effect of different purification columns on

recoveries of 9 herbicides in Tibetan tea
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Table 3 Linear ranges and limits of quantification for 9 pesticides in Tibetan tea
5 R TR B Sy R M/ (ng/L) ERBR/(ug/ke)
1 [iEZhes y=304.68x +2.18 0.999 6 0~200 2
2 F5 A y=281.51x + 10.94 0.999 6 0~200 2
3 KELIR y=210.96x + 14.39 0.999 5 0~200 5
4 SRR B y=934.79x + 114.31 0.999 8 0~200 2
5 PRk y=493.94x + 14.52 0.999 4 0~200 5
6 AR y=224.35x + 35.40 0.999 6 0~200 5
7 WAz y=T3434x +76.19 0.999 7 0~200 5
8 Rk y=379.73x + 107.42 0.999 5 0~200 5
9 Efi E y=224.02x — 75.72 0.999 3 0~200 5
232 IR AR EH B SR R A A GB/T 27417—2017°" iy

RS AR G . w5 3 MR EEAKE (5. 10,
50 pg/kg) TR GARMES IR, 5 “1.2.17 TFATHTAL
P, GC-MS/MS i, 5 ansk 4 fFrgi]. Rrha] I,
9 b A 245 1 45 2 I HP A - 24 IRy 80.25%~
117.01%, AH X5 il 22 (RSD) N 2.56%~8.91%, H:

TR UEER .
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R4 IMRABEFEFIKERIMENERESHEEE (n=3)
Table 4 Accuracy and precision of 9 pesticides at 3 spiked levels in Tibetan tea (1=3)
e i 5 ug/kg 10 pg/kg 50 pg/kg
SRR % RSD/% S EICR Y RSD/% S EICR Y RSD/%
1 e S 81.87 4.80 89.26 5.41 93.31 7.82
2 75 L 98.66 5.16 105.0 3.75 105.09 3.30
3 KELFR 80.25 8.88 87.13 8.61 91.31 8.91
4 SATRAR g 94.36 473 95.43 5.64 105.56 2.56
5 TR BTk 84.61 4.82 93.95 6.61 97.80 3.48
6 AR 84.33 4.97 89.33 3.84 93.95 3.13
7 MEE 117.01 7.41 84.22 4.18 85.65 3.55
8 F T 92.28 3.15 83.28 7.26 101.66 422
9 Ef 89.45 6.29 88.97 6.28 107.36 5.16

IME|} 20%~50% I, Ay S5 BE B 2000 5 >4 ME{E
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Fig. 6 Matrix effect of 9 herbicides in Tibetan tea
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