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Simultaneous determination of 16 kinds of pesticide residues in
substitutional tea by gas chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for simultaneous detection of 16 kinds of pesticide residues in
substitutional tea by gas chromatography-mass spectrometry. Methods Substitutional tea samples were extracted by
acetonitrile and then purified by 25 mg primary secondary amine (PSA) and 150 mg MgSO4. Analyte protectants
were added to compensate the matrix effect. The gas chromatography-mass spectrometry was used to determine 16
kinds of pesticide residues in the samples. Results The calibration curves for 16 kinds of pesticide residues were
linear within the range from 0.005 to 0.400 pg/mL with the correlation coefficients all greater than 0.98. The limits of
detection were from 0.003 to 0.007 mg/kg and the limits of quantitation were from 0.011 to 0.022 mg/kg. The average
recoveries obtained from 3 spiked concentrations (0.04, 0.10 and 0.40 mg/kg) were from 80.2% to 104% with relative
standard deviations (RSDs, n=6) ranging from 3.4% to 12.4%. Conclusions This method has simple and rapid

sample processing, high sensitivity and selectivity, and good repeatability, which is suitable for simultaneous
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detection of multiple pesticide residues in different substitutional tea samples.

KEY WORDS: substitutional tea; gas chromatography-mass spectrometry; pesticide residues; simultaneous

detection
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Table 1 Quantitative and qualitative ion pair and collision energy of 16 kinds of pesticides

Fa=2 P2 2R FEEE T miz(RTERE R /e V) ENEETXF mz(RETEBE R /e V)
248.0—213.0(20) 251.95217.0(20)
1 TR 249.95215.0(20)
249.9—179.0(30) 248.0—177.0(30)
121.0—-103.1(15) 149.9-121.1(5)
2 T 121.0—77.0(20)
121.0—-93.1(5) 102.9—77.0(10)
\ 110.0—64.0(15) 152.0—110.0(10)
3 R 110.0—63.0(25)
110.0—92.0(10) 111.0—64.0(25)
155.9—-110.0(5) 155.9—79.0(20)
4 AR AR 109.9—79.0(15)
125.9—579.0(5) 109.9—95.0(10)
\ 157.9—-114.0(5) 138.9—597.0(5)
5 R 157.9—97.0(15)
157.9—81.0(15) 125.9—65.0(10)
- 127.1-95.0(15) 97.0—82.0(10)
6 AT 127.1—109.0(10)
192.0—127.1(10) 109.0—79.0(5)
‘ 121.0—47.0(30) 128.9—65.0(15)
7 L 121.0—65.0(10)
260.0—75.0(5) 230.9—128.9(25)
218.9—183.0(5) 180.9—145.0(15)
8 [ AVAVA 216.9—181.0(5)
182.9—5147.0(15) 216.9—145.0(15)
) 88.0—72.9(15) 113.9—81.0(15)
9 VA R 1 88.0—60.0(5)
169.9—93.0(10) 169.9—65.0(20)
283.8—248.8(15) 281.8—211.9(30)
10 INEAR 283.8—213.9(30)
248.9—214.0(15) 285.8—250.9(15)
92.9—-63.0(10) 86.9—86.0(5)
11 IRE 86.9—46.0(15)
124.9—47.0(15) 124.9—79.0(10)
149.1-121.1(5) 149.1—-77.1(30)
12 LNED 164.2—149.1(10)
149.1-103.1(15) 164.2—103.1(25)
216.9—181.1(5) 218.9—183.1(5)
13 ) S AVAVA 181.0—145.0(15)
183.0—147.0(15) 181.0—109.0(30)
181.0—145.0(15) 218.9—183.1(5)
14 N SAVAVAN 216.9—181.0(5)
183.0—147.0(15) 181.0—109.0(30)
‘ 230.9—185.0(5) 230.9—175.0(10)
15 T B 230.9—129.0(20)
152.9—597.0(5) 141.9—81.0(10)
235.0—141.0(30) 297.0—239.0(20)
16 FAM R 249.0—214.0(15) 295.0—237.0(20) 237.0—143.0(30)

329.9-5223.9(10)

329.9-329.0(10)
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Total ion chromatogram of 16 kinds of pesticide residues
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Fig.2 Comparison of extraction recovery rate of 16 kinds of pesticide components by 5 kinds of purifying agents (n=3)
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Table 2 Correlation coefficient of use of 4 analyte protectants

Fa=2 REGLFR ZIEAR MR TR A IR ZIEmAR R 1 IR 2
1 AR 0.9923 0.9951 0.9968 0.9978
2 T 0.9359 0.9957 0.9304 0.9978
3 FRA 0.9236 0.9912 0.9206 0.9984
4 AR 0.9333 0.9577 0.9547 0.9945
5 KR 0.9315 0.9935 0.9592 0.9964
6 AU 0.9120 0.9987 0.9754 0.9974
7 e 0.9507 0.9954 0.9372 0.9972
8 T AVAVA 0.9740 0.9959 0.9611 0.9968
9 PR 0.9395 0.9356 0.9557 0.9984
10 INEAK 0.9835 0.9970 0.9988 0.9947
11 SRR 0.9392 0.9762 0.9266 0.9984
12 NEY: 0.9195 0.9934 0.9584 0.9993
13 B-ININAN 0.9803 0.9941 0.9602 0.9968
14 NZAVAVAN 0.9746 0.9901 0.9673 0.9976
15 T 0.9635 0.9967 0.9524 0.9982
16 FHAM SR 0.9644 0.9233 0.9645 0.9961

®3 16 HRAZENREBIE, HXRK. BWHIR, TR

Table 3 Retention time, correlation coefficient, the limits of detection and limits of quantitation of 16 kinds of pesticide residues

b= AR 2R £ B4 15} 8] /min AR ZEL(r) LOD/(mg/kg) LOQ/(mg/kg)
1 HAK 6.362 0.9878 0.004 0.012
2 T 6.825 0.9978 0.004 0.012
3 FR A B 6.845 0.9984 0.005 0.018
4 AL IRIR 6.846 0.9945 0.005 0.018
5 KL 7.032 0.9964 0.004 0.013
6 A 7.381 0.9974 0.003 0.011
7 R b 7.511 0.9972 0.005 0.017
8 [ AVAVA 7.647 0.9968 0.003 0.012
9 PR 7.734 0.9984 0.007 0.022
10 A% S 7.783 0.9947 0.005 0.017
11 SRR 7.802 0.9984 0.006 0.021
12 5 A JE 7.845 0.9993 0.004 0.013
13 B-INANIN 8.032 0.9968 0.003 0.011
14 AVAVAN 8.153 0.9976 0.004 0.013
15 T 8.165 0.9982 0.006 0.019
16 TR SR 8.226 0.9961 0.005 0.016
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FRAE 0.003~0.007 mg/kg 2 [8], & EBRAE 0.011~0.022 mg/kg Z[A], ASIFRACE AT I, R 6 OTAT, S5 RN 16
352 pAREl R Feorh R A Tl A 25 BT B BN AE. 80.2%~104%:2 1), AH X g v {22

FBAEFESS)  MIRLCRAS) . ()RS AT (relative of deviation, RSD)TE 3.4%~12.4%2 [, K& %5 il
SR EREAK(0.04 mg/keg). H1(0.10 mg/kg). 7E(0.40 mg/kg)3 VRS BLUE, 4553 4,

F4 16 MRAKZENEWRMIGEE

Table 4 Recovery and precision of 16 kinds of pesticide residues

MZ A 3% /0, A U =0
K2y TN/ (mg/kg) PR % — A A HE AR 22 /% _
Eyia Mt EJUP:S Eyia Ml FMIE
0.04 85.5 98.1 93.1 8.9 7.8 8.1
FLEE 0.10 91.1 101 86.9 7.8 8.5 7.4
0.40 823 94.9 90.7 6.5 9.6 52
0.04 81.6 81.8 82.8 10.3 9.8 6.9
T 0.10 84.3 90.6 86.4 8.9 6.7 8.1
0.40 86.9 94.1 87.4 7.9 5.4 45
0.04 90.5 81.7 81.7 8.8 7.9 47
HR A 0.10 84.7 87.9 86.7 8.6 7.5 8.4
0.40 86.7 95.7 88.6 7.6 6.8 3.5
0.04 80.3 81.5 81.5 12.4 10.5 9.9
AR R 0.10 80.7 82.3 80.2 113 11.4 10.4
0.40 81.7 84.1 80.7 10.1 8.9 8.4
0.04 81.9 90.7 91.2 8.5 8.4 8.5
KW 0.10 84.9 91.5 88.7 7.4 6.8 7.4
0.40 89.4 89.9 85.7 6.8 7.1 6.8
0.04 91.8 90.3 95.1 7.9 8.8 8.5
AR 0.10 83.6 91.5 90.8 8.9 9.1 8.7
0.40 94.8 87.8 81.6 6.4 4.7 6.8
0.04 81.4 82.4 84.8 9.8 8.5 7.4
LiEE AT 0.10 83.6 83.1 85.7 7.9 7.4 7.6
0.40 94.8 81.7 88.9 8.8 6.8 8.1
0.04 89.9 88.8 81.4 8.5 49 7.1
i AVAVAS 0.10 95.4 89.1 82.3 6.4 5.2 5.7
0.40 97.4 83.4 87.5 5.3 3.4 3.4
0.04 85.7 91.4 102 6.8 8.5 6.9
PR R T 0.10 84.9 89.2 88.9 7.9 10.4 8.7
0.40 81.7 88.3 101 6.4 5.8 6.1
0.04 91.4 103 88.1 8.5 4.7 5.7
NEH 0.10 95.8 104 89.7 7.8 4.9 5.9
0.40 91.7 99.1 91.4 6.4 8.1 9.1
0.04 80.4 81.4 80.6 10.4 9.9 10.1
IRR 0.10 81.5 80.8 81.7 12.1 10.4 9.4
0.40 80.9 81.6 84.9 10.7 8.7 11.2
0.04 87.9 84.7 85.9 8.5 8.5 10.5
CAEp 0.10 89.6 86.7 84.6 7.9 8.7 10.7
0.40 85.7 81.9 81.1 6.8 6.7 9.4
0.04 98.9 103 89.8 7.5 8.1 8.7
) A AVavay 0.10 81.5 96.7 87.9 7.9 7.6 8.4
0.40 95.7 95.4 88.7 6.9 6.8 7.6
0.04 84.7 84.1 913 8.1 7.1 6.9
T AVAVAN 0.10 87.8 86.7 87.4 6.4 7.8 6.1
0.40 91.8 89.7 92.8 4.6 8.2 3.7
0.04 87.4 85.9 85.9 8.5 9.1 8.5
FE T R 0.10 89.7 86.9 81.9 7.1 8.7 7.1
0.40 94.8 88.7 94.1 5.2 6.4 5.1
0.04 84.6 82.4 88.8 6.8 7.1 5.7
ETERE SN 0.10 91.5 83.1 91.5 5.7 4.5 4.6

0.40 89.7 82.6 92.8 3.9 3.8 8.2
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Table S Test results of substitutional tea samples
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