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Simultaneous determination of 18 kinds of organochlorine pesticide residues
in tea by multi walled carbon nanotubes combined with gas
chromatograph-electron capture detection
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ABSTRACT: Objective To establish a method for the simultaneous determination of 18 kinds of organochlorine
pesticide residues in tea by multi walled carbon nanotubes (MWCNTs) combined with gas chromatograph-electron
capture detector (GC-ECD). Methods The samples of tea were extracted with acetone, cleaned up with the
improved QUEChERS based on MWCNTs, separated by the Rtx-5 column, detected by electron capture detector, and
quantified by the matrix external standard method. Results Under the optimal experimental conditions, good linear
relationships were observed for all pesticides in the range of 0.01 to 0.10 pg/mL, the correlation coefficients (r) of the
calibration curves were greater than 0.99, the average recoveries of all pesticides ranged form 85.2% to 119.9% at 3
spiked leves, and the relative standard deviations (RSDs) (n=6) were 0.61%—6.77%. The limits of detection and the
limits of quantification were 10-18 pg/kg and 15-23 pg/kg, respectively. Conclusion The method has the
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advantages of simple operation, good accuracy and precision, and it provides a new method for the rapid analysis of

organochlorine pesticide residues in tea.

KEY WORDS: organochlorine pesticide; multi walled carbon nanotubes; gas chromatography; electron capture

detector; tea; QUEChERS
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P, H T 3RAS I %% (electron capture detector, ECD)fff
WEAKRE, AR ERE M. Tk, ARHEL
MR AETEXT S, TR R S ], 48 P TR 24 Ak
MWCNTSs ) QuEChERS 75k, 454 UM (A 3i%- L 14k
¥ M % (gas chromatograph-electron capture detector,
GC-ECD), #3774 h 18 R WL AR 25 22 5% B [R] s A6
D387 3k, DA R A5 i oo LA 24 22 5% BE PRt
WS

1 MR5RE

1.1 E5RF
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O EFE: Rtx-5 BANE €530 mx0.25 mm, 0.25 pm);

A N(LIEE =99.999%); Jiik: 1 mL/min; FEIE: #IRIE
FE 100 °C (f£4% 1 min), Lk 40 °C/min F}2] 160 °C, FELA
5 °C/min F}#] 220 °C ({43 8 min), #kifiiLA 4 °C/min T+
240 °C({#¥5 2 min), &JFLL 40 °C/min F}3 280 °C(E+;
2 min)o A AR, AU 10:1 (V1) AR
250 °C; KU g8 : 300 °C; FEREIAFH: 1 L.
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%58 MWCNTs A mICR A2, 251 A
20, 40, 60, 80 mg MWCNTs. Z5EH, Bi#E MWCNTs
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241 AMXER. BHERAZER
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Fig.l Mixed standard chromatogram of 18 kinds of organochlorine
pesticides (0.10 pg/mL)
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Table 1 Retention times, linear equations, correlation coefficients (), average recoveries, relative standard deviations (RSDs) and matrix
effects of 18 kinds of organochlorine pesticides (N=6)

min ZHe) ¥ rsps ¥ rsps T RsDs g
BICR/% /% RS /% BER% %

1 aNAAN 10.101  Y=6.40632x10°X+25836.9  0.9974 93.2 1.07 993 087 1057 121 630
2 AT 10428  Y=4.42195x10°X+35150.5  0.9981 94.3 093 1168 111 1129 214 -5.80
3 BAAN 10.890  Y=3.37442x10°X+20644.7  0.9971 98.9 1.05 106.4 087 1048 1.13  0.44
4 pINASAS 11.113  ¥=5.82351x10°X+30001.9  0.9968 99.2 130 1009 091 1153 076  3.00
5 HAMEE 11256 r=6.41111x10°X+53964.5  0.9932 96.6 079  109.6 534 1199 097 -1.40
6 OINANAN 11.841 Y=6.16642x10°X+27298.6  0.9976 85.2 0.91 949 343 1141 136  5.80
7 R 12.630  Y=5.00940x10°X+25387.4  0.9987 101.9 136 1047 086 1146 137 -7.90
8 & 13.447  ¥=6.02413x10°X+43161.9  0.9968 97.3 121 1022 557 1099 098  1.80
9 B 14.653  Y=7.81271x10°X+29660.6  0.9964 99.4 081 1017 677 117.6 142 320
10 g5t 17212 Y=7.00599x10°X+25035.6  0.9986 96.6 083 1019 506 1157 1.3 220
11 Jii-52 17.962  Y=7.41629x10°X+28349.5  0.9985 96.0 0.68 111.5 634 1144 099  3.60
12 p,p’-DDE 19.029  Y=8.01177x10°X+22556.9  0.9996 99.8 226 1023 498 1196 1.16  1.40
13 K BRI 19.233  ¥=5.62043x10°X+132519.0  0.9990 110.0 351 1177 132 1121 246 —150
14 pp-DDD  21.739  Y=5.84100x10°X+15017.4  0.9989 97.6 0.61 99.7 271 1117 112 7.40
15  o,p’-DDT 21,993  Y=6.56247x10°X+25344.4  0.9986 96.2 091 1019  3.69 1124 093  3.90
16 BiFHEEREE  24.246 Y=6.86222x10°X+52466.9  0.9978 98.8 236 1014 338 1098  1.08 1.60
17 p,p’-DDT 24505  Y=6.94327x10°X+44384.4  0.9982 109.2 149 1117 176  111.1 082 —0.24
18 HETHTER  28.505 Y=3.42062x10°X+2441.28  0.9960 97.1 1.13 1048  2.51 109.6  1.89  9.20
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