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Table 1. Summary of blank soil properties

Analytical item Measured value

Organic matter 1.78%
pH 7.90
Soil texture Clay
Sand 24.0%
Silt 35.5%
Clay 40.5%
CEC 15.4 cmol/kg
Bulk density 1.47 glem’
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ZEETAFRZER 1 (R—) - GC-MS/MS
FBE VLA S AR Fy 5~500 pg/L -
GC-MS/MS 73472 195 Tl B2 R nfs 1 4
v EHEE S AR 10 K 40 pg/kg o i
TUREREBCREE (n = 3) - INRER
10 pg/kg BF - 195 F 2 €€ 0] g R A A
64.5~115.6% - #tH ¥ £ % fF{ 2= & /MR
20% o ININIREE Ry 40 pg/kg FF > 195 Fli
SE[E|R A 60.1~119.1% » FHE FE AR
FEAE 10% LUK o
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ik (proficiency testing, PT)

K% I P e B %
S BN 1974 SRR LEERD  HES
TETR B BT b A AR B EL TR - (IR
R ERRME o DR SR B — (T S
TR 53 B 1l 0 58K AT T
(IS (GC-ECD) 2 b I #6128 5 45
BN 1720 s (5 5 SRR
BT - Bk 10 Ge-Ms/
MS HIF # @i 8 — 1% (specificity) "
1) o ] FH RN o - B % B SR TR R S AT

Summary PT Performance Evaluation Report

Organochlorine Pesticides in Soil

Reported PT
Result

4,4'-DDD 221 pg/kg
4,4'-DDE 123 pgrkg
4,4'-DDT 91.6 pg/kg
Aldrin 49.7 pglkg
alpha-BHC 87.6 pg/kg
alpha-Chlordane 314 pg/kg
beta-BHC 67.6 pg/kg
delta-BHC 266 pg/kg
Dieldrin 67.3 pg/kg
Endosulfan | 267 pg/kg
Endosulfan Il 276 pg/kg
Endosulfan sulfate 150 pg/kg
Endrin 180 pg/kg
Endrin aldehyde 116 pg/kg
Endrin ketone 146 pg/kg
gamma-BHC(Lindane) 284 pg/kg
gamma-Chlordane 94.9 pg/kg
Heptachlor 36.8 ug/kg
Heptachlor epoxide 145 pg/kg
Methoxychlor 138 pg/kg

520 ERA (Environmental Resource
Associates) FTER .. + P E RS R LSERE
JTHEGER - HAGREUR » 20 HARAELE
Z-Score FEEHMEE/NA 2 » Hp 18 HAK
AREHE Z-Score FEEMEFEE/NR 1 (H
—)  HURK BN EERIT LA
ARl -

e

9~ HEREERR Sl

3

ML T T B RS AR
SERRRE AT A - FYEEE A~ T
FEER B RERACES I - R

Lot Number D100-728

Satisfactory Performance
Range z Score  Reported Method Evaluation
154 - 360 -0.707 NIEA M193.00C  Satisfactory =
87.9-190 -0.62 NIEA M193.00C  Satisfactory =
54.9-173 -0.756 NIEA M193.00C  Satisfactory =
32.3-67.4 -0.0156  NIEAM193.00C Satisfactory =
50.9 - 142 -0.387 NIEA M193.00C  Satisfactory =
219 - 442 -0.296 NIEA M193.00C  Satisfactory =
44.2 - 106 -0.492 NIEA M193.00C  Satisfactory =
173 - 393 -0.308 NIEA M193.00C  Satisfactory =
47.0-95.5 -0.327 NIEA M193.00C  Satisfactory =
148 - 406 -0.159 NIEA M193.00C  Satisfactory =
159 - 402 -0.076 NIEA M193.00C  Satisfactory =
73.0-219 0.111 NIEA M193.00C  Satisfactory =
105 - 240 0.225 NIEA M193.00C  Satisfactory =
73.0-214 -0.782 NIEA M193.00C  Satisfactory =
114 - 330 -1.4 NIEA M193.00C  Satisfactory =
186 - 439 -0.447 NIEA M193.00C  Satisfactory =
62.7-125 0.0817  NIEA M193.00C Satisfactory =
26.1-70.2 -1.03 NIEA M193.00C  Satisfactory =
92.8 - 196 0.026 NIEA M193.00C  Satisfactory =
43.7-190 0.576 NIEA M193.00C  Satisfactory =

BE— - 250 ERA FTEfic TEPERIRZERDAHER -
Fig. 1. ERA PT performance evaluation report.
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PPDB (Pesticide Properties Data Base) ® ¢
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(field half life) 1K Ky 45 K » &=k
180.7 K ©» HHE ARSI © 4.4-75
TEuh ~ 44- MK E SFHAE (vry
persistent) » {EEREEHA BIHEL - L L 9
TEER] » A LR iR o HURFEE AR TR
Ry 23.68 ng/kg » (KA AR 135 Y4
HIREHE 40 pg/kg Vo NGB R TR
H Ry 37.84 pg/kg BRI 1335 QE
HIAZHE 3000 pg/kg (total DDT) K hN%EA
EREESLEHEH] (CCME) 700 ug/kg (total
DDT) "7+ 10 f g ST - A 2 fFER T
TGS b T - LhIR 2014 EFIEEE
MERHTEERAREREER R
200 i G AR FH - R AR L - AR Y
TR Ry 13.5% (B & E ND~3.2

& 4
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ng/kg) - HRBRREFHERELE 1% (B
$4 B i ND~6.24 pg/kg) ¥ -

10 + B AR b R EE TR b X
B DIBRECH T HP ERH 7 K% -
HH I R A Y 11.20~50.80 pg/kg © HK
W e ik a2 s 6 K - AR HIRE
FEE 6.70~51.12 pg/ke Ay = FE0k
Syl 4 R RRHIRE R 4.54~154.20
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Gas chromatography-tandem Mass
Spectrometry and Ultra Performance
Liquid chromatography-tandem Mass
Spectrometry for the Simultaneous
Determination of 352 Pesticide Residues
in Soil

Nien-Hao Shih', De-Mei Hsu', Tsyr-Horng Shyu', Chien Chu'"

Abstract

Shih, N. H., Hsu, D. M., Shyu, T. H., and Chu, C. 2019. Gas chromatography-tandem mass
spectrometry and ultra performance liquid chromatography-tandem mass spectrometry for the
simultaneous determination of 352 pesticide residues in soil. Taiwan Pestic. Sci. 6: 1-36.
Pesticides are applied widely in agriculture to protect plants from disease, weeds, and
insect damage. As diverse classes of pesticides exist, conducting a credible risk assessment
requires the use of multi-residue methods that allow for pesticide residues to be accurately
and simultaneously measured in soil. Accordingly, the purpose of this study was to estab-
lish a multi-residue method which is capable of assessing the risk of various pesticides
used in agricultural soil. To test the efficacy of our proposed method, we extracted soil
samples using automatic Soxhlet extraction. A total of 195 and 157 pesticide compounds
were analyzed by GC-MS/MS and UPLC-MS/MS, respectively. The matrix-matched cali-
bration range for GC-MS/MS was 5~500 pg/L, and the average recoveries of the 195 pes-
ticides analyzed by GC-MS/MS at two spike levels (10 and 40 pg/kg) were 64.5~115.6%
and 60.1~119.1%, respectively, with relative standard deviations (RSDs) of less than 20%.
The matrix-matched calibration range for UPLC-MS/MS was 2~200 pg/L, and the average
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recoveries of the 157 pesticides analyzed by UPLC-MS/MS at two spike levels (4 and 20
ng/kg) were 64.3~115.4% and 63.6~110.0%, respectively, with RSDs of less than 20%.
The established analytical method participated in the proficiency testing of organochlorine
pesticides in soil held by Environmental Resource Associates (ERA). Results showed that
20 organochlorine pesticides passed proficiency testing, which also revealed that our pro-
posed method is suitable for the detection of organochlorine pesticides in soil. Therefore,
the method is likely to be useful in the analysis and assessment of pesticide residues in ag-

ricultural soil.

Key words: soil, pesticides, GC-MS/MS, UPLC-MS/MS



