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ASE NG5 A0 A< G (A O IR I £F 4E 8 ) A
HArb &Y A AR A S e — D, F1 BDMC %
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Fig. 1 Effect of the solvent of QuEChERS extraction on

recoveries of target compounds
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Table 1 ~ Comparison of spiked recoveries for targets using
different sample extraction methods
B FEAA AR TR 2 (% )
HAr9y
ASE UE QuEChERS

TAER 64.9 86.2 100.7

TR 67.5 84.2 91.9

T g 54.7 82.5 89.1

25 13 85.1 92.4 100. 4

SN 52.6 77.1 83.0

K R 43.4 71.0 76.3

HA 78 0.5 82.3 108.7

=R 77.6 92.0 97.6

T K 0.0 4.7 27.5

TR K SN 31.1 100.0 101.9

Th K IR 81.1 137.8 121.0

R 60.7 84.1 93.2

DEAN 34.1 94.7 88.1

SEZNLA 44.8 87.6 102.9

T e 56.0 92.6 92.4

S 65.7 77.0 90. 6

AL 63.6 91.3 86.7

MR 0.3 97.0 89.2
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BN AN S 3 Vo IR ISR AT B R A R (27. 5% )
EATE SR A 7 B A, o8 75 585 BRI R [ 5 %6 Al 1o 28
121.0% fHIA7E E %35 BN (16 2) o B, AT LU
Tof K Tofs KA RT 3of  BI A — 2 S R AR T
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recoveries of aldicarb and aldicarb sulfoxide
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W, 13305 B AR R ZMETE I Stk AH G R B AT 5
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S AKHESE E EPA Jrik T4 H AR 5 A

BRLERIFR 2, 7E 10 pg/ke 19 LRGN BE /K-

AT 8 YWV-AT L5, A AT FREAw 22 (RSD) 7E 2. 0%
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42 HbsiZebyims] | I 5fe G R 40 KR Bk 35

EIUL T A O S0 1 TLPYLLHE AR R
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AR el e g (AR R TI BOFATRE STLS2) i
PR 10 pe/ke, SERR AR WL 3. SRR H
B0 K OB AR K22 B AF A3 B R A s ]
WA 63.6% ~114.7% ,FEAH R /AT I EER
SEAIAR TSR 5 TR S AN T AR T
FAZR I BB PR P G e e e AR, =
W SELE o3 B SR A IR [ i R Dy 13.2% ~ 145.3%
WG R HERRIARSE, W AR A P R A S 1A
TR [ISRAN g 19. 9% 1 DU 1| 4565+ i 44
P2 IR A ] 74. 0% 5 FAEEE 1 22 AT I )
TE S Fft LR R RE A AR (B A AN AR, B i A
N 21.3% o PN, FESEBAAE i e vh B 5E 00 5 18
B BT RN 25 R 5

3 &5k

ARICAEXS . ASE \UE il QUEChERS = i 2 X
TiE R AL AR AL T QuEChERS 3542 HL 13
RS e 18 i e 2 ik YRR A — MR R 24 1 05 12
ALJG ) QUEChERS 751 5 ASE | UE A Hb 42 BUsk
SREEHAR 17 Fp 2 43 IR TE 76.3% ~121.0% 2
TE1) o6 2K [T T 3 th A WA 9 5, s T L TR i
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Table 2  Linear ranges, regression equation, correlation coefficients, detection limits and precision of target compounds

Hir¥ LMEVEH (ng/L) o] 5 7 MIERE(7) Ik B (pe/kg) RSD (%)
7 H 0.1~100 y=0.9927x +0. 0135 0.9999 0.010 5.4
TR 0.1~100 y =0.7924x —0. 0095 0.9991 0.020 8.7
T 0.1~100 y =1.4403x —0. 0659 0.9980 0.025 11.0
25k 0.1~100 y=1.0581x —0. 0001 0.9986 0.030 8.1
S 0.1~100 y =0.9545x —0. 0239 0.9996 0.020 9.7
R, 0.1~100 y=1.3277x —0.0528 0.9989 0. 060 8.2
7 0.1~20 y=0.8937x +0. 0317 0.9967 0.025 10.1
=RILTEE 0.5~100 y=0.2795x —0. 0284 0.9958 0.120 6.3
196 K, 0.1~100 y =0.7502x —0. 0321 0.9997 0.025 3.7
o6 TGN 0.1~10 y =0.2450x +0. 0056 0.9995 0.010 2.3
1o BB, 0.1~10 y=4.9287x +0.0418 0.9997 0.030 4.2
T 0.5~20 y=1.1285x —0. 0068 0.9987 0.075 5.3
DE&EA 0.2~10 y=0.4174x +0.0133 0.9991 0.130 2.0
TR R 0.1~100 y =0.8749x —0. 1068 0.9956 0.025 9.3
T 0.1~100 y=1.2944x - 0. 0881 0.9981 0.015 7.9
P 0.1~100 y =0.4856x —0.0701 0.9954 0.040 12.9
L I 0.1~100 y=0.5812x —0.0481 0.9967 0.035 14.8
=i 0.1~100 y =0.2806x —0.0021 0.9961 0.015 16.8

T

x 7N FARPIVR B/ AR I 5y 2R FL AR THI BRI AR g e THT o

— 695 —



HoO

et

HoM http; // www. ykes. ac. cn 2015 4F
3 AR LSRRI bR IRICR
Table 3 Spiked recoveries of different soil types
LT Pl S o TLVGLTHE TRk FE - BV 2 1
H AR IR R (% ) TR 3 (% ) JAR R (% ) TR A (% ) JAR R (% )
S1 2 s1 2 S1 2 s1 S2 S1 2
B 96.3 103.1 104.7 103.7 102. 1 97.9 73.8 75.4 85.9 85.3
BRI 85.6 88.9 84.3 9. 1 88.2 90.2 73.9 77.1 83.7 75.8
T B 83.5 90.3 90.9 78.2 96.8 104.7 55.0 57.6 88.5 84.4
28, 87.3 83.3 91.0 88.2 100.5 85.1 57.5 70.6 86.4 86.4
SR 73.7 85.6 89.4 82.6 92.4 99.6 63.6 66.9 87.3 81.4
TR 81.5 78.0 78.0 75.6 77.5 79.0 66.7 77.5 78.0 84.0
T 82.8 78.1 81.3 72.3 95.3 105.9 48.4 55.1 94.9 88.7
SRETTE B 107.8 114.7 100.0 108. 1 96.6 109. 4 88.1 79.4 79.1 88.8
R 7.5 8.2 8.3 8.2 14.1 14.5 9.4 9.7 20.1 21.3
196 I LR 91.8 85.7 86.8 89.0 87.9 93.4 86.8 80.2 81.3 88.5
DS RIAL 75.1 71.4 86.8 83.1 64.6 65.8 68.5 73.5 98.2 94.7
AR 68.9 65.8 68.5 69.1 71.9 85.8 84.3 79.9 90.6 93.8
pES 79.5 71.6 81.9 79.2 63.8 70.9 65.0 66.7 77.8 81.7
PEZLH 63.3 71.3 93.9 84.3 64.2 52.2 50.6 47.8 77.1 64.6
T e 55.8 75.0 97.0 9.1 40.1 13.2 30.4 29.4 72.8 63.0
i e 59.7 71.9 70.6 109.3 110.9 89.1 31.8 33.2 64.0 62.2
L I i 31.8 35.8 74.9 73.1 30.8 28.5 21.6 18.2 70.3 50.1
i 71.8 83.9 145.3 126.3 45.4 61.4 34.2 33.5 85.4 67.8

AR RIS A 5 -5 3 BT 7 1) FASEONE A 5% 5 3
SRER oI T R T 2R A [ CR B S ST
Ko BZ,RE QuEChERS J5 ik f8 + e I H b %
B — % BRI, (H A SCHF 5T 45 R K WAL s 1Y
QuEChERS J5 {3 72 AT LARE FH T - 3 opr — SEAR P45
5 AR 22 I A LTS AT BRI I
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Sample Extraction Methods for Determining Trace Carbamate and
Triazole Pesticides in Soil

ZHANG Jing'”, RAO Zhw’* , LIU Yan® , LI Xiao-jie’, HUANG Yi’

(1. Faculty of Materials Science and Chemistry, China University of Geosciences ( Wuhan) , Wuhan 430074, China;
2. National Research Center for Geoanalysis, Beijing 100037, China;
3. Beijing LabTech Instruments Co. LTD, Beijing 101312, China)

Abstract: QuEChERS method, Accelerated Solvent Extraction ( ASE) and Ultrasound Extraction (UE) were used
for sample extraction and are reported in this paper. Combined with liquid chromatograph coupled with mass
spectrometry, these extraction methods were used to determine eighteen kinds of trace carbamate and triazole
pesticides in soil with strong polarity and poor thermal stability. Results show that the standard addition recoveries
of the QUEChERS method range from 76.3% to 121.0% with the exception of aldicarb (27.5% ), whereas those
of UE ranged from 71.0% to 100.0% with the exception of aldicarb (4.7% ) and aldicarb sulfoxide (137.8% ).
The recoveries of ASE are mostly below 70% , but methiocarb, aldicarb and triadimenol are almost not recovered.
Therefore, the QuEChERS method was eventually chosen as the sample extraction method for determining
carbamate and triazole pesticides. The low recovery of aldicarb and high recovery of aldicarb sulfoxide were related
to the heating effect of the extraction method, whereas the recoveries of fenobucarb and carbaryl were related to soil

types.
Key words: soil; carbamate pesticides; triazole pesticides; QuEChERS; LC-MS/MS
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