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SEM micrographs of tolclophos-methyl MIPs
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Fig.2 FTIR spectra oftolclophos-methyl MIP
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Fig.3 Adsorption curves of three pesticides on MIP and NIP
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Table 1 Linear range,linear equations and correlation coefficients

of three pesticides

&) LT LR E )
Agrochemicals Linear equations Correlation coefficient
==
HIL y=31324.72 —2528.5 0.998 7
Chlorpyrifos
13 57 40 - B
Tolclofos-methyl y=43467.2x —2736.7 0.999 6
T ap1E g
Quinalphos y=236152.4x —3849.8 0.999 2

x2

1400004
1200004
100 000 A
80000
60 000
40000
20000

0
-20000

Wi o7

Response value

0 5 10 15

I [A]/min Time

20 25
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100 000 i B
80 000
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01
-20000

1

W] 3 fE
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[ /min Time

20 25
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1. M fi B Quinalphos; 2. H 3 57 i Tolclofos-methyl;
3.8 418 Chlorpyrifos.
B4 MBZTEERGRMER.1 ug/g)
MELBFERHNEEFR(TIC)RER

Fig.4 Total ion current (TIC) chromatogram
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Response value
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of the standards of blank sample, spiked

sample (0.1 pug/g) and actual sample
24 FEMEBEMBEEZE
A e 5 R R - R AR A2 TS ik
JREF9 582 W) 8 RS g ] g 25 2 AR ) A o i 22 B
flR(£ 2.

EEREHRPERE ERBMREIABNIMNEAKESEZEE(n=>5)

Table 2 Standard recoveries and precision of chlorpyrifos,quinalphos and tolclofos-methyl in blank yacon samples (n=75)

SEBRAE AR N {E/ (mg/kg)

Detection value

o 1 49)

TR/ (mg/kg) KP4 1/ (mg/kg)
Added

SR v AR R %

Mean of

Detected component of actual sample concentration detection value Average recovery RSD
0.10 0.08140.008 81.2 9.9

FESEM Chlorpyrifos 0.06940.005 0.50 0.46140.017 92.2 3.7
2.00 2.090£0.058 104.5 2.8

0.10 0.08040.005 80.4 5.8

I B Quinalphos — 0.50 0.474+0.013 94.9 2.8
2.00 1.99040.047 99.6 2.3

0.10 0.08040.004 79.8 5.4

BT A3 Tolclofos-methyl — 0.50 0.47340.015 94.7 3.1
2.00 2.0704-0.093 103.6 4.5

TEASTa] B4 0 A [ e 5 e, 3 56 WY [ Wi 2 h
81.2%6 ~104.5 %% , 1 3 37 Ak Bl (1 (1 W5 % 24 79.8 26 ~
103.6 %6 » W g Bl 14 [ Wi 325k 80.4 90 ~99.6 %0, HoAH
St A f 22 RSD BME T 10%. X 3L 3 Ff HLEE
A 24 11 [ A S5 RIAR Xof s 90 i 22 245 SR 48 LL 45 BELAE g
W /L A5 T AR 25 B B A BT R

25 MUEFHMIEEF

DR A 24 5 B o A T IR 20 AT L R B v S R AR
FEARAR et e 7 AR “A 7 m K. g
AN A R L ERE R B 1 pl. ARG 3 AL
WA 25 19 A I EE L SR T AR e T 0 46 i RE s
80 °C Mgk g ~F ¢ 77tk JBE T ARG T4 o B L, S a0 A
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J B S 5D 3 R AR BRI T A AL B AR 24 8 B i DR I S 35

PR AR ROV A W T L TR) S T aRE e VR A5 T B
25 )7 8 58 . 5 ¥ ) A SR B[R] 3 min, AT 3k
o 1 VIR JEE V5 390 o 8 1 RLAT 22 1 R R R i)

Gy HT A E A ALBE A 2, BRIOR T 2= TE
R, HEEMNREEMR, AXL5 R HeH g
A EEPEE T (FEFEM 199, 258, 286, 314; HI L7 4
W 93, 145, 207, 286; Mm@k 118, 129, 265) I I
Jra, RORHR & TR Y R R, R R gh A
NIST 2.0 Bk FEA 2R, (e g R E &g, U
ST B T U (RESE ML m /2 314, H B S AR B m /2
286, MELME m /2 265 ) WIS A HE T, 45HE
TR HERR . 3 Rl 2 1Y £k B B E) DL e GC-MS Wil
PRHIE R FRIE R LI L3R 3 518 5,

F£3 3MRGMEEMESSESFHEEL
Table 3 Retention times, characteristic ions

and abundance ratios of three pesticides

"% B A] /min FMEE T Gn /2 ) FE
. Retention Characteristic Abundance
Agrochemicals . . .
time 0on ratio
=
i 15.38 314 286 199 100 : 45 * 83
Chlorpyrifos
FH 3 ST il
Tolclofos- 15.04 145 286 207 93 100 : 78 + 42+ 85
methyl
" i 14.72 265129 118 100 : 35 : 82
Quinalphos
¢ 360 314
= A
_=_§ 280 199
Z 200 286
-
< 120
=40l
# 0 ——l
80 120 160 220 240 280 320
A e m/z
o 360 265
<
_.g 280 118 B
& 200 129
< 120
= 40
# o —r————re—r
80 120 160 220 240 280 320
JEAf b m/z
v 360 145 C
= 280{ 93 286
£ 200 207
-
< 120
U 255 N I S
80 120 160 220 240 280 320
WA L m/z
B 5 HXME(A) EHEBEB)FMBEIHEE(C)
mEMREEEFARKILE
Fig.5 Selected ion scan mass spectra of chlorpyrifos(A),

quinalphos(B) and tolclofos-methyl(C) standard substance
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FhnifE & A 2 i Rk B BR &) (GB2763 —
2014) rp AR 25 2055 3 v B SR MR, A R A A Y R ST G
) MRL {# .
3 i
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A 245 1) 15 43— B 00 5 JO [ AH 3 H0- o 3 7 AR -
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AW T W B A DI AR 24, 3 e A Tl TR R 25 A L
A 2 (CE AR ML R B ST A B 0 ) 1) - 2 [l i e
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AL DL s B SR TN 0 TR 18R A 22 B R0 1) T UE B b
RAG Tk WEEA FE 0T 8 AR 43 R R T P A Ay
R R Ay TR R A W B M A A S
SR NPD A I 25 0 S €335 5 3% (GC-MS) K I 5
B A 3 R 25 (A s BRBH B R AR, FLAR P AE G
SCHR B PR . R 2 7 T g i 2 B0 ) 2 A S
3 T A IR B S AR 24 1) % B o, o ARG T PR 3 3
T 0.174 pg/kg., b 2 B 5 FE SE MR A A I R BURE L fig
f% 3 FH T 48 S5 b e A IR T 2 A LB A 24 1) Bk
B0 R R 24 R T Y
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Rapid determination of three phosphorothioate pesticides in yacon

ZHOU Meng-chun' HE Hai' SHU Yao-gao® WANG Fan-lin' SHU Shao-hua’ WANG Mo'
1.College of Plant Science and Technology s Huazhong Agricultural University ,Wuhan 430070,China ;
2.Shanghai Research Institute of Chemical Industry ,Shanghai 200062 ,China

Abstract This study developed a method to assess the levels of three phosphorothioate pesticides
(chlorpyrifos, tolclofos-methyl, quinalphos) in yacon that based on using a molecularly imprinted re-
versed matrix solid-phase dispersion (MI-MSPD) and accelerated solvent extraction (ASE) combined
with GC-MS. The MIPs are cross-linked polymers with specific binding sites for a particular analyte,
which recognize target molecules by imprinting a molecule during polymer synthesis through covalent or
non-covalent interactions. The obtained MIPs was used to extract and preconcentrate three phosphorot-
hioate pesticides as adsorbent of matrix solid phase dispersion from yacon sample in extraction pot and
cell of ASE, then the samples were detected by gas chromatography-mass spectrograph (GC-MS) , and
the positive ion mode of selected ion monitoring (SIM) with electron impact ionization source was adopt-
ed in MS. The results of 3 kinds of phosphorothioate agrochemicals identified in yacon samples in Wuhan
area were satisfactory. The linear correlation was 0.998 7-0.999 6 between concentrations range of 0.01-
2.5 pg/mL; the detection limit of the method was 0.174-0.526 pg/kg in yacon samples, the relative
standard deviations were in the range of 2.3%-9.9% in yacon samples,the recoveries were in the range of
79.8%-104.5% in yacon samples.

Key words Smallanthus sonchifolius; organic phosphorus pesticide; residue; determination
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