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Abstract: Recently, increasing atention has been paid tothe hazards of pyrethroid insecticide residues. Rapid detection techniques can
provide technical support for monitoringthe pyrethroidpesticide residues in agricultural products. Using o-aminophenol (OAP) as the functional
monomer and 3-phenoxybenzoic acid (3-PBA)(the structural analog of type llpyrethroid insecticides) as the template molecule, the
electropolymerized..molecularly imprinted membrane (MIM) was prepared for the detection of type Il-pyrethroid insecticides; MIM was
synthesized on the surface of glassy carbon electrode (GCE) by the method of cyclic voltammetry in this study. The prepared M IM was gpp lied
in the detection of type Iy rethroid insecticides and responses to the insecticides were comp leted within five minutes. T he changes in the peak
current value showed a good linear correlation with deltamethrin, fenvalerate, fenpropathrin, and cyhalothrin within a certain concentration
range; the corresponding correlation coefficients were 0.991, 0.992, 0.995, and 0.990, respectively; precisions were 2.20%, 2.80%, 2.50%, and
2.12%, respectively; and detection limits ranged from 0.01 mgkg to 0.30 mg/kg. The system was used for measurements of spiked citrus
samp les such as tangerine, Gong orange, and Ponkan, and results showed high accuracy.

Key words: type Il pyrethroid pesticides; molecularly imprinted membrane; electrochemistry; citrus
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Table 1Chemical structures of several important pyrethroids
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Table 2 Chemical structures of type I+pyrethroid analogs
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Fig.1 Cyclic voltammograms of the polymerization processes of

o-aminophenol and 3-phenoxybenzoic acid
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Fig.2.CV curves of theelectrodes in K3[Fe(CN)g] solution
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Fig.3 Effect of the pH of polyme rization solution on Ai of MIM
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Fig.4 Effect of the ratio of monomer/template on Ai of MIM
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Fig.6 Eluting result of molecular imprinting electrode in
differenteluents
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Yelbi P AL ) S e Be = Ah ei 7 A T B
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JeE RS SUIEUS, BRI 120 o 43 IR
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i 10~15 min, {EES RS BRI S SRR ENIZE A 2 45
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0.10 mg/kg SR FAGEE AN 1.00 mg/kg B Als AR

126

R IR Ve EEL Y B N T (8 i 2R R R, BRRZG 1
IS A R EZ, RS TFeCN) 15, DURII
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B 3ZE BT 11284 2 28R 24 SR 1R /7. AL,
VU A AR 24 (PP R FEA B mine 2 A SCRRHRIE (1)
GC-MS MM HHUKZ ENVI-Carb [l ZERUREE AT
WL ik, R4k GPC it —0 bR 2: Ko T3
JEHEATRE I, AGE 18] 40 min, ASSzE6T ik H TR
HOBO P8 I AT B A, AMRETALEED BRAH X
GC-MS faif, i H A Bhia] th45%0 T 8 fi%
252 Eh MM

FAAIF 50 5 FRIARE A 2% 2 i 2 B B0 228 JISS BE A 73 )
%t 1.00 mgkg FEUTE. 0.05 mg/kg iR &3 fs. 0.10
mg/kg 5 FEEBEE 1 1.00 molkg FURSEEE F1T I5E 1o
R LA S EI AR T B L LA AR w22 k. 3
FrRe

% 3 [E—EN iR AR EILE
Table 3 Reprodudhility of the same imprinted electrode

Hrmliig HKENmgkg)  RSD(n=5)/%
% R 0.05 2.20
A B 1.00 2.50
RAAH B 0.10 212
FUR H B 1.00 2.80
FHFE =TSR 5 RARBEKE 100

mg/kg HE4EE. 0.05 mg/kg JRF4HE. 0.10 mgkg
SRS AN 1.00 mo/kg SR BRI TN [ 4tk
O 2 PR FERR 2 T R A, JF e 2 R AR FRTAH 0T
PRAEZE IR 4 s, #9787 3.8%, Ui IZA AR %
4 735 IV 25 R FA) EE I BB o
* 4 El—FHTHIE AR REENEE Rz BR EME
Table 4 Reprodudihility of differentimprinted electrodes

prepared under the same conditions

FERp o3 HKIENmgkg)  RSD(n=5)/%
R 0.05 3.70
LN 1.00 3.60
FAAH By 0.10 3.80
FUR A Bs 1.00 3.10

UbAbh, BRI T 15 R EAR R AR,
HARTEE S 30 WRJE, B ERE B G{E 1)
81%.. MIEL FEAR AR PEAIG, &8 42 YRET 584 5K
Uk, AR il 6 1) 40— B RS v AP A 30 kB £
E F AR 80%LA F.

253 @“FH
RELIHE T ZFENBERE GRREL SRR
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AR FIFE RS 3-PBA S5 74 (1) 36k 25 (%
SR AR D) Ko7 BN AR T . ik
BUAR 25003 23-99) 9 1.00 mg/kg FF 434 15 0.05 mg/kg
TR AENE . 0.10 mg/kg SR A TE I 1.00 mg/kg FUL
Silis. & SR IR RECN K (K=A1 T
JAD -, Hor Al TP BN R RO A5 AR
1B, Al D EIZE FEAR 7301 % DU A4 TSR AR 24 Fve) WA o
SRR, BEIRIRBEN ARG 2 R B SRR
INBRWE A B 5 5 AR 2555 R R R 3T TR A2 P
MER KAEL/NT 014, XU ARES 3-PBA 45t
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Table 5 Selectivity of molecularly imprinted film
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Fig.7 DPV response of MIP electrode to different
concentrations of celtamethrin
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Fig.8 DPV response of MIP electrode to different
concentrations of fenvalerate
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Fig.9 DPV response of MIP electrode to different
concentrations of fenpropathrin
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Fig.10 DPV response of MIP electrode to different
concentrations of cyhalothrin
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Table 6 Recoweries of deltamethrin in spiked citrus fruit

samples
o HmAREmgkg) EEEEST)
0.01 110.00
A 0.03 106.67
0.05 106.00
0.01 90.00
LA 0.03 103.33
0.05 98. 00
P At 0.01 90.00
0.03 106.67
0.05 102.00

R 7 HIBIOKR P EUK BT [ R

Table 7 Recowries of fenvaleratein spiked citrus fruit samples

# b AaAFE (mgkg) = Mo
0.20 91.50
TAE 0.60 104.50
1.00 109.10
0.20 92.00
A% 0.60 107.17
1.00 108.00
0.20 108.50
Hli At 0.60 98.00
1.00 91.00
3 it

AT FT AT B DB B4 R SRAR 24 S K R Ael 4 (]
FEIER PRI 1, BRI NThREFAE,
PR 22 2% 1 AT T 11 2R 4001 R 2 1 A 245 A )
(K350 3BV o 3B I %001 VIR F) ] 5 R AT
efe, RILATRERASER D THEN 41, RE
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W pH N 6.0, HAHEEECN 1508, 7£ 0.5mol/L Filiz 5
CREHNRETET (V:V=4:1) WG R 12 h 8
13 B HEREIUT ()5~ FEN NS o B ELAT Wt E A 2y
F IR EALC IS 3-PBA S5 A4 I 11 2R 305
B ARG BT R R RS AW, A MR ZG RIS &
3-PBA Z5 MR AT ER R R 4 B P T . 1%
MIM & & FRAL SAG IS T IIAR ks « 208% « RERH R
SIS, FRE 86.67%~110.00%, R R E H.
MIM W] FAE S FIH 30 IR, PR A4S R i REAY
FER 20 min 7247, RIS A 11 9L gk FR R T AR 24 HUd A
M ESR, AHAHE F 5 0k s PRA et 2D i,
DG RSN HE PR S5E rR T1 2R 405 3 s ) TRk R i 28
AE— AR R AR, TT AR FOAH ML B8 FH i 5
T T B R A HE XA 22T
& 8 IR R EEEARAL A I =

Table 8 Recowries of fenpropathrin in spiked citrus fruit

samples
A & HAF2 (mgkg) =B Mo
2.00 107.55
AR 3.00 93.40
4.00 105.75
2.00 110.00
At 3.00 100.67
4.00 99.25
2.00 105.05
A 3.00 107.47
4.00 104.30

R 9 HEOKR R AE RIS

Table 9 Recoweries of cyhalothrin in spiked citrus fruit samples

AT

H EE M
I(mg/kg)
0.09 103.33
A 0.14 92.86
0.20 93.00
0.09 88.89
445 0.14 95.00
0.20 102.00
0.09 86.67
HiAE 0.14 95.00
0.20 103.50
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