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Fig.1 Comparison of the extraction capability for
isocarbophos by use of isocarbophos-imprinted,

non-imprinted and three commercial fibers
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Comparison of selectivity by isocarbophos-imprinted fiber to template,

its analogues and reference compound at different spiking levels

RN AV E[J3% [ ¥ Imprinting factor
Standard BEE R _WR OB WK FR X 8 RN i 5T i K A 1 W A
volume Decanal  Diethyl phthalate Diazinon  Parathion-methyl Malathion Chlorpyrifos Isocarbophos  Quinalphos
2 0.94 0.90 0.89 0.99 1.01 1.11 1.47 1.04
6 0.97 1.07 0.85 1.17 1.24 1.15 1.48 1.13
24 1.05 1.27 0.90 1.15 1.15 1.01 1.48 1.19
48 1.19 1.16 1.29 1.25 1.27 1.22 1.53 1.22
60 1.00 1.25 1.09 1.42 1.36 1.16 1.51 1.11

F Note: EIil B T, iy B30 U J2 15 A1 I i J2 ) 45 400 0 26 T ot T A9 25 SR AR T 45 o AR oV VROV B2 - W 4K . 16.67 pug/mLs F JE X B 5
83.33 pg/mL; DI B, 166.67 pg/ml; 5 FLME . 33.33 pg/mL; /K B BT B . 500,00 pg/mL; M B B . 20.00 pg/ml; 2. 333.33

pg/mL; 4BFE "R — 2 M§.66.67 pg/ml. Imprinting factors are obtained by comparison of the peak areas using imprinted fiber

with that using the non-imprinted one. Concentrations of standard:diazinon,16.67 png/mL; parathion-methyl,83.33 pg/mL; malathi-

on,166.67 pg/mL; chlorpyrifos,33.33 pg/mL; isocarbophos,500.00 pg/mL; quinalphos,20.00 pg/mL; decanal,333.33 pg/mL; di-

ethyl phthalate,66.67 pug/mL.
®2 KEGHOFHITREXNRERE
kBRI BE ST FHIE M
Table 2  Selectivity ability for template at different

spiking levels by the proposed fiber

kg B e BE / (peg/ml) E 3k 5 7

Spiking level Imprinting factor
0.25 3.29
0.50 3.07
0.75 2.67
1.50 1.51
3.00 1.46
4.50 1.72
7.50 1.38

DFFE T, 2091 MIP F1 NIP 2 #i&E X5
Ffom bR 8% v By K B B 8 2 17 HS-SPME/GC 41
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Table 3 Statistical comparison of the peak areas of isocarbophos in five different samples using MIP and NIP SPME fibers

MIP

NIP

- 9511
Matrix

WETEAR/ (uV - s) V=R

Peak areas

Analysis of variance

T =5

Analysis of variance

R/ (uV - )

Peak areas

3% Cabbage 8 4054491.5A

4 835£752.7B
4 768E£465.2B

AU . :
AL Pear 7 939+439.3A F—=0.66 F=13.71
H Apple 8 233+709.2A P—=0.632 9 5 0424249.5B P=0.000 5
# JX Cucumber 8 609+528.9A 6 899+521.6A
7 i Tomato 8 0444665.1A 6 563+E178.6A
20 1 70 000r
—— MIP-coated fiber § 60 000F A
— - Fs <
NIP-coated fiber Z 50 000k
o £ 40000}
> 2 & 30000
g > 15 E
&3 r 2 ® 200007
e 3 10 000
=3 or o N . .
=0 40 50 60 70 80
1 ,L ABURE/IC
2F ! Extraction temperature
5 1015 20 25 30 80000r B
) - 70000F
HE)/min Time 3
5 60000F
~
JibR . R 1.25 pg/gs BESEMR 5 pg/es AKIEBEBE 10 png/g. § 50 000
N . 1. R4 ;2. FEAE W, 3. K e Wi #5 . The concentrations =4 40 000F
were 1.25 pg/g for diazinon,5 pg/g for chlorpyrifos and 10 pg/g % 30000F
=
for isocarbophos. Peak: 1, diazinon; 2. chlorpyrifos; 3, isocarbo- 20000g
) 1 1 1 1
phos. 1000 =020 50 o0
2 REMPHNPRESHINGEERES S ZEBUHY E)/min Extraction time
. 200 000
OPPs HJ HS-SPME/GC & & & - 180000 C
Fig.2 HS-SPME/GC chromatograms of OPPs in spiked ER
-4
apple samples using isocarbophos-imprinted g 120000
pp p g p p £ 100000
and non-imprinted SPME fibers %‘é 80000
= 60000
T B T T P R A R T AR R B . B 40000
N 20000
T 0.4 g/mL 1Y NaCl %W & 240 F0, K, NaCl 1y e R R
Wi sA ks ., HS-SPME 19 R 8% 58 Ik /(e/mL) Saltaddition
R SRR C R % Y] . Bl 3D H 5 T A A 5 - 123333 D
o
TR 2 R BOSCR 52 . A Bk 1) 2K BUROR Bl R S 120000
X ot g o AL g
s A BRI T A G L L Ak S 1 A AR B 32 > lggggg
=
N e N N Ay e
B A A BGk L H L, A T A E 8 4 mL, E 60000
=
~ N N S, =
2 Jr A . T % 5%V 4 TR0 MIP 352 10000

B 5 Ml 1A () SR A o R o 2 S B S, PRIk, R
T AEAT AT — o 32 S5t v o 7 b v fR 2 AT o ARG
AN TR S B K e Bl ) % BRI AS I ST R AR SR
FEpTrhE T AR Ze . B AN [R] B A K e o
Jnkg £ & (10, 100, 500, 1 000, 10 000, 50 000
pg/kg) s FERA L 55 T, SPME 5 GC B H ,
%45 HS-SPME/GC k&t R, 45 FM,
KRR BEAE 10~10 000 png/kg 0 Bl N B AT R AFHY

1.0 1.5 2.0 2.5 3.0 3.5 4.0
5 E/mL Sample volume

I 5 R K L K I B B A MR E O 3.0 pg/mL. Matrix: water.

The concentration of isocarbophos was 3.0 pg/mL.

B3 ZBEURE(A).EE(B).

SHMMANE(C) HmE (D)X EBMER M

Fig.3 Effects of extraction temperature(A),

extraction time(B) ,NaCl addition(C)

and sample volume(D) on the extraction efficiency
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Table 4 Recoveries (n=3) and precision (RSD) of

isocarbophos obtained by HS-SPME/GC in different samples

HE AR/ (pg/g) IR CRE B ) /%
Sample Spiking levels Recoveries (RSD)
N 0.1 91.4 (2.3)
3% Cabbage
10 94.7 (5.8)
0.1 93.1 (3.3)
AL Pear
10 89.3 (5.5)
0.1 106.6 (5.3)
W Apple 7
10 92.7 (8.6)
0.1 96.5 (5.9)
# JX Cucumber R
10 90.5 (8.2)
0.1 106.6 (1.3)
i Tomato
10 97.1 (6.1)

3 i i
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Preparation and application of molecularly imprinted solid-phase microextraction
coating for determination of isocarbophos in fruits and vegetables

ZHAO Lili ZHANG Xuena LI Xiujuan PAN Siyi

College of Food Science & Technology s Huazhong Agricultural University sWuhan 430070 ,China

Abstract An isocarbophos molecularly imprinted solid-phase microextraction (MISPME) coating
was prepared by sol-gel technology with polyethylene glycol as a monomer and isocarbophos as a tem-
plate, and a headspace solid phase microextraction method coupled with gas chromatography (HS-
SPME/GC) for the determination of isocarbophos in fruits and vegetables was established. Results
showed that the imprinted coating had very good selectivity to isocarbophos,and its extraction capability
was better than the non-imprinted fiber and commercial fibers. At the optimum conditions,the proposed
method was linear in the range of 10-10 000 pg/kg with a coefficient of 0.999 6. The limit of detection
was 5.6 pg/kg. The relative standard deviation of 5 replicates was 2.29%. The method was used for the
determination of isocarbophos in 5 kinds of real samples including cucumber, tomato, apple, pear and
cabbage. The results indicated that no residue of isocarbophos was detected in these samples. Satisfacto-
ry recoveries of 89.4%-106.6% were obtained in these matrices,indicating the accuracy of the method.

Keywords molecularly imprinted; solid phase microextraction; isocarbophos; sol-gel; pesticide

residue in fruits and vegetables
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