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Porous Metal-organic Frameworks: PCN 222 Sensitization to
Ache Inhibition Method

XU Xiahong GUO Yuna WANG Xinquan WANG Xiangyun QI Peipei WANG Zhiwei
(Institute of Quality and Standard for Agro-products, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract ; Food safety issues caused by pesticide residues become the spotlight of public concerns all over
the world. Metal-organic frameworks: porous coordination network 222 ( MOFs; PCN 222 ) were
synthesized and investigated as a novel sensitizer for AChE-inhibited method. TCPP ( Tetrakis
(4-carboxyphenyl) porphyrin) was employed as a ligand and highly stable Zr, clusters were chosen as
nodes for the assembly of stable Zr-MOFs. With carefully selected starting materials, a 3D porous MOFs
was successfully constructed. Some properties of the prepared PCN 222 | including structure, morphology
X-ray diffraction ( XRD ) and thermostability were studied systematically. Porous virgate structure
(spindle hexahedron) , large surface area and strong thermostability were obtained for the MOFs. Based
on the PCN 222, a sensitive AChE-inhibited method was developed. As a proof of concept, chlorpyrifos
was used as a model analyte. Under the optimal conditions, absorbance increasing efficiency was
increased by 68.8% (in 3 min), which substantially improved the sensitivity of the colorimetric method
compared with traditional ache inhibition method. The results revealed that the sensitization range
obtained for chlorpyrifosis was approximately 0.01 ~ 10 wg/mL. Furthermore, the biosensor was
successfully applied to the quantitative assay of chlorpyrifos in synthetic sample ( vegetable matrix). In
addition, the method possessed the advantages of simplicity, rapidity and cost-effective. Hence, the
developed sensitized AChE-inhibited method might provide a wuseful and practical tool for
organophosphorus pesticide determination and related food safety analysis.

Key words: metal-organic frameworks; porous coordination network 222 ; chlorpyrifos; AChE-inhibited

method ; sensitization
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Fig. 1 Reaction principle of AChE-inhibited method
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Fig.3 SEM images of PCN 222
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Fig.4 TGA and XRD patterns obtained for PCN 222
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Fig.5 Effect of PCN 222 on ache inhibition method
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Tab.1 Effect of concentrations of PCN 222 on

enzyme reaction

PCN 222 JFi ity g/ W 5 JiE W S i
(pgemL™") 0 min 3 min ey Ay

1 0.9777 1.374 1 0.396 4

5 0.4995 0.9756 0.476 1

10 0.4472 1.0124 0.5652

50 0.2847 0.907 2 0.6225

100 0.6235 1.0237 0. 400 2
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Fig.6 Effect of PCN 222 on sensitization of chlorpyrifos

%2 J PCN 222 1 E1RT R ERHD H1 15 %
Tab.2 Situation of ache inhibition without PCN 222

T BT e e/ W WL &,

(pg-mL™") 0 min 3 min Ak R %
0 0.7057  1.6074  0.9017 0

0.01 0.3347  0.9873  0.6526 27.63

0.05 0.2550  0.8671  0.6121 32.12

0.1 0.2706  0.8648  0.5942 34.10

0.5 0.2737  0.8600  0.5863 34.98

1 0.2954  0.8595  0.564 1 37.44

5 0.2591  0.8219  0.5628 37.58

10 0.2166  0.7070  0.490 4 45.61

%3 PCN 222 HEE R EEH & F R
Tab.3 Situation of ache inhibition method with PCN 222

UM R R B/ o WOCEE AW AR

(pg-mL™") 0 min 3 min AL K
0 1.1615 2.3115 1.1500 0

0.01 0.256 5 0. 666 9 0.4104 64.31

0. 05 0.2200 0.5797 0.3597 68.72

0.1 0.205 1 0.5479 0.3428 70. 19

0.5 0.1775 0.5058 0.3283 71.45

1 0.1820 0.5022 0.3202 72.16

5 0. 1502 0.4554 0.3052 73. 46

10 0.1512 0.4234 0.2722 76.33

3.4 LRI

Dy PCN 222 39 S0 i) T 40 4 3 2 75 ml W
TP RE LRI, DL SR O B BEAT BE S . B
A 10 we/mL 5 5E 35 L TR 5 10 pe/mL (17
HEMG AR W R) I 4 B 2.3 Y O kAT SE 5, D
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Tab.4 Situation of ache inhibition method in real sample
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