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Abstract
The hydrophilic molecularly imprinted dispersive solid-phase extraction (HMIDSPE) coupled with liquid chromatography 
(LC) for the separation and the determination of azoxystrobin in cucumber was exploited. Hydrophilic molecularly imprinted 
microspheres (HMIMs) for azoxystrobin were synthesized through precipitation polymerization that hydroxypropyl meth-
acrylate (HPMA) as functional monomer, ethylene glycol dimethacrylate (EGDMA) as cross-linker, azobisisobutyronitrile 
(AIBN) as initiator, a mixture solution of butanone (MEK) and n-heptane (V:V 7:3) as solvent. The microspheres were 
determined by Fourier-transform infrared spectrometry (FTIR) and scanning electron microscopy (SEM). Under the optimum 
DSPE conditions, the HMIMs could extract and enrich azoxystrobin very efficiently. Comparing HMIMs with  C18, the aver-
age recoveries of azoxystrobin from blank cucumber samples spiked at 0.1, 0.5, and 1 mg mL−1, ranged between 85.93 and 
88.89% with relative standard deviations (RSD), were 2.10–4.91%. The average recoveries of azoxystrobin that used  C18 as 
sorbent were 56.20–60.66% with relative standard deviations (RSD) of 3.22–5.18%. The limit of detection (LOD) and the 
limit of quantification (LOQ) of azoxystrobin were 3.24 × 10−4 mg kg−1 and 0.005 mg kg−1, respectively. The method of 
HMIDSPE-LC exhibited highly efficient separation and the enrichment of azoxystrobin. The actual samples were detected 
free of azoxystrobin.
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Introduction

Cucumber has poor resistance and sensitivity toward envi-
ronmental conditions. Nowadays, disease and insect pest 
have become prominent problems in cucumber production 
that seriously affect the yield and quality of cucumbers. The 
unreasonable use of pesticides and short interval between 
safety intervals in the process of disease and insect pest have 
become important factors that affect the pesticide residues 
in cucumber [1, 2]. Azoxystrobin is a broad spectrum fun-
gicide with β-methoxyacrylate by biomimetic synthesis. 
The main mechanism of azoxystrobin is by mitochondrial 

respiratory depression [3]. It is widely used in prevention 
and conformity of various diseases such as downy mildew, 
early blight, anthracnose and leaf spot disease [4]. Azox-
ystrobin also effectively control diseases of ascomycetes, 
basidiomycetes, deuteromycotina and oomycetes. In recent 
years, azoxystrobin has been widely used as a major high-
efficiency and low-toxicity pesticide in cucumber [5]. The 
residue of azoxystrobinis remains in soil, crops and in aque-
ous media in a large amount [6, 7]. The residue detection 
methods for azoxystrobin were mainly included gas chroma-
tography-nitrogen phosphorus detection (GC-NPD) [8], gas 
chromatography-electron capture detection (GC-ECD) [9, 
10], gas chromatography–mass spectrometry (GC–MS) [11, 
12] and liquid phase chromatography-mass spectrometry
(HPLC–MS). However, these methods were complicated in 
sample preparation or instruments. In this study, HMIDSPE 
was used as a sample processing technique to enrich azox-
ystrobin and analysis by LC. The method is rapid, and the 
pretreatment process is simple, which is consistent with the 
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