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A Supersensitive Colorimetric Method Based on DNA Aptamers for Estradiol Detection in Milk

FU Tian', CAO Jinxuan', PAN Daodongl‘z‘*, CHENG Kewen', ZENG Xiaoqunl, WU Zhen', SUN Yangying1
(1. Key Laboratory of Animal Protein Food Deep Processing Technology of Zhejiang Province, Ningbo 315211, China;
2. Branch of National Dairy Processing Technology Developing Center, Nanjing Normal University, Nanjing 210097, China)

Abstract: A novel method was developed for the qualitative and quantitative determination of estradiol based on its
specific recognition by the DNA aptamer of optimum length as well as the changes in the color and absorbance of colloidal
gold before and after aggregation. In this work, colloidal gold particles were prepared and the 75-mer, 35-mer and 22-mer
estradiol-specific nucleic acid aptamers were designed for the ultrasensitive colorimetric detection of estradiol. The
colorimetric method was based on the fact that the optimal concentration of sodium chloride leads to the aggregation of
colloidal gold without the protection of the aptamer, while the colloidal gold does not aggregate under the protection of the
aptamer. The results showed that the concentration of estradiol in the range of 13.6-54.4 pg/mL exhibited a good linear
relationship with the absorbance ratio (4g,s ym/4s23 am) Of colloidal gold at 625 nm and 523 nm with a limit of detection (LOD)
of 2.7 pg/mL, under the condition of 30 mmol/L sodium chloride and 30 nmol/L 35-mer nucleic acid aptamer. The developed
colorimetric sensor had the advantages of high specificity, stability and reproducibility. The practicality of this proposed
method was further confirmed through the detection of estradiol in milk samples with LOD of 13.6 pg/mL. Therefore, this
colorimetric method will be useful for the rapid and sensitive detection of estradiol in milk products.
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Table1l Aptamer nucleic acid sequences and random DNA sequences
B [FH] (5'=3")
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Fig.1  Principle of estradiol detection by colloidal gold assay based on

DNA aptamer sequence
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Fig.2 UV absorption spectrum (a) and particle size distribution (b) of

colloidal gold particles
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Fig.4  Optimization of the concentrations of nucleic acid aptamers of

different lengths
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Fig. 6  Qualitative (a) and quantitative (b) detection of estradiol
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Fig. 8  Qualitative (a) and quantitative (b) detection of estradiol in real
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