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Fluorescent aptamer sensors based on MXene materials and
X-type DNA for the detection of Pb** and Cd**
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2. College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)

ABSTRACT: Objective To construct a novel fluorescent aptamer sensor based on MXene nanomaterials by
combining X-type DNA with aptamers for the simultaneous detection of Pb?>" and Cd*" in food. Methods X-type
DNA structures were prepared by complementary base pairing, and in the presence of Pb?" and Cd*', the aptamer
within the X-type DNA structure specifically bound to the target ions and triggers desorption from the MXene
surface, thereby restoring the fluorescent signal. Results Under the optimal experimental conditions, the
fluorescence signal intensity was linearly correlated with Pb®>" and Cd*' in the range of 0.5-500.0 nmol/L, with the
limits of detection were 0.33 nmol/L and 0.28 nmol/L, respectively, and the results showed that the sensor had good

working performance. Conclusion The fluorescent biosensor prepared in this study has been successfully applied to
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the spiked analysis of tap water and cornmeal with good recoveries, indicating that it can be used as an effective tool

for the detection of Pb*" and Cd*" in food.

KEY WORDS: MXene nanomaterials; X-type DNA nanostructures; fluorescent biosensors; heavy metals
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Fig.1 Schematic diagram of the principle of simultaneous detection of Pb*" and Cd** by fluorescent biosensor
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Fig.3 Spectral characterization diagram of MXene
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Fig.4 Optimization of MXene mass concentration
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Fig.7 Establishment of standard curves and study of sensor specificity
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Fig.8 Study of sensor repeatability and reproducibility
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Table 2 Test results of actual samples

‘ 7 il Ty
o EAE HARE CoRllINiEs - RSODs
/(nmol/L)  /(nmolL)  [IEF/% /%
1 0.941 94.15 0.27
Pb2+
100 97.601 97.60 3.72
Ak k
1 1.055 105.47 1.28
Cd2+
100 102.680 102.68 4.54
1x10* 1.02x10* 102.00 1.13
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Table 3 Detection results of quality control samples (N=3)
: — i
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