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Smartphone Assisted Ratiometric Fluorescence Probe for Detection of H,O,
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Abstract: Hydrogen peroxide (H,0,), as a common peroxide, is widely used in medical, environmental and industrial field. A ratio-
metric fluorescent probe PY-BE (1-methyl-4-(4-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-yl)styryl) -1-pyridine) was successfully
synthesized for detection of H,0,, using pyridine-styrene structure as fluorophore and borate as recognition group. The specific rec-
ognition of PY-BE toward H,0,was investigated by UV-vis absorption spectrometry and fluorescence spectrometry. The results
show that PY-BE can selectively respond to H,O, with a ratiomatric fluorescence response, and the emission red-shifted from 430
nm to 510 nm. The fluorescence intensity ratio (/5o / Li30.m) Shows a good linear relationship with the concentration of H,O, in the
range of 0 pmol/L-100 umol/L, and the detection limit is 1.54 umol/L. Meanwhile, the fluorescence of the solution during the reac-
tion has a significant color change under the 365 nm UV lamp. Based on this, a visual sensing platform for accurate detection of
H,0, was constructed with the assistance of a smartphone. The linear detection range is 0 pmol/L-70 pmol/L, with the detection limit
of 2.37 umol/L. It has been successfully applied to the labeling recovery detection of H,0O, in actual water samples, which has great
application potential in environment analysis.
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Fig. 1 The structure of PY-BE and its detection mechanism towards H,0,
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Fig. 3 (a) Absorption spectra and (b) fluorescence spectra of PY-BE (5 pmol/L) in the absence and presence of H,0O, (500 umol/L)
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Fig. 4 Fluorescence spectra (a) and the fluorescence ratio (£s,9 um/Ziz0mm) (b) of PY-BE (5 pmol/L) with H,O, (500 umol/L) for
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Fig. 5 Fluorescence spectra of PY-BE in response to H,O,

(a) Fluorescence response of PY-BE (5 umol/L) to various concentrations of H,O, in PBS (pH 7. 4); (b) The linear relationship

between fluorscence ratio (/59 /7430 .m) changes and H,O, concentration in the range of 0 pmol/L-100 pmol/L
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Tablel Analysis results of H,O, in different water samples

based on the smartphone-assisted sensing platform

Added Found Recovery RSD
Sample

/pmol  /pmol /% /%

5 5.30 105.99 5.99

20 20.96 104.82 4.82

Secondary water

40 38.59 96.46 3.53

70 69.91 99.88 0.12

5 4.97 99.42 0.58

20 19.27 96.36 3.64

Tap water

40 40.46 101.15 1.15

70 71.18 101.69 1.69

5 5.01 100.25 0.25

20 20.68 103.38 3.38

Surface water

40 39.85 99.63 0.37

70 68.30 97.57 2.43
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