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Abstract: Hydrogen peroxide (H,O,) is one of the most important reactive oxygen species (ROS), involved in various
pathological and physiological processes. Additionally, since cancer cells produce an excess of H,O, compared to normal
cells, H,0, can serve as a biomarker for assessing differences in oxidative stress capabilities among different cells and
for detecting cancer cells. Therefore, effective and accurate detection of H,O, is crucial for biological research.
Electrochemiluminescence detection offers the advantages of high sensitivity and simple operation. Melem, as an
eco-friendly biological material, also possesses certain luminescent properties, making it valuable for application in the
field of electrochemiluminescence detection. In this paper, oxidized melamine (melem-AT) with good luminescent
property was prepared by thermal polymerization combined with nitric acid oxidation. Based on the synergistic effect of
H,0, on electrochemiluminescence (ECL) of melem-AT, a H,0O, sensor was constructed using melem-AT as luminescent
substance and potassium persulfate as co-reaction agent. Under the best experimental conditions, there is a good linear
relationship between the luminous intensity of melem-AT and H,0O, concentration. The detection range is 0.125 ~ 35
umol/L with detection limit of 100 nmol/L. The detection results of H,O, in human serum show that ECL sensor has
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potential application value in clinical detection. Compared to other methods, this sensor offers advantages such as simple
operation, low cost, and fast detection speed, providing a promising approach for the detection of H,0..
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Figure 1 SEM images of Melem (a-c) and Melem AT (d-f)
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Figure 2 XRD diffraction peak spectra of Melem (a) and Melem AT (b)
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Figure 4 ECL (a) and EIS (b) curves of Melem and Melem AT
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Figure 5 ECL stability test results of Melem AT

3.5 fRIEEH H,O, Rl 58

K 6(a)f@7R T AA Ha0 W E T (M a-h (R EE 7
WA 0.25. 1. 2.5, 45, 7.5, 12. 20 Al 35 pumol/L)
melem AT-K;S,0s A R ECL 5%, "JLAHH, BEE
H,0, IR (3R, 1R R ECL 5% 2HLE L LI
Ho DA H0, WK FE RIS ECL 3BFEZE (1-1p) A
PAKR, HO WKFE (Cp) AREAAARAER, HEATE A
G, WE 7). WA TTRERN:

[-1=280.4787C+670.4233 (0.25~35 umol/L)

o

I-l— AR EE ) Ho0, J& HLA S K G (1)
A

Ch—H.,0, IR &, umol/L

—_
=
=2

20000

15000 +

10000 +

ECL Intensity

5000 +

C(H,0,)/(umol-L™')

12000
(b) Jobs
10000} i+
8000} i+ con
By
= 6000
4000

2000

0 1 1 1 1 L 1 1 L
S5 0 5 10 15 20 25 30 35 40
C(H,0,)/(umol-L™")

K 6 ANEWE H,0, I ECL 355 (a) Al ECL 355 59k B i 2k 1 ih 2k (b)

Figure 6 ECL intensity at different concentrations of H,O, (a) and the linear curve of ECL intensity versus concentration (b)
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Table 1 Performance comparison of electrochemical systems for H202 detection
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CF disk-AUring Electrochemical 400 1~29 [17]
AuNPs-PB-GO Electrochemical 1300 3.8~5400 [18]
Cu-S/FeOOH Electrochemical 600 0.002~9 [19]
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Figure 7 Interference analysis of the sensor by metal ions (a) and biomolecules (b)
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Table 2 Detection of H,O, in human blood by Melem AT
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Figure 8 ECL curves of different components in the ECL system (a) and the detection mechanism diagram (b)
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