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Inset is the typical photograph of the corresponding curve

a: TMB-H;0,; b: TMB-Cu’"; ¢: TMB-H;O0,-Cu®" ; crmp = 6 X
107" mol » L71; ce2t =8 X 107°% mol » L1 eny0, = 1 X 10°

mol « L1

2.3 E#HMRK

HEET G W pH RO PR R WO B AR A R . B
pH {1 K W IRFE 652 nm 4b 1) 4 A0 W % B {8 3% i 96 K
X pH 3. 0 W WAE 652 nm ALK BOLEME AA K. ZJ5
RO BB W AR . R . RO IR R Rt pH {E N 3. 0. %
TR R R BOE AR B mT . G5 R R, 40 CHARTE
652 nm Ak #Y IR 't BE{E f K. AT A2 R R S il B R 40
Co HH TR T DWW XTHA RO BRI Em ., 2 Cu®



%o o

4 FE T B T CIDD 2 S Ak W B 5T T A0 1k L €0 3k A 0 5 4 1

2797

W RF] 8. 0X 10 * mol « L™ "H}, ¥IKAE 652 nm Ab /)1 %
PEAH AA GRBV IR AT 2 A 00 370 vl 40 8 1 e £ e
H98.0X10 * mol - L', HET TMB # B % & 7 W% B H
RYSEM . 24 TMB #REE } 6. 0X 107" mol « LA}, ¥ IRAE 652
nm 2O OR . ZIREBBOLEEE TV %, Hik,
A 350 o TMB 35 R 1) de AR VR B2 6.0 10" mol +
Lot BT e I ) 6 i R O BB I 2 . 3 TR
20 min JG¥FWTE 652 nm 2 IOG B H AA GK B K, NI
1 78 d A SN I B) 24 20 min,

80 -
70
601
250
B —=— Cu(Il)-H,0,-TMB
§ 40 —e— Cu(I)-TMB
= —A— TMB-H
£ 30 ©
&
20
0 T T T T T

0 10 20 30 40
Incubation time/min

B3 &R B
ermp=6X10 " mol « L"'; co2t =8X10 *mol « L' ¢ep,0, =1X
107° mol » L7!

Fig. 3 Effect of reaction time

crmp=6X10"* mol « L.
107° mol « L7!
2.4 tRAEHAEZR

FEFMAFAET s 4% 1.2 1 (95250 J5 1k 43 510 2 A [m) ik i
B SR SRR HETR W, SR AR EEAO6IE (B O, DUESMGE b
652 nm Ak 1) 58 SM R ISR AR ALE AACA—AD W 1 AALE W
WL A E AT I AR 2 (& 5D . ARAE IR 5 LA 15 B L
PEJTFE AA=0.026 8¢—0.028 9, #=0.998 0, & fLA
W YE Bl 8 0.08 ~ 40 pmol - L', K W R B 0. 14

1
°

Yy ce?t =8X107¥ mol « L7 cn,0, =1X

pmol ¢ L
2.5 Hmah

X B oI g AR A AT R I A3 BT 18] 3 32 5 mL HLZE
ZIVEERAE b, A3 0.1 mol » LT BSR4 I W 200 pl. AN
5.0X10° mol « L' TMB & 250 uL, R WREHZE
2.5 mL, 35 A bk 4b B RS A A5 I RE SR 250 pl, 40 °C

[

Absorbance

500 550 600 630 700 750
Wavelength/nm
& 4 C“2+'TMB‘H202 W%%ﬁgl‘u&qﬁ%ﬁé
crmp=6X10"*mol « L™ '3 cc2t =8X10 *mol« L '; a—h: H,0O,
He B 4y Wl (0, 0.80. 2.0, 4.0, 8.0, 16, 24, 32, 40) X 106

mol « !

Fig. 4 UV-Vis spectraofthe Cu** -TMB- H, O, system
crmp=6X10 * mol « L 13 cc2t =8 X 10 % mol « L '; a—h: the
H; O, concentrations are 0, 0. 80, 2.0, 4.0, 8.0, 16, 24, 32 and 40

X107 % mol » L1, respectively

AA(652 nm)

T
0 10 20 30 40
H,0, concentration/uM

BS ZIRKEEESRENLEMEGE
Fig. 5 The fitted curve of Ags, versus the concentration of H, O,
K FLRE 20 min, SRAEZESN OB . B 652 nm 4b By 5 SN
JGER A, BRI AL 3 R, SR IME . TR B4R
Hepod AR S RN 12. 24 pg - g OLE D . il bR
B8 S RE S 0 04 [0 % A8 97, 10% ~107. 08 % Z [l , HI%f
PRAfEAR 22 (RSD) /N T 500, F WK ) Jr v o o B2 v+ B
PR .

Rl EAERVREFIENENER

Table 1 Result of H; O, in tremella detected by this proposed method
v n I/ Jnbr st/ W/ i/ H % 7 o A 25
i —1 —1 —1 0 0 —
(pmol « L™1) (pmol « L™1) (pmol « L™1) % (%, n=3)
1 0. 36 10. 00 10. 59 102.22=+1. 35 3.02
2 0. 36 20. 00 19.77 97.10+0. 42 1. 26
3 0. 36 30. 00 32.51 107.08=+1. 26 0.52
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A Visual Colorimetric Method for Hydrogen Peroxide Detection Based on
the Peroxidase-Like Properties of Cu( ][ )
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Abstract Hydrogen peroxide (H,,) is widely used in the food industry, environmental monitoring and analysis, fuel cell,
clinical diagnosis and other fields. Hydrogen peroxide is not only a biomarker of severe diseases but also an important food
additive. In terms of food safety and human health, it is of great significance to construct a simple, rapid and sensitive detection
method. Colorimetric method is widely concerned because of its advantages such as easy operation, low cost and visualization of
detection results. The enzyme commonly used in colorimetric method is horseradish peroxidase (HRP). However, natural
enzymes are easy to deactivate, have high production costs and have poor stability. Nanoenzyme overcomes the disadvantage of
HRP’s easy inactivation. However, some nanoenzymes are complex in synthesis, need to be characterized. and have poor water
solubility and have low catalytic activity, Compared with HRP and nanoenzyme, copper ion ( [| ) with peroxidase-like properties
has the characteristics of high sensitivity and does not need complex synthesis, is easy to obtain, easy to store, without
modification can be directly used, simple operation and low analysis cost, etc. Copper ion (][ ) can catalyze hydrogen peroxide to
generate hydroxyl radicals and oxidize 3,3”,5, 5 -tetramethyl benzidine (TMB) to produce the oxidation state TMB, which
makes the color in the solution gradually change from colorless to blue, thus producing light signals that can be recognized by the
naked eye and detected by ultraviolet spectrophotometer. Based on the above principles, a fast colorimetry sensor based on
hydrogen peroxide was constructed and applied to detect tremella samples. The effects of hydrogen peroxide concentration, pH
value, temperature and other factors on the absorbance were investigated. The pH value of the buffer solution was 3.0, the

temperature was 40 °C, the concentration of TMB and Cu(]] ) was 6.0X10"* and 4. 0>X10"* mol « L™", respectively, and the
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reaction time was 20 min. Under the optimal conditions, the concentration of hydrogen peroxide had a good linear relationship
with the absorbance of the system, the linear range was 0. 08 ~40 pmol « L™", and the detection limit was 0. 14 pmol « L™

The recoveries of hydrogen peroxide in tremella were 97. 10% ~107. 08 %, and the relative standard deviation (RSD) was less
than 5%. In this study, a simple, rapid, low-cost and sensitive visual detection of hydrogen peroxide was achieved without
special detection equipment, which is conducive to the rapid promotion of quantitative detection of hydrogen peroxide in the food

field and clinical practice.
Keywords Copper ion (]| ); Peroxidase mimicase; Colorimetric method; Hydrogen peroxide
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