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Fig.1 Schematic diagram of detecting H,O, based on nanozyme paper—based method
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Fig.2 TEM images of Au NRs under different copper ion concentrations and the mechanism of ascorbic acid detection {”!
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Table 1 Colorimetric biosensor based on noble metal nanozyme was used for colorimetric detection

®1 ETRERAKBILEEYERFZATILEEN

Mk LoRllE7) REUE E= BTN
Au/Cu NRs AR 25 pmol/L [7]
Au-Ag/L-Cys-rGO Cr (VD BT 26.39 pmol/L (9]
Au QDs ERE: (SCND 8 nmol/L [10]
Pd@Au H,0, 2.78 pmol/L [11]
GQDs-Au NPs ] ) B 9.28 umol/L [12]
SCN- 3 nmol/L
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Table 2 Colorimetric biosensor based on graphene

nanozyme is used for colorimetric detection

®2 ETAEHRNKEBILLEEYERI[ATILEEN

Mk Kt REUE EE BTN
Cu-frGO Cr (VD 67.13 nmol/L [21]
Por/Co0/GO H,0, 0.294 2 mmol/L  [22]
Ay 1 0.139 1 pmol/L
(dopamine, DA)

Ru0,/rGO 12 3.34 pmol/L [23]
Cu-rGO 1 10 umol/L [24]
CuFe,0,/rGO cr’* 35 nmol/L [25]

1.3.3  FET IS B URERH H (o YL EaR
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+1642-

EMUFESEYIRHR

Prog. Biochem. Biophys. 2023; 50 ()

SRR T, ks Gy R A AR R A4 FL AL R A
e TR LT . 1 B R AURA R A A S
R, Ot AERsETE, PIA RIS TR AL
s, FCARRES R AT, A S RRR R SR A E
EIREREH AR AR A 2 A W 1 B R AR
BHRTSERIOCHE P I P 4 TR AR — i BB A
Jea R AR AT RL T LA By B B[R]
It R BOR Y HE R AR A b R ) S LR A
1R ARG AL A Jo A 0 R R R e

TR (MoS,) i — i LI 1 i 3 <5
ey, BoAr “HERIRES, RO AR R
L85 A 2 1T R R, I AR
T M. MoS, BT AR S, EEAM
FAEARTURME L kAk YRR Y AR
B B A, I LA BIBOR B 2 0 58 T80 o6
o AP R LA TADIRURE ) T MoS, i
H5E, SRS K S 5 R B MoS, 1T 5
TR AR 205k BE BRI, FELIER b,
NSEBL T XU P AT 251 5k B A A s T
IFFATIE XS BLZ | X2 Zmit A sH Y R sl g 2R
HEAT TRIESE BV

Lin % ™ 1R E I, MoS, 40K AT A 1
Fed E AL S L, W LMEE H,0, AL TMB, ™~
AR R, TEICEERE BN T R EA RS
FAGE AT LI LT P A A A TR A 7 i, [RIS
R TR B GR &, AT LA N BR
A T I3 R R AR AT AR . TS R
W], MoS, 40 AL 14 i 8 A oy e 1 5 L i
AT LA R B ARG, RIS I A0 4 Frs e
IRZWIFEF XS FHAT T — 58 MR B LLSRAT A

(NH,),MoS,+N,H, * H,0 200C,10h e S
H=
ﬂ% U/
o 0, U TMB
000
00
HETHER gﬁ% O, H,0¥ SDS-MoS, NPs ™ oxTMB

Fig. 4 Preparation process of SDS—MoS, NPs and

schematic diagram of detecting H,0, and glucose ' *’
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Table 3 Colorimetric biosensors based on transition metal nanoenzymes are used for colorimetric detection

RI ETHESENKEBILBEMERSATHERN

FEL LiollE7 o RIGE ERPuR
Zn0-g-C,N,/MoS, Hg (ID 1.9 nmol/L [44]
ws, HIEHE 0.144 5 nmol/L [45]
MoS2@CoFe,0, PR R 0.10 pmol/L [46]
EATAENIN 0.21 pmol/L
MoS,-CPBNPs Z g (DA 0.09 pmol/L [47]
MoS, NSs ke 2.1 pmol/L [48]
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Fig. 5 Schematic of the colorimetric detection of H,O,

using daisy-like ZIF-67/rGO nanozyme biosensor

platform !’
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Application of Colorimetric Biosensor Based on Nanozyme
in Biomedical Detection”

YUAN Lin, LU Dong-Xiao™, LI Jin-Hua™

(Nanophotonics and Biophotonics Key Laboratory of Jilin Province, College of Physics, Changchun University of Science and Technology,
Changchun 130022, China)

Abstract Because of its advantages of high sensitivity, simple method and easy operation, colorimetric
biosensing technology has been widely used in many fields such as the detection of pollutants in the biological
environment, the detection of important markers in the organism and cancer screening. The colorimetric biosensor
based on nanozymes mainly uses the catalytic ability of nanozymes to simulate peroxidase-like activities, oxidize
the chromogenic agent to form a colored solution, so as to realize visual detection, and obtain the content of
related substances through the detection of its absorbance. Compared with colorimetric biosensors without
nanozymes, colorimetric biosensors based on nanozymes have the advantages of higher selectivity, faster
detection and higher sensitivity. Nanozymes, on the other hand, are more and more widely studied for their
natural enzyme activity while also having the advantages of low cost, good stability, and easy synthesis. At
present, colorimetric biosensors based on nanozymes have become an important method to assist related medical
detection, and are also widely used in portable and real-time related detection, providing important support and
guarantee for medical detection. In order to improve the sensitivity and application range of colorimetric
biosensors, researchers are also working on increasing the variety of substances to be detected and diversifying
the types of nanozymes. This paper mainly introduces the detection principle of nanozyme-based colorimetric
biosensors, several typical used nanozymes, and the application and research progress of nanozyme-based

colorimetric biosensors in the field of biomedical detection.
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