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Abstract: The highly selective and sensitive detection of trace analytes in complicated matrix is of great significance to en-
vironmental protection and food safety. So far, traditional detection methods such as chromatography can realize high sensi-

tivity detection. However, the detection processes suffer

from some defects to some extent in selectivity, sample

KRB 2021-06-04  fEEIAH#A: 2021-08-31
EEWMA: @%i,ﬁﬂfﬁﬁ'ﬁﬂlﬁﬁ (2017YFB0603104) 5 [H5 1 24 is urgent to establish a simple and rapid detection method
BRI H (U1610255, U1607120, 51603142, 21706170, with high selectivity and high sensitivity. By coupling car-
51902222, 51972221) ; LPG44 & SAF & 115 = bR &1 bon quantum dots ( CQDs) for fluorescence detection with
Wi H (201903D421077) 5 1L PH 48 & 252 R B B3 molecularly imprinted polymers ( MIPs) for molecular rec-
(20191,0255) ognition, an efficient CQDs-based molecularly imprinted
B, ICE, 4. 1997 4R WLRRIE (CQDs-MIPs) ﬂuoresce.nce detect'ion system is constn'lc—
BIRIEE, XOC, T 1965 A4, ST, {1k S0, ted. The system has facile synthesis route, low cost, high
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pretreatment process, and maintenance cost. Therefore, it

sensitivity, high selectivity, and strong anti-interference a-
bility, and thus plays an important role in the detection of
XL, 55, 1986 4Rk, R, ML, extremely low concentration analytes in complex matrix.
Email: 1wf061586@ yeah. net MIPs can selectively recognize and enrich the target mole-
DOI: 10.7502/j. issn. 1674-3962. 202106003 cules owing to the recognition sites highly matching the tar-
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get molecules. As one class of the new carbon-based fluorescent nanomaterials, CQDs are environment-friendly, non-toxic,

harmless, and have excellent optical properties, good water solubility and biocompatibility, exhibiting irreplaceable advanta-

ges in the field of molecular detection based on their fluorescence response. This review mainly focuses on the construction

strategies and sensing mechanism of CQDs-MIPs detection systems, and their application progresses in environmental, food

and clinical fields in recent years. In addition, the future development of CQDs-MIPs is forecasted.
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Fig. 1 Principle diagram of CQDs-MIPs fluorescence detection system
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Fig. 2 Construction of CQDs-MIPs, introducing CQDs as fluores-

cent substance (a), fluorescent functional monomer (b) ,

fluorescent-labeled analogue (c) (23]
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Fig. 3 CQDs-MIPs with various morphologies[2 : (a) solid sphere or
irregular bulk particle, (b) core-shell, (c¢) hollow, (d) core-

shell-based mesoporous structures
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2
00
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Fig. 5 Schematic illustration for preparation of HMIP@ CQDS[46:
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Table 2 Applications of CQDs-MIPs in environmental detection

Target Sample Structure LOD/(pg +L™")  Linear range/(pg - L") IF Recovery/ % Ref.
BPA River water Core-shell 6. 849 22.83~958.8 2.63 97.5~102.5 [16]
TNT Soil, water Mesoporous 3.861 11.36~454.3 25.70 88.6~95.7 [25]
4-NP Water, human urine Solid sphere 20. 87 0~1669 3.00 94.6~106.3 [31]
TNP River water Core-shell 0. 02291 0.06873~22 910 8.40 88.7~103.4 [42]
TC Water Core-shell 0.5289 0~22.22 — 99.1~102.8 [43]
4-NP River water Core-shell 8.347 27.82~6955 2.76 92.6~107.3 [55]
DNZ Soil, water Mesoporous 6.4 20~160 2.20 95.6~105.5 [56]
TC River water Core-shell 75.56 444.4~26 670 2.43 96.2~105.6 [57]

Note : BPA—bisphenol A ; TNT—trinitrotoluene ;4-NP—4-nitrophenol ; TNP—2,4, 6-trinitrophenol ; TC—tetracycline ; DNZ—diniconazole.
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Table 3 Applications of CQDs-MIPs in food analysis

#*3 CQDs-MIPs EE A HT AR A

Target Sample Structure LOD/(ug -L7")  Linear range/(pg - L") ¥ Recovery/ % Ref.
TC Honey Hollow 3.1 10~200 6.28 93.0~105.0 [46]
PNG Milk Mesoporous 0. 1137 0.3344~10.70 5.20 98.2~103.3 [48]
TC Milk Core-shell 2.436 8.889~6222 2.70 97.3~105.3 [58]
CLP Milk Mesoporous 0.035 0.1~3.0 — 96.5~106. 6 [59]
ST Grains Core-shell 19 50~2000 7.30 92.0~102.5 [61]

Note : TC—tetracycline ; PNG—penicillin G ; CLP—Chloramphenicol ; ST—sterigmatocystin.
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Table 4 Application of CQDs-MIPs in clinical and pharmaceutical analysis

Linear range

Target Sample Structure LOD/ (pg -L7") o IF Recovery/% Ref.
/(pg L)

CA Human plasma Solid sphere 19.82 90. 07~36030 3.09 98.4~107.6 [27]
BHb Human urine Core-shell 350. 66 70.13~350. 6 3.11 98.6~100.5 [34]
CNP Human serum Core-shell 0. 002870 0. 005000 ~ 0. 08000 4.22 97.3~104.0 [44]
OVA Human urine Assemble 4.595 14.92~596.7 2.50 92.0~104.0 [49]

Phenobarbital ~ Human plasma Core-shell 0.023 0.09290~ 8.012 — 96.5~109.5 [63]
PrHy Human plasma Core-shell 160. 4 641. 8~80220 — 96.4~102.3 [64]
AAI TCM Core-shell 153.6 341.3~40950 2.25 95.5~107.3 [65]
Doxycycline Pig serum Solid sphere 38.67 2222~22220 3.50 94.7~104.0 [66]
Cyt ¢ Human urine Core-shell 78.75 88.49~35390 5.65 89.3~104.0 [69]
AMF Human serum Solid sphere 0.03213 0.1071-42. 84 — 95.0~104.0 [70]

BHb  Bovine serum and urine  Core-shell 3.914 11.31~3620 4.10 99.0~104.0 [71]
3-NT Human serum Core-shell 3.845 11.31~418.5 2.78 95.6~101.2 [72]

Note : CA—caffeic acid; BHb—bovine hemoglobin ; CNP—C-type natriuretic peptide ; OVA—ovalbumin ; PrHy—promethazine hydrochloride ; AAl—

aristolochic acid I; TCM—traditional chinese medicine ;cyt c—cytochrome ¢ ; AMF—amifostine ; 3-NT—23-nitrotyrosine.
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