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Research progress on the application of quantum dots in the detection of lean
meat powder residues in food

MA Ting-Ting", TANG Ying, WANG Jun-Li, YANG Xiao-Nan

(Gansu Province Product Quality Supervision and Inspection Research Institute, Lanzhou 730050, China)

ABSTRACT: Food safety issues are one of the current focuses of social concern in China. Lean meat powder is a
type of drug that can promote lean meat growth in animals and improve the meat-to-feed ratio. The residue of lean
meat powder in animal-derived foods poses a serious threat to consumer health, so the development of rapid and
sensitive detection technologies is vital importance. Quantum dots, as a new type of nanomaterial, have shown broad
application prospects in the field of food analysis due to their unique optical and electrical properties. This paper
reviewed the latest application progress of rapid detection technologies in the detection of lean meat powder residues
from 2 aspects: Quantum dots and detection methods. It mainly introduced the basic structure and significant

characteristics of quantum dots, focused on the specific application of quantum dots in the detection of ractopamine
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residues, systematically elaborated on the research status of 3 mainstream analytical techniques (fluorescence

analysis technology based on the fluorescence characteristics of quantum dots, immunoassay technology combining

the specificity of antigen-antibody reactions and electrochemical analysis technology that enhanced sensitivity by

modifying electrodes with quantum dots), summarized the challenges faced by quantum dot sensing technology in

current research and looked forward to its future development directions. This article aims to provide valuable

references for the development of new, highly sensitive, rapid and portable detection technology for lean meat

powder.

KEY WORDS: quantum dots; lean meat powder; fluorescence characteristics; immunoassay; electrochemiluminescence
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Fig.l Basic structure of f-agonists
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Fig.2 Semiconductor quantum dots®”)
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Fig.3 Size-dependent photoluminescence color variation of
CdSe quantum dots!**!
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A0 15 7 5 G 28 0 2 % (lateral flow immunoassay, LFIA)
R —Fh i HLEA AR as . AR L YA i
PRI SE I 1 G S5 O g B B A 7 0, E )2 P
TR ARSI, Y, 5T i 2 EMr mlisr
YRS W e IR R, AT R R W 2 A B R 1
b GGG RN AR ZAFRPR T BT 24 T 2R
M, BEF i s 2 FAN A U B — % T R—4%
C LRFTHE FS2BlEY, XIONG U T —FhF i — &
FERE(Si0,) il T S UK 4B AN E Ry e 5 S AT I 2
DA 1) 3 B G e W R s, 1% 1 BE 8 [] B AS: IN  R R
AR H RAC #1 SAL. HAT @AM . Mg tm=E
BRIERIEM IR Si0, & F Ak E AW 5Pikes &
TE R HERERY Si0, T AR SRR, L M 1 kil Jr
P R RN, RAC FIl SAL AYBRARAS H FR 4510
0.007 ng/mL #10.032 ng/mL, X5 H et 2 EAric i
WP HA M 0 RO, R iR T8 F s o R4
FIE LB DB R B o BT H i R S L MR
FEERE ., EEME ., RE S S T emeir, Bk
T, 75N S IR £ i 1 DR B4 0 A 4 4t 17— ol
A TSR TH, DI SL B & i d 4, LI
WIS K T —FP LT CdSe/ZnS 51 1A BT R AL (2 5¢
S A, %G ReEXT RAC Ml CLE ##175E &4
MT o 205 WU QBs-PR T BEHTIRTRET 95 | A B S )2 ik
YC I, PTG 25 2 R — 2t BRER . R S 4T fa Fndt
{62541 CdSe/ZnS QBs 433541 RAC FIfit CLE HyikE
PUAEEE, 70 BB 1 b X Ay PRl B AR . i F
SERAL T SRIMAR A 1PONME S, R AR TR e
BT (AR 52 0% o A HH B 43501 8 15.7 pg/mL A1 36.3 pg/mL,
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Table 1 Performance comparison of the 3 major detection techniques based on quantum dots in the analysis of residues of
lean meat powder
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