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Abstract: In recent years, excessive heavy metals in foods pose a threat to human health, so the development of techniques
to detect heavy metals in foods has become an important research task. Although traditional techniques for heavy metal
detection have high selectivity and high sensitivity, a simple, fast, effective and inexpensive method for rapid detection of
food safety is still highly desired. Aptamers (aptamer) is a piece of single-stranded DNA or RNA sequence or oligonucleotide
fragments obtained by in vitro selection (SELEX, systematic evolution of ligands by exponential enrichment), which is
specifically bound to protein or smaller molecules. As a target molecule with high sensitivity, high specificity and good
stability, in recent years, it has been widely used in the field of food safety detection. This article reviews the progress made
in recent years in applying aptamer technology for the detection of heavy metals such as Hg™", As’* and Pb*" in foods and
future prospects are discussed.
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Table2 Aptamers detection methods for heavy metals
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o SDNATTSHE BB A AT+
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L) AT
@QE g@i’g iﬁ #%ﬁ %ﬁ %ﬂ/ﬁhkﬁ FQ{}?E’] 5;% GGTAATACGACTCACTATAGGGAGATACCAGCTT

i e ATICAATTTTACAGAACAACCAACGTCGCTCCG 70 nmollL
RS~ R L o
PGS, e ey, OOTACTICTICATCGAGATAGTAAGTGCAATCT

R, ARG

ASH

GGTAATACGACTCACTATAGGGAGATACCAGCTT
ATTCAATTTTACAGAACAACCAACGTCGCTCCG 133 nmol/L
GGTACTTCTTCATCGAGATAGTAAGTGCAATCT

W YongenZ" AT =HARE R GGTAATACGACTCACTATAGGGAGATACCAGCTT
AT GRS TAS SR RGHER T ATTCAATTTTACAGAACAACCAACGTCGCTCCG 2.7 nmollL
HRRSAUK oA il GGTACTTCTTCATCGAGATAGTAAGTGCAATCT
Liu Juewen%lmﬁi‘/@% Bl 4 AuNPs
TP F
Wel Huis™tis 1 — MR

A Edine o S VAT SIS
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Pb* CACGAGTTGACA 0.1 ymol/L

CATCTCTTCTCC GAG CCG GTC GAAATA

P B RN R L 500 nmolL
B ARRER GTGAGT
v RANERIRRER k& e
L GGTTGGTGTGGTTGG 0.03 mollL
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P BB, FRCIR Ak e SH- (CH,) A,GGGG 34nmollL

Bl Rpy
7E : ssSDNA. #.5% DNA (single stranded DNA) ; AuNPs. 94K 4001 (gold
nanoparticles) ; dsDNA. X4 DNA (double stranded DNA) ; FAM. %
% (fluorescein).
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He* " f#4El), Hg' " 5DNA-AuNPs#FE K R T-Hg™ - THI T
L&, 4R T 4238 DNA-AuNPsHRAT 1 fif 5 5 7
SIS T AuNPs| A, WAL . % kAR
(1 R B AR R, AT S s P

Wang Hao%:"J: T He* 15 5 & & fa i g H FFAM
Fric ilssDNAKI #2454k, ssDNAFIdsDNA 5AuNPsz
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(T) ¥pahis, MMifHissDNAZEfdsDNA. [KdsDNA5
AuNPs#i & /1555, il LA AuNPsE T Bt 7 Tk,
WO EIKE . 1% ARG KD I H " 3 48 B3
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FXH K H PR 0.4 nmol/L. Ono5P AR « 5% 5t 3 [
PRI B W EE RN T — e e, S RAERR
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242K 4 SR BOR VE SEIU HE T R BRI A I, K R
0.7 nmol/L. 54k LR F i i S He 1 g &R
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oligonucleotide, PTO) /AurEAK . Fi)F HE A b A% I ik fic 44
FRBIET SHe R Rt 4E &, MEHE & £ 2 dk
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R, ZEMWPER)S, £10 mmol/LEMRHN (pH 7.2,
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I FH B AR 5 AR 22 00 e R 1 B F A 5. DA SE
PO HE IR I, A IR IA60 pmol/L. Liu ChiweiZP®
I e M Bl 45 A RS TR EREL IR IR 57 R0 37 K i 4y
L FH 26 e FRVRE K AR IE o R R B AR 5 B AN 7R 4
TE G- DU o AR 45 M Rl R R 44, i % ol RN K57 2
5] 1R 58 6 3L AR g e 7 S 80% 98 e EE /N, AT SE B
TR AR R . BE T, XA LR —
P AL N FE R A 1 2%, T LRI I H " FIPb* )
52, ChungZEPIBE R T —Fh2 1hi 1 s B e W 1
TR . BTV T A B a%, R R I s br 2
I R e R BUE MR A AR HE . MIRE
P - B P PR N K ORI Ay v Th B (IR 6T, Hg™ P A%
T T AR - SOV PR AN KR 22 T BT A s oz o P2 A — &
FIBEH RO S i 4T . ANKT, SRR SRR Bl
FRARE S 7 25 e S B VR A S IE IR N o G AR TR - T 20 A
Bl 2 50 T 0 P R R R 77 1 SR A R A R B )
TMIERE [, g kb T R A . S s VR S
T XHE R, KPR AT A 10 pmol/L.
3.2 FEAS RIS

T AT SR IR 3 PO AR E 3 A A 23 Ak o % S2 i T AT
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i 57 A A 0 i ) SRR 2 LB o Kiim 25 it — o
WERIE G A, I8 AL BG4 T8 BURE 78 1 — R 5 T 4%
SEHL T KA AIAS’™, 254 % B0 B TTIA7 nmol/LAN
5nmol/L. L H %R & e fAc & b i B & e M o AR (4
b [ 5 0 5 A - g B B HOSE RIAE ) TE AR A itk
BRI ZIRIERLARARS-13]ARS-81E T K 11155 &5 1 LR
(e R HT, $on 1 ARS-34% B E Bt A4 B A e i 1 5 A
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&l 1o HEAR A AT DA ) S I 20 3R AR
XTI TMBIfEAL BE 00k 55, VAR 2R . I mh
SHASTH, AT DL 5 ssDNARE Bk 45 A T R E A 45
M, X G 45 H S BRAS S AL 4T 5 ssDNA [ HERUE

H, RS LT 3 A TG P45 B Pk B T B i g o,
—BEATMB, K R WA s, DIE L T
R IR AR L (i M AS® . Wu Yuangen 5P F—
FPILRIG AU (resonance Rayleigh scattering, RRS)
FSEAEVEH L — MRS AR A S, T ASTT
Rl EAS TR Z BT, SRR S VA %
T 45 A W WG BC AR VR B, BB AN R R /N R 490 K
Wi, G0 T A SR VE AN I IR A I S 5 R
As I FI NS AR gk RO/, HSIH2 7310 nm
PR TR B B AR K 18k o BRI L R FH @ 4 KN R N
KBORLAE 9 AR IR Ao, 455 RRSIGHEN E 70t —
T 2 As™ A A A% KR T & ok . AR AR K
P FNATEE J90.1~200 pg/L, A& IIPRAK 2.7 nmol/L.
3.3 £EPO RGN AR S

TR, BRTEREMAREARNREELE, %R
T A B AR PO AW T ik RO BIF St 51 AR AT K B %
M. HAT, BRSO R ZE ARG IEMLE A
PR AT G B B A AT RO, e Bk, ROk
RAL2EiE . JLIR B 6 5 7. Liu JuewenZ5PE T
i S A% B 4 T AuNPs (19 SR EE Bevt 1 — ol iy R 0B A i
FEVE L AR MIPY T AR A s XN AT Bk
(R0 R 216 E A% R B/ 40 oK A RS o o, QB 0 P BR
Pk B P U ST R N2 B N N DA e 67 B S
bl €323 2 ) g s T B ME A, R B =1740.1 pmol/L.
Wang ZidongZ% ] F DN AAZ B 1 15 Rk 214 1 AuNPs ]
KL, RHAdIsDNAX L ) & )8 8 7 B A A
P, AT T L Py i A ik kas, %
JE A AUNPSHIZBRGE BCAR L i . 294k R AR AE
Pb> ", B U NaCLA i fd AuNPs ¥ 150 €
AR . HIR R EIAPY T, i O R A AuNPS E B
SrEL, Bt AR 20, DA T B ik SE L P
PRI . Wei Hui%EP 08 17— A F Jobric 1 7E it A A%
FE AT PO” R B 79k, TR R L R B . 2
6 b Al R AS R AuNPs, & JT () ssDN A R] DAY [ 78 7
B Eh L AR 4 AuNPs, M dsDNAARRE. @ity
2, fEPOTAEAEAME R, BB A% 0 R A S A T DL
I AuNPs 1751 (2 AL HEAT I, AT S PO A0
e T ¥ AT LAAE20 min P SE I PO T ARSI, PR Ay
500 nmol/L,

Vs ¢ WA 5 POV P A% R G TG A A8 1 0 K S VR IR AL,
R F FE R SO e i i PO A TR B P . fEpH 7.0
Na,HPO,-NaH,PO,%Z % ¥ 1 130 mmol/L NaCIfE(E T,
PROE R fA-AuNPsFE AN B4, HLBUS 5455, Pb™
5 Z PR TP A% R T T AR T A AR 1 G- U 4 R 4
¥, FFRH AuNPs. fENaCI/EFR F, AuNPsEAER L
BOR MR, 7E552 nmis K40 M LR SO 11 58 . Pb>"
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WL, AuNPsTichi MR L, JLHR U 16 50 i
K, WIS T ERE ARG & LR U EIEE, s
BT PO R OGN, A HBR 90.03 nmol/L Pb* ', B
HFEECIY SRR S I RE S S R Au—SHEEE, R H
YK ARET G- DU IR A L €0 325 7 (0 PR P . Ath AT 3%
I BT IRS M 5 4 MES I SER, T 5Pb™"
G-I R &5 4, RN AEAZ IR 1 S s i A s 3%, ]
LIS RIS 1 /£ AUNPs R T, IXFF BE 7] LL4R 75 AuNPs o
A, MISRHBITIRE /1. MIEWFRIPY 25, B
IifE AUNPsiRET EIGER RS 5P 454, Tk
SEIG-VU B S5 #, AT S ELAUNPsER ATt AR 1, i
N NN ERG Y e R (1 ==V A1) 2 R B R SR o
Pb> . IR IR I T RAFRE R, #1317 3.4 nmol/L
RGN PR
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