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Research Progress in Rapid Detection of Heavy Metals in Food by Enzyme-linked Immunosorbent Assay
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Abstract Excessive heavy metal is one of the important problems of food safety. Therefore, strict monitoring is needed to ensure that the con-
tent of heavy metals in food is within the limit. The traditional heavy metal detection method has high sensitivity and repeatability, but its oper-
ation is complex and the detection cost is high, so it is not suitable for rapid screening of a large number of samples. In recent years, with the
rapid development of enzyme-linked immunosorbent assay, enzyme-linked immunosorbent assay ( ELISA) has been widely used in the detec-
tion of heavy metals in food. We mainly introduced the latest research results in heavy metal detection from three aspects: sample pretreat-
ment, preparation of heavy metal artificial antigen and specific antibody, and selection of ELISA, and prospected the development of ELISA.
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Table 1 Microwave digestion methods
SRl SE TR THRET SCHk
Metal to be tested Matrix Digestion solution Digestion program Literature
Cr.Cd As .Pb Hg B HNO, =#:(1)400 W,5 min [13]
(2)1 000 W,2.5 min
(3)1 000 W,25 min
Cu,Zn .Cd FoK HNO,;+H,0, =4:(1)1 600 W,120 °C,1 min [14]
(2)1 600 W,150 °C,5 min
(3)1 600 W,170~180 °C,10 min
Pb Cr.Cd & il HNO;+H,0, 1000 W,180 °C,15 min (8]
Pb Cr As Fe Mn Cd Al PN P4 HNO;+H,0, =#.(1)130 °C,3 min [15]
(2)180 °C,6 min
(3)220 °C,15 min
V .Cr.Co ,Ni As Mo ,Cd . Sn,Sb Tl Ph Liy'2 HNO;+H,0, =#:(1)1400 W,120 C,2 min [16]

(2)1 400 W,160 °C ,5 min
(3)1 400 W, 190 °C ,60 min
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Table 2 Comparison of three sample pretreatment methods
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Fig.1 Synthetic route of Cu®" artificial antigen
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Table 3 Synthetic method of artificial antigen
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Metal Chelating ~ Carrier Appraising Coupling Li

. . . iterature

ion agent protein method ratio

cd* ITCBE BSA KLH BCA SDS-PAGE, — [26]
uv

As* ITCBE BSA .OVA UV SDS-PAGE, BSA:.70.76% [25]
AFS OVA:52.81%

Cu®' NOTA BSA OVA UV SDS-PAGE — [24]

Hg™ GSH BSA OVA UV . SDS-PAGE 9:1 [27]

Pbh* NOTA BSA OVA UV SDS-PAGE, BSA:9:1 [27]

ICP-MS BCA OVA:7:1
crt DTPA BSA .OVA  SDS-PAGE — [28]
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Table 4 Detection of heavy metals by ELISA

R ET RIBUE TCs, Herinl

HE I iR LSy

Heavy metal Ry 15 Sensitivity 1Cs, Detection limit Detection range Rate of Correlation )‘LF&}\
ion Test method ng/mL ng/mL ng/mL recovery//% analysis Literature
Hg2+ [A] 42 e i 1.12 0.08 — — CV-AFS,0.970 [33]
cd* 45 4 1150 260 260~5 000 — — [34]
Pb** (] 9.4 0.7 — 82.1~108.3 — [35]
Hg™ [A] 42250 4 4.10 0.45 — — ICP-MS,0. 988 [10]
PbH* [EETEES 1.5 — — — — [32]
Cu™ [ 25 i 29.8 2.4 4.5~96.58 — — [37]
Hg* [A] 42 e 4 1.12 0.08 0.1~100 80.0~113.0 CV-AFS,0.980 [33]
cd* B 19 2.1 3.6~98.2 — — [34]
cu** PIHE 12.89 0.88 1.72~96. 58 — — [36]
&% 30k HEELI]. £l Tll,2019,40(8) ;288-290.
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