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Abstract: An enzyme-linked immunosorbent assay (ELISA) for the determination of heavy metal Cadmium ion (Cd*") residues in food
was established. ITCBE was coupled with Cd*" and conjugated to bovine serum albumin (BSA) and ovalbumin (OVA) to obtain
Cd-ITCBE-BSA as immunogen and Cd-ITCBE-OVA as coating antigen, which were identified by ultraviolet spectrum (UV). Cd-ITCBE-BSA
was injected to Balb/c mice to produce antiserum. The immunological characteristics of the antiserum were identified, which further proved the
success of synthesis. On this basis, an ic-ELISA was established after optimizing the conditions. The limit of detection (IC,p) was 0.18 ng/mL,
the 50% inhibitory concentration (ICso) was 1.15 ng/mL, and the linear range (IC,y~ICg) was 0.24~5.54 ng/mL. Except for a cross-reactivity of
2.16% with Hg?", the cross-reactivity with Pb>*, Fe**, Cu?* and Cr** were all less than 0.3%. The coefficients of variation within and between
plates were both less than 10%. This antibody has strong specificity and high sensitivity, and the established ELISA method can be applied to the
rapid detection of heavy metal cadmium in food.
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Fig.1 Synthesis procedure of Cd-ITCBE-BSA/OVAP
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Fig.4 Optimization of reaction parameters of icELISA
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Fig.5 Standard curve for the detection of cd? by icELISA
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PEE, TTHTHEE S 2 HE .
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Table 1 Cross-Reactivity of the antiserum with Cd* and other metal ions-EDTA conjugates

4 /%% F-EDTA ICsy/(ng/mL) B/ %
Cd-EDTA 1.15 100
Hg-EDTA 53.25 2.16
Pb-EDTA >2000 <03
Fe-EDTA >2000 <03
Cu-EDTA >2000 <03
Cr-EDTA >2000 <03

EDTA >2000 <0.3

<2 WOEIREHE B ELISA N5 ES KNI
Table 2 Comparison of parameters of some reported ELISA methods to detect Cd?*

IC,o/(ng/mL)  ICsy/(ng/mL) M58 E/(ng/mL) RSB RLEY TH 7% 5 I bk
10.00 250 - RBFRILE 125 - [36]

. - 1~1000 REFRXE39 - [38]
10.00 - 10~640 - [39]
5.00 16.3 - RBEFRAE 96.5 12.40 [40]
0.38 418 - REBFRAE 283 <10 [41]
260 1150 260~5000 RBEFRLE 91 - [16]
14.98 - 10~100000 RBEFRIESS - [42]
15.62 - 125~2000 <10 [43]
2.10 19 3.6~98.2 - [7]
0.48 13.67 - RBFRXE 79.29 - [18]
0.18 1.15 0.24~5.54 RBEFRAE2.16 <10 %
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Table 3 The coefficients of variation in and between plates

HBAZA (n=3)

A S (n=3)

Cd-EDTA/(ng/mL) T I HEI /% CV/% Cd-EDTA/(ng/mL) 39305 F /% CV/%
200 78.96+4.75 6.02 200 79.91£6.02 7.53
40 62.14+3.86 6.21 40 63.06+5.27 8.36
8 50.81£3.03 5.96 8 52.72+5.10 9.67
1.6 49.19+3.89 6.78 1.6 49.20+4.68 9.51
3 éﬁi % Cd(II)-imprinted polymer and its application to determination
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