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Rapid detection of dioxins in hairy crabs by enzyme-linked
immunosorbent assay
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ABSTRACT: Objective To establish an enzyme linked immunosorbent assay (ELISA) method for the
determination of dioxin in hairy crabs. Methods Accelerated solvent extraction conditions, purification process and
pretreatment method were optimized. The edible part of the sample was freeze-dried, extracted by accelerated solvent
extraction method, treated with acidic silica gel, accelerated purified by composite silica gel column, activated carbon
column and pressurization equipment, and detected by enzyme-linked immunosorbent assay kit. Results The
recoveries of dioxin standard at level of 3.2, 25.0, 50.0, 100.0 pg/5 g of World health organisation-toxic equivalent
(WHO-TEQ) dry weight were 68.2%-123.1%, the relative standard deviation was less than 30% (n=6), and the linear
correlation (r’) was generally greater than 0.98. The values of samples were lower than the EU standard of 1.5
WHO-TEQ pg/g wet weight. Conclusion The proposed method is cconvenient, fast and low cost, which is suitable
for quantitative detection of dioxins in hairy crabs.
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Fig.1 Effect of extraction temperature on dioxins recoveries(n=3)
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Fig.2 Effect of extraction pressure on dioxins recoveries(n=3)
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FEAKFREEME 6 W, T15 I A A A v i 22
(RSD) . [A1 Wt &K 68.2%~123.1%, #H Xt #) #E 1 22 M,
19.72%~28.63%(Z5 R 413 2 FivR).
34 ZMSEERALIR

Pl 2,3,7,8-TCDD brdEY) 5T, WO FARUED)
Jve B 2Z AT G R A PR RN R A T . DAARHE LRI
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Table 1 Recoveries of dioxins using two purification methods in Hairy crab matrix

SRR T ik [SLREE RS
bz i FHWOEE RN E VO xR FREBOE PRl E R AR R 24
(WHO-TEQ pg) (450 nm) (WHO-TEQ pg) HlI#%/%  RSD/%  {E(450 nm) (WHO-TEQ pg) % RSD/%
0 0.924 / / / / /
32 0.758 / / / / /
F b 10.0 0.637 / / / / /
32.0 0.443 / / / / /
100.0 0.205 / / / / /
25 0 0.709 6.840 / 43.9 / / /
0 0.686 8.092 / 28.4 / / /
32 0.631 11.645 111.0 28.6 0.640 11.003 91.0 12.1
Etii 10.0 0.592 14.740 66.5 29.1 0.581 15.717 76.2 11.5
32.0 0.438 34.563 82.7 23.0 0.457 31.185 72.2 15.7
100 0.292 79.617 715 19.7 0.299 76.229 68.1 22.8
P 82.9 76.9
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Table 2 Recoveries and relative standard deviations of standard addition samples
. kR HUREEREES
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(WHO-TEQ pg) il 4k S B (WHO-TEQ pg) Rl S5 [l % /% AHXS b3 10w 25 RSD/%
3.2 3.94 123.1 28.63
25.0 17.05 68.2 27.69
T IEEYE(2,3,7,8-TCDD)
50.0 37.15 74.3 22.98
100.0 70.61 70.6 19.72
#F=3 KWURRMEXME
Table 3 Linearity parameters and detection limits
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