ANA - Bioanalytical Approaches for POPs Detection
preserved buffer.

During the assay procedure, magnetic separation was parformed using a magnetic separation rack (Abraxis,
Warminster, PA). The device consisls of a magnetic separation rack and a test tube holder, which fits over a
magnetic separation rack containing permanent rare earth magnets. The two-piece design allows for up to sixty tubes
to be set up, incubated and magnelically separated without removing the tubes from the tube holder.

Water samples were analyzed directly without any sample extraction or pre-concentration. After mixing 1:1 with
mathanol, 250 mL of the sample and ant-PBDE coupled magnetic particles (500 mL) were added to a disposable
glass test tube and incubated for 20 minutes at room temperature. An aliquot of PBDE-HRP solution (250 mL) was
added and the reaction was incubated for 20 minutes at room temperature. A magnetic field was applied to the
magnetic solid-phase to facililate washing and removal of unbound PBDE-HRP and to eliminate any polential
interfering substances. The enzyme substrate and chromogen (peroxide/TMB) were then added (500 mlL) and
incubated for 20 minutes, The reaction is stopped with the addition of 2 N H,50, (500 mL) and the final color was

read with analyzed using a photcmeiat by determining the absorbance at 450 nm. The observed absorbance dala
were compared to a linear regression line using a log-log standard curve prepared from calibrators containing 0, 25,
50, 100, 500 and 1,000 parts per trillion (ppt) of BDE-47.

Results and Discussion

Dose Response Curve and Sensitivity. Figure 1 illustrates the mean

- standard curve for the BDE-47 calibrators collected over 24 assays, error
= bars represent one standard deviation (SD, n=24). The displacement at the
g 25 ppt level is significant (84% B/Bo, where B/Bo is the absorbance at 450
g nm observed for a sample or standard divided by the absorbance at the zero

standard). The assay sensitivity in water based on 90% B/Bois 17 ppt.

Precision, Table 1 shows the results from a precision study in which surface
and groundwater samples forified with BDE-47 at 3 concentrations were
> = = - - each measured 5 limes per assay and on five different days. The within and
between day varation was estimated by the method of Bookbinder and

Panosian'®, Coefficients of variation below 5% were observed.

Table 1 Table 2

Precision of BDE-47 Measurements in Water BDE-47 Recovery in Water

Conc. of Recovery Control 1 2 3
BDE-47 Mean SD. Accuracy. Known amounts
Added (pph) (b (ppll % Replicetes 5 5 5 of BDE-47 were added to
Days 3 3 3 four groundwater samples
62.5 64 29 %0 I
125 131.5 53 105 Meer e g ;; if , | obtained from Warminster,
250 2706 128 108 % CV (withi 12 22 20 PA. The samples included
500 5104 283 102 Cuibinessy) o : ' waksr B0
: %OV (etworn assg) 44 43 40 a municipal wa urce, a
Average 101.4
reservoir, a lake, a pond,

and a creek. The accuracy (recovery) was assessed by analyzing the
samples before and after the addition of BDE-47 and then subtracting the estimated concentration of PBDE before
spiking. None of the samples had significant levels of PBDEs. Added amounts were accurately recovered (Table 2).
An average assay recovery of 101% was obtained.
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Table 3 Specificity. Table 3 summarizes the cross-reactivity data of the PBDE
assay for various PBDE congeners as well as other environmental
e - contaminants such as PCBs, PCP, and 2,4-D. The percent cross-reactivity
Specificity (Crass-Reactivity) was determined by estimating the amount of analogue required to displace
EON 0 Bo 50% of the enzyme conjugate and comparing to the 50% displacement of
Capoured () (eph) the BDE-47 standard curve. The resulls. showed that the antibody
BOE 47 oM 0435 recognizes BDE-47 and BDE-99 equally well, the higher the brominate
i e I substitution the less cross-reactivity was observed. The antibodies have
BOE 100 o055 5% less than 0.1% cross-reactivity for Aroclor 1254,
BDE 153 8.075 10
BOE 154 as 580
BOE -183 135 2000 Conclusions
BOE -209 37 3000
Aroclor 1254 3 180
m 1%0 32& This work describes the performance characteristics of a magnetic
PCR 300 0000 particle-based ELISA for the detection of PBDEs in groundwater samples.
24D © 10000 >10000 The assay is fast, and eliminates the need for expensive instrumentation
-] and soclvent disposal. The ELISA exhibits good precision and accuracy

which can provide consistent and cost-effective monitoring of water
samples. Using this ELISA, fifty resulls can be obtained in about one hour. Future efforts will be to extend these
observations o the analysis of other type of matrices such as food, serum, milk, soil, and to perform comparison with
other analytical methods.
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PBDE Congener 28 0.045 0.9
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