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INTRODUCTION

RESULTS & DISCUSSION
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solid phase extraction and liquid-liquid extraction, such as the high extraction time of 10, 20, and 30 min, and (B) 2, 3, 4, and 5 mg of Mag-CNT at

Table 2: Average recovery obtained of ATCA in each portion of the

cost extraction columns and labor intensive extraction procedures. concentration of 1000 ng/mL. Error bars are expressed in terms of standard deviations Mag-CNT/d-SPE from the optimization results.

MATERIALS AND METHODS

Mag-CNT Synthesis
The method of Mag-CNT synthesis was adopted from Padasani et al. with modifications (6). In short,

the CNT were purified in a 3:1 concentrated nitric acid and sulfuric acid mixture at 60°C overnight. Then 50
mg of purified CNT were suspended in water with 70 mg of iron (ll) chloride tetrahydrate and 135 mg of
iron (I11) chloride hexahydrate at 50°C with a slow addition of 1 mL concentration ammonium hydroxide to a
pH range of 10 - 11. The suspension was then heated to 80°C for 30 min. After the mixture was cooled to
room temperature and the magnetized CNT were washed with copious amount of water and followed by
ethanol. The Mag-CNT were re-suspended in water and dried under vacuum at 100°C.

Mag-CNT facilitated d-SPE (Mag-CNT/d-SPE)

A simplified extraction outline is illustrated in Figure 1. To test the capability for Mag-CNT to extract
ATCA, 2 mg of Mag-CNT was added to a microcentrifuge tube containing 100 ng of ATCA in 100 pL of
deionized water in triplicates. The samples were vortexed and d-SPE at 50°C with sonication for 10 min.

Then, the Mag-CNT were separated using a strong magnet and the supernatant was transferred to separate
tubes. Back extraction was preformed by adding 150 uL of deionized water with 5% (v/v) ammonium
hydroxide. The samples were vortexed and ATCA was back extracted under the same condition as described
as above. The Mag-CNT were separated using a strong magnet and the back-extract was transferred to
separate tubes. All samples were then added with ATCA — 3C, >N as internal standard (8.33 ng/ uL). The
extracts were dried at 100°C under vacuum and ATCA was derivatized. The back-extract of the Mag-CNT
portions were separated and all derivatized samples were then subject to GC/MS analysis.

Optimization of Maqg-CNT/d-SPE

Extraction parameters, such as amount of Mag-CNT and extraction time were tested. Different amount of
Mag-CNT (2, 3, 4, and 5 mg) were added to the spiked solution to perform d-SPE. Different extraction time (10,
20, and 30 minutes) was also evaluated for optimal recovery. Optimization was performed in triplicates.
Significant difference was determined by conducting one-way ANOVA. Calibration standards with ATCA
concentrations of 5, 10, 25, 50, 100, 250, 500, 1000 ng/mL were prepared from a stock solution of 60 pg/mL in
5% (v/v) formic acid in methanol to determine the limit of detection (LOD) and limit of quantitation (LOQ).
ATCA — 13C, >N (833 ng/mL) was used as the internal standard. Response ratios of the derivatized products
were plotted against the concentration to obtain a calibration equation.
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Figure 1: Simplified Mag-CNT/d-SPE-GC/MS procedures.
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 No significant difference in ATCA concentrations in back-
extract was found among extraction time.

 No significant difference in ATCA concentration in back-
extract was found among 2, 3, 4, and 5 mg of Mag-CNT.
- A higher deviation was observed when using 2 mg
Mag-CNT, which may due to errors In consistently
weighing out small amount of Mag-CNT.
- For more precise result, 3 mg of Mag-CNT Is preferred
for extraction.

« Dynamic range obtained from the Ilinear model of
concentration range from 25 — 1000 ng/mL, are sensitive
to detect and quantitate endogenous level of ATCA in
human biological samples.

 Average recovery of ATCA in back-extract was low.
—> Further optimization is needed for higher recovery.
- Recovery issue may not affect accurate quantitation in
extracting unknown concentration of biological
samples If internal standard is added for normalization.

CONCLUSIONS

« Mag-CNT were able to extract ATCA from agueous
matrix.

« Recovery issue of Mag-CNT/d-SPE will be resolved In
extracting biological sample with the addition of internal
standard at the beginning of the extraction to compensate
lost during the process.

 Further optimization steps are needed to maximize
recovery If 2 mg of Mag-CNT were used In extraction in
biological samples.
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