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SIREERAT INTARAKAMHANG : DEVELOPMENT OF A METHOD FOR
THE DETERMINATION OF ANTIOXIDANTS AND TRACE HEAVY
METALS BY ROBOTIC ELECTROCHEMISTRY IN MICROTITER
PLATES. THESIS ADVISOR : ASSOC. PROF. ALBERT SCHULTE,

Ph.D. 226 PP.

ROBOTIC ELECTROCHEMISTRY/ELECTROANALYSIS/ ASCORBIC ACID/
TOTAL ANTIOXIDANT CAPACITY/ LEAD CADMIUM TRACE ANALYSIS/

CARBON PENCIL LEAD ELECTRODE/ MICRO TITERPLATE

This dissertation aimed on the development of a convenient automated
electrochemical quantification of antioxidants in dietary and trace toxic heavy metals
in environmental samples. The complete 24-well microtiter plate electrochemical
assay uses a movable assembly of a carbon pencil lead working, an Ag/AgCl reference
and a Pt counter electrode. A computer was in command of electrode assembly (z) and
microtiter plate (X, y) positioning and timed potentiostat operation. Synchronization of
these actions supported sequential approach of all 24 wells with the sensor device and
subsequent  execution of electrode treatment/cleaning  procedures  or
amperometry/voltammetry by a programmed analytical platform.

Automated ascorbic acid (AA) differential pulse voltammetry (DPV) in
microtiter plates offered a linear analytical response between 0.1 and 8.0 mM, a
sensitivity of about 1 pAMM™ AA, and a detection limit of 50 pM. When using with
the calibration curve or standard addition method, automated AA voltammetry of
samples with added known amounts of AA demonstrated good recovery rates. The
assay also succeeded with the accurate determination of the AA content of vitamin C

tablets, a fresh guava juice and a herbal tea extract.



The establishment of an ac.curate computer-controlled amperometric 2,2-
diphenyl-1-picrylhydrazyl radical (DPPH-) assay was possible and allowed the
determination of total antioxidant levels in 24-well microtiter plate format. The
methodology was successfully applied to the assessment of the with synthetic
antioxidants of known concentrations and tea infusions, fruit juices, and vegetable
extracts.

Finally, trace Pb(ll) and Cd(ll) determination was effectively accomplished
with robotic differential pulse stripping voltammetry (DPSV) in microtiter plates with
bismuth-film electrode. The obtained heavy metal assay offered good recovery rates
for trace Pb(ll) and Cd(1l) in spiked water samples. Applied to an analysis certified of
waste water in the robotic stripping voltammetry standard addition mode delivered
recovery rates between 90-110 % relation. In an application to real samples, the
amount of Pb (Il) in contaminated soil samples was determined, and the level
compared well to the one determined in a measurement with robotic DPSV from
inductively coupled plasma spectroscopy.

Microtiter plate-based robotic electroanalysis offers significant advantages
over manual operation including convenience, time saving and minimization of
manual errors. The methodology is certainly an attractive complementary option when
the task is the screening large numbers of samples. Potential is thus for future
applications in the laboratories of the food and pharmaceutical industry as well as for

environmental monitoring and testing.
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