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ABSTRACT

Project Code: RSAS5580011

Project Title: Development and Application of Analytical Method for Investigation of
Particle Size Distribution of Nanoparticles in Food Samples to Gain an
Insight into Their Bioavailability and Toxicity

Investigator: Atitaya Siripinyanond
Department of Chemistry, Faculty of Science, Mahidol University

Email Address: atitaya.sir@mahidol.ac.th

Project Period: July 2012 — July 2015

The works in this study are divided into three chapters. Chapter one is related to the study of
particle size distribution of silver nanoparticles (AgNPs) in consumer product. Two field-flow
fractionation (FFF) subtechniques with electrothermal atomic absorption spectrophotometry (ETAAS)
were employed to characterize silver nanoparticles (AgNPs) in consumer products, i.e., cotton textile
and cleaning products. Size characterization of silver leached from the cotton textile was carried out.
Nearly 100% of the silver released was found to be silver ions, whereas only 1% was AgNPs. Further,
size distribution of AgNPs in cleaning products, i.e., detergent and shampoo, was examined. Silver
nanoparticles were not detectable in those samples by SAFFF. The known size of AgNPs (47 nm)
were then spiked into the cleaning products and found that approximately 75% of AgNPs transformed
into silver ion after exposure to the cleaning products.

Chapter two discusses about the application of flow field-flow fractionation for particle size
characterization of selenium nanoparticles incubated in gastrointestinal conditions. Various types of
selenium nanoparticles were examined, including those stabilized by pectin, mixed alginate/pectin,
ovalbumin, and B-lactoglobulin. Upon incubation of selenium nanoparticles in gastrointestinal
conditions, both in enzymatic and non-enzymatic media, particle size distributions and the surface of
selenium nanoparticles changed differently. Nonetheless, more than 90 % of selenium was still
presented in nanometer range after gastrointestinal digestion for the nanoparticles prepared by all types
of stabilizers.

Chapter three describes the application of flow field-flow fractionation coupled with
inductively coupled plasma mass spectrometry (FIFFF-ICP-MS) for investigation of AgNPs and

plasma protein association. In this work, bovine serum albumin (BSA), globulin, and fibrinogen were



the model proteins studied. The apparent association constants between BSA and AgNPs of various
sizes were determined. Factors influencing protein-AgNPs association were investigated including
effect of incubation time and effect of AgNPs concentration. Association between protein and AgNPs
increased as incubation time and concentration of AgNPs increased. Further, the binding

stoichiometry between BSA and AgNPs was determined.

Keywords: size characterization, field-flow fractionation, silver nanoparticles,

selenium nanoparticles, protein association
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